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How Can | Build A Supportable VEE Program?

There are many ways to construct a VEE program that is
simultaneously:

* Supportable
* Expandable

* Reasonably straightforward to debug

Implementing A Supportable PC (Mac) MacDonald ‘i Agilent Technologies

VEE Architecture Rev. B.00 Page

*There are plenty of poor, wanting, and even frightening ways to build software
*There is no single best approach, magic pill, or “silver bullet”
*This presentation illustrates the general way | approach constructing a VEE program

*| will do this by walking through the planning and architecture of a fairly
small, yet sophisticated program



Some Preliminaries
It is assumed that you have the complete program
requirements:

* Measurements needed

* Instruments supported

| Do you have a SRS? |

» Data

+ storage, review, post-p,
management

* Modes of operation
* Operator interfaces

* inputs, controls, indicators
... and so on
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Rules of Engagement

Until you have a firm understanding of exactly why the program is needed and what it is
expected to do, you can not expect to complete the programming task efficiently. In fact, until
you have put that stake in the ground that defines in writing what you are designing, you will
continue to suffer from creeping elegance, moving design criteria, and other generally elusive
& arbitrary requirements. It is imperative to have consensus among customers, users and
management that the software requirements are properly defined. This is particularly true if
you are an ‘in-house’ resource.

* If you don’t start with firm and accepted requirements, your work will always be late, never
be right, you'll work lots of evenings and weekends, and your peers will be continually
blaming you for shoddy work because they probably won't even grasp that they played a part
in the problem.

* It takes a great deal of effort to produce a good specification. However, people who refuse
to work any other way find that they get the software project done in about half the time it
takes persons with less discipline. They spend up to half of their software development
project time defining requirements and developing architectures before a single line of
software gets written. They spend lots less time debugging than their less organized peers.

* Once your execution task has begun, don’t even agree to consider changes without
schedule relief unless you have budgeted time in your project for those tasks. Make sure to
get buy in on this before you begin programming. If changes are imposed and demanded,
don’t be shy about putting in writing the impact this will have on schedule. This will initially
be difficult for most sponsors to digest, but over time they will come to respect you for
refusing the impossible and its associated failures.

* Most of us don’t like to plan. Many of us find it painful to negotiate. Those of us that can
manage both have an edge.



Architectural Topics We'll Address
Program Substructure

Program Structure

Generic | Lab 4-1 Start.vee Rev. B.00.00 Agilent Tachnologies
Systems
Incorporated
| System Status

| Inst. Control DEWO | Cal. Status. Not Calibrated
Sys Status System Reset Errors

Data Directory
Short Calibration | Measurement Setup State

TestSample | Directory

File Name:
Local Control Sample Nams I

About | | Start (Hz) | [100.000000E0 | integ. Time |#Avﬁ | Meas Type | Sweep

| End (Hz) [15.000000E8 [shot ~|[ & =] cpRp Log
Reset

Quit
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This is the main view of the program we are about to discuss



Designing a Program Substructure

A solid program requires a highly organized way to manage
all this stuff:

* What MODE am | in? * Is test STATUS OK?
* Which SETUP did | use? * What the DUT temperature?
* How much time is left in the test? - What specimen is in the chamber?
* Did | remember to calibrate? * How many averages are left?
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* Even the simplest programs require keeping track of a great many things.



Organizing Program Information

Most program substructure can be broken down
into three basic categories:

» Setup
» Status
» Data
Larger Programs can benefit from further segregation:
» Control
» Calibration
» Etc.
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* These are the groups that seem to work for me. Your experience may vary.



Organize the substructure categories!
Setup Structure

Setup:
[GLOBAL VARIABLE 'Setup’ |
field names typel/field dim/type/field notes/qualifiers
.aveCount int32 number of averages, init=8
.dirName string init="C:\"
.dutName string specimen under test name; init=""
fileName enum short/medium/long; init=short
.intTime enum 1to ? in powers of 2; init=8
freqStart float64 init=100, Hz
.freqStop float64 init=15e6, Hz
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* The program using this Setup structure manages the state of only one instrument.
* | prefer Excel for this planning task, but practically anything will work.

* Notice how we have not only defined what the variable names are prior to beginning
the programming task, but we’ve also defined:

» variable type

* scalar or array (and all that subsequent baggage)

+ allowable range of values

* units

* initial values

+ a description if it isn't obvious from the variable name

* Working these parameters out ahead of time provides a reference during software
development, and avoids making decisions in the heat of a complex logic development
task. | often develop this information during the requirements interviews... this is a
great way to uncover all manner of issues because it forces the end user to truly
engage the questions and process.

» If the number of instruments are sufficient, and especially if there are more than one
of each type, some of the structural elements might be arrays or structures in and of
themselves — that is, a structure of structures and arrays.

* You'll never get a structure which is this complex to work if you try to design
it on the fly.



Before You Begin Programming

Organize the substructure categories!

Status Structure
Status:

|GLOBAL VARIABLE 'Status' |

field names type/field dim/type/field notes/qualifiers

.calibrated uint8 been short cal yet? Init=0

.control string "PROGRAM" || "LOCAL"; init="LOCAL"

.counter int32 clear table counter; init=0

.err uint8 if error occurred = 1; init=0

.errNo int32 last error number; init = 99999

.errfMsg string last error message; init = "

flexGridInitialized uint8 appears in program but probably not used

.measuring uint8 if measuring = 1; init = 0

.message string current operator message; init=""
Implementing A Supportable PC (Mac) MacDonald
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* Here's the STATUS structure
+ We'll skip the Control structure



When You Begin Programming
Convert your substructure categories into VEE Records!

Benefits of using records:

* Like types of i avoun
- - p\lmul
information N = Bulg Fesord
_|ampwsmng aveCount

are logically
= dutiame | Output Shape = setsetun |
grouped L
_ intTime _JHME‘E [ Eewp
M‘— measType Record ‘
* When records are - e
- W swespTyne
implemented oo 9|
- ImEn freqStop
as VEE Variables, : o

minimal wiring is
necessary among
VEE objects

+ Easy formula access
with “.” notation

staritz

Delate fmpode |

We do the same for STATUS and DATA.
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We now have a VEE global variables named SETUP, STATUS and CONTROL that are
available anyplace in the program. A purist might tell you this is an extraordinarily
bad thing because when there are unexpected results, you don’t know where the
variable was changed. | agree to a certain level.

However, in a graphical programming language using this approach minimizes the
complexity of wired connections burrowing down multiple levels of functions calls,
along with the associated task of creating, naming and managing terminals.

Care must still be taken when altering global variables.



Accessing Our Records

Objects on the left are FORMULAS with the RESULTS
terminal hidden; on the right are CONSTANT input objects
with a DEFAULT VALUE terminal added...

The Record Variables
are easily accessed
anyplace in the
program

— count | <

—| aveCount| «
Isetup.aveCnunt N7 1| g ;'E

= fileName =l

Isetup.ﬂleName 1 [myFile

Labeling the objects saves lots of time now & @debug!
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* There are other ways to access variable record the data in VEE records, but formulas
with DOT NOTATION is the most straightforward.

+ Labeling the boxes like this does take a little time, but it saves hours of head
banging later.

* Putting a name on the object is also helpful when you put a group simultaneously
onto a panel — right clicking the object will tell show which parameter it is associated
with.



1)  Never allow your program objects
to occupy more than one screen

2) Implement carefully designed data,
status and control records

3) Use user functions and user
objects to accomplish 1)

4) Do not unnecessarily
constrain objects, but be
sure to constrain
objects that require it

5) VEE terminal arrangements cause
programs to naturally flow down
and to the right. Don’t fight it!

Implementing A Supportable PC (Mac) MacDonald
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Designing A Supportable Program Structure
Mac's Rules of Graphical Programming with VEE

= ToFils =

To File

¥ Clear File At PreRun & Open

= Text "

c\datavmyData 1 File Name

WWRITE TEXT "result: ", myResult EOL
= Double-Click to Add Transaction =

‘i Agilent Technologies Page 11

» When program objects or functions occupy more than one screen, you haven’t broken down
the tasks and operations to a sufficient level of granularity. Experienced textural language
programmers also try to limit functions to a page for the same reasons. Either way, it just

makes the function RADICALLY easier to visualize, understand and debug.

* | once had a customer ask me to modify a program with the main run loop that
spanned 200 VEE screens (!). | looked at the code for two days and still couldn’t
begin to understand it. It was so complex and scattered that it's a miracle they got it
to work in the first place. We started over and built the run loop in 1/3 of a screen
using the VEE Sequencer Object. This thread is shown later in this presentation.

* Use userObjects to group specific functionalities if you think you’ll probably not use the
function in more than one place in your program (you can always change it to a userFunction

later.)

* Use userFunctions if

+ you will use the functionality in more than one place in the program

* you need to programmatically choose which function to call

* you need to update the contents of a function panel at will

* it has a panel — an operator interface of any type

* Be sure to name your objects and functions in a very consistent and logical way.

» ALWAYS be sure to constrain objects with only an ASYNCHRONOQUS terminal on the left

(input) side.

* these are easy to recognize -- they have a dashed line connecting them to the

upstream object

1



Designing A Serviceable Program Structure
(status.debug.mode. us;mstmmem.s:‘l 2 10:3)
T

Mac’s Rules of st

Graph":al initialZeTest | |

- Exit USerDbljedI

Programmlng Ca\lshowA-bnnBurtons I

With VEE ]
6) Use showPanel() and ifstatus.t;sttesnngl

hidePanel() to control P

Lshut evenbody down |

when, where and how St svEngod d3in

Iarge you want your Message onl

functioﬂ panels to ShOW = US;rDbJectl \fstam.s.debug.r;ode.\ogmnmons | IoggirTgS‘t'uﬁl
7) Use the Sequencer object I

in conjunction with status = Sequencer 4

variables to control 27 moniorchannel Rewm

- . ?? updateSTECh |Statl

complicated execution Piggsivs

requirements < Double-Click to Add Transaction = Log o
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* Implementing the object property SHOW ON EXECUTE is OK for beginners or for
quick and dirty stuff. ShowPanel and HidePanel allow the programmer to exert a great
degree of control on the user interface.

* SHOW ON EXECUTE doesn’t belong in a serious program because it severely
limits the programmer’s control over the user interface panel

Some Thoughts On the Sequencer

* For some reason VEE users either generally loath or are just frightened senseless
over the Sequencer

* Perhaps it's because we used to pummel our training class students with
the Sequencer Lab in the Intro to VEE class (this has since been significantly
improved!)

* The Sequencer is the single most powerful object of all the VEE intrinsics

* Learn to use the Sequencer along with a solid data and control substructure,
and you’ll find you will NEVER need to make complex execution decisions
with if/then objects and spider webs of constraint connections

* The thread above is the one that replaced 200 pages of spider webs for a run
loop

* The Sequencer is your friend!
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Is this simple enough
for a MAIN?

Implementing A Supportable PC (Mac) MacDonald
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A Typical Program MAIN

B Main

showSHuff |
GallINIT|

Call Impedance |

‘i Agilent Technologies Page 13

* Run / Demo control is a user object with a panel

13



INIT Function Detail View

Is this function NI
too simple?
initsa ﬁables
Call Reset
setlpState(o) |
mpfemanting A Supportable PG (Mac) MacDonald Agilent Technologies Page 14

There is no programming wisdom that forces a function to be complicated

* The function need only serve a clear purpose

14



userObject
initVariables
Detail View

* This program

uses the MS ActiveX
control msFlexGrid
so a variable

must be declared

to access and
control its

functionality
Implementing A Supportable PC (Mac) MacDonald
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Call inftsetup |
Call initgtatus |
Call initData |

set status vars

status.message="Initializing...";
status. control="Frogram®;

—

Declare pFlex

Mame:
Scope:
Type:

MNum Dims:

| PFlex V¥ Specify Object Type ——

Likirary:

| Global v[ Class:
| Chject vI Events:
0 _'I

M SFlexGridLib
M SFlexGrid
Mot Enabled

Edit...

% Agilent Technologies

Initialize your variables and records at the beginning of your program.
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Function initStatus Detail Vi
* initSetup appeared around slide 9
[ initStatus
= Build Recard =
— calibrated
- 1 contral
- Incall
— | init |« 1 counter Output Shape:
T — 1 Er | setStaws |
d . errlia
B 1 arrhisg Recard F—— Data Narme
=it [« 1 NexGridinitialized Slalus
isfefelele] —1 measuring —
- 1 message
- — setUpComplete
— | error massage [empty string] | | ! \arsian
\ ! -
= version =
ﬁ.m.m 1
benirg Ao P Wl st 4 Aglent Technolages

* Note how the terminal names are in alphabetical order

* This wasn’t an accident — it just makes the RECORD object easier to
troubleshoot.

» Sometimes I'll put a terminal like VERSION at the top if it makes life easier.

* In any case, order or grouping has no bearing on execution or memory
efficiency.

* Experienced programmers will normally initialize DATA variables to -9999" or
something that is clearly bogus

* It helps to spot problems very quickly

» We'll skip inspection of the initData module
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Function Impedance Detail View

B EE Impedance

Call staIu-SWmUOWI
® Note llse Of in_‘fu'—l Genetic \mpedanc?a.vee Rew. A.01.01 |

UNTIL BREAK / @
0K construct

+ Call datdDirectory |
. This is NOT a o . e Call calshort |
RUNAWAY - L Jeal s Tl e
LooP N - i aaaaa l-’dl 1Picture
P M Ca\l[nca\l _
_ N_E)dl DSP Impedance Analysis I
—'—P call ahout
~
Call ﬁesetl
IText

—.—+ Call e I N_Extl

Mexd
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* Function Impedance is the heart of this program
* It's the first panel the operator sees when the program starts
* It is where the program is exited
+ All functionality returns to Impedance upon completion of a task

* The UNTIL BREAK / OK construct used in Impedance is a very efficient way to
operate your program

* This construct uses ZERO PERCENT of CPU while it is waiting for an
operator to select the next step

* This makes both the program and computer responsive to the operator
* VEE Toggle objects with a RESET control pin behave much differently

* NEVER use an open or unconstrained UNTIL BREAK construct to build a runaway
loop unless you have a specific reason to do so!

* It will use 100% of the CPU cycles for the fastest computer you can find

* It will cause the program and the entire computer to be unresponsive
because the computer is servicing a runaway loop

+ Adding more CPU power just wastes cycles faster

* This is the #2 problem | find in customer software (right after functions that
take up 200 pages {no kidding....}]

* Use events, interrupts, ON CYCLE objects, or SRQs instead



Function Impedance Panel View

B Impedarnce

DSP Impedance Analysis

Generic
Systems
Incorporated

Generic Impedance.vee Rev, A,01.01 .._':. Agilont Technologies
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* This program uses panels dynamically placed upon panels

* In this program the Impedance function panel is what | would call the MAIN
or ROOT panel because it's what all action and control returns to

* The STATUS and SETUP STATE functionalities shown on page 4 are
separate panels placed on IMPEDANCE at run time

18



Swstem Status

Inzt. Contral

Cal. Status

It Calibrated

Sys Status System Reset Ettors

or controls?

Implementing A Supportable
VEE Architecture

* Why no inputs

Function statusWindow Panel & Detail Views

& [E Bl status\Wincow

—|  Formula |«

status.contral j

Systern Status

—|  Fommula |«

Icallbratedo;

1'| DEMO | Inst. Caontrol ‘l
{ NotCalibrated | | Cal. Status ||
System Reset ‘l Sys Status ||

—|  Formula |«
status.message;

—|  Formula |«
status.erdisg;

PC (Mac) MacDonald
Rev. B.00

g Agilent Technologies

Errars
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* This is the first of two sub panels shown on the main view

* The function has no controls — it consists solely of indicators
* It is shown via the showPanel() function
+ Calling this function (it has no arguments) merely updates the status fields,

* This makes it a simple task to update the panel information whenever it is

required

« If this status view did not exist as a separate function, it would be very

difficult to update it at will

* The reason for a status panel?

* Measurements can take a long time.

» Studies have shown that a typical computer user will wait about 5 seconds
for something to happen before they start pounding keys, racing the mouse, or

generally get impatient

* You can expect this time interval to shrink as computers and networks get

faster while our expectations become greater

* A constantly updating status screen assures the impatient that, indeed, the

request is being processed
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Function setupState Panel View

Measurement Setup State

Directory [ mp

File Mame

Sample Mame

Start (Hz) | fioo.ooooooen | Irteg. Time I#.ﬂ\vea | Meas Type | Sweep
End(Hz) | fis.000000E8 [ shot ~]|[ & =] Cp-Rp Log |
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* This is the second sub panel on the main view

« All operator inputs are found on this panel



Function setUpState Detail View (partial)

B EEl setupstate

Measurement Setup State
= Text

f_| Default¥alue | |o:itmp

.

= Fomua [ -
setup dirfame=a ! D"e_ﬂﬂl’!‘

= o =

Isetup.diriame |_J

- opc-ode Fi
o —| fietama |- — Formula -
setup fileMame —1 H [setupfilename=a 1 File Mame
ifupcude:ﬂl - -
- start 4 = - Formula F -
opFlag lsatup sweapType p—J &:_1_. lsetup sweapType=a 1 SW_EEF
Do | 5 -
I —|  dimame | « = freq-Siart = = Farmula F —~
S i Ol 6 lsetup freqStart — 1 ﬁug DDO0D0ED —— [setupfregqStat=a 1 Slan_(HZ)
- sl-op 4 = ﬂ'ap = - Formula F
lsetup freqStop — 1 fisooooooEs | ——1 [setupfregStop=a 1 End (Hz)
Implementing A Supportable PC (Mac) MacDonald i i i
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Details of function setUpState:
»  The Two Corollaries to Mac's Rules of Graphical Programming Rule (1) are:
a) If you are going to use more than one screen, have a really good reason for it

b) If you must use more than one screen, be sure to go DOWN the page!
(because you can use the page up/down controls on your keyboard to navigate easily)

»  Function setUpState has one argument, opFlag.

»  Entering the function with opFlag = 0 (as done in function Init) causes the record
variables in the second column to be read into the DEFAULT VALUE pins of the various
constants in the third column.

*  The information shows up immediately on the panel view, since it has already
been placed with a ShowPanel call

*  No other action takes place, since the DEFAULT VALUE pins added to all the
CONSTANT objects in column three are VEE ASYNCHRONQOUS INPUTS, the
objects update, but do not operate

*  Note the dashed line connecting column two objects to column three objects --
this indicates a connection to ASYNCHRONOQOUS INPUTS

»  Thus the result of calling with opFlag = 0 is that the user interface (panel) is
prepopulated with the default setup parameters.

»  After the operator is satisfied with the parameters, the function is called with opFlag =1,
and the third and fourth columns execute, setting the record variables in the fourth
column to their new values

This technique is a useful way to get data from a default or recalled state, modify it, and stuff it back
into the program variables.
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P Runtime Vi Initial S
DSP Impedance Analysis |
genaic Generic Impedance. vee Rev, A.01.01 .. Agilont Tachnalogiss
ystems
incorporated
Systern Status
Im=t. Cortrol DEMC Cal. Status Mat Calibrated
Sys Status System Reset Errors
Drata Directory
Shart Calibration | Measurement Setup State
TestSample Directory [p:itmp
File Mame |
Local Contral Sample Name |
Ahout Start (Hz) ﬁDD.DDDDDDED Irteg. Time | # Aves | Meas Type | Sweep
End(Hz) | fr5.000000E6 [shat =& =] CpRn Log
Reset
Guit
Implementing A Supportable PC (Mac) MacDonald i i
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Some user interface philosophies | embrace:
» Color should be used sparingly, and always have a specific purpose in any user interface
« Studies have shown that radical colors disturb operators

* Pastels are generally preferred; it's OK to use RED or GREEN, etc., but use it sparingly, and
for a meaningful purpose!

* In this program
* Blue pastel coloring is used for operational cues

* Brighter pastels are used for warning indicators or operations that might otherwise cause
the program to stop doing what it is doing

* Note that the navigational controls are all located in one place

« If there were auxiliary controls they would be on the right, if possible.

* The bottom of this panel has been clipped off to show more detail — thus the lack of balance.

* Note also that
* Operator inputs are colored light gray
* Operator input labels are in blue sunken boxes
« Status information appears in blue flat boxes
* Input groups are labeled with medium gray sunken boxes
* The only color that is not completely quiet is the QUIT control — by design

* Note also that one would usually proceed from Data Directory down the page to Quit for normal
operation -- operators find this to be a fairly intuitive arrangement

* There are three different panels here, so it is necessary to select Lock Panel Position in the function
PROPERTIES menus to keep the Impedance panel from occluding the other two function panels

22



Program Operation
After the operator selects a target file for the data to be
written to, he must calibrate prior to executing a test.
Inst. Control DEMC Cal. Status Mot Calibrated
Sys Status System Reset Etrars
Data Directory
Short Calibration XJrement Setup State
A MNOT CALIBRATED!
Local Control 7 -
About Start (Hz) FIDD 000000ED Integ. Time | & &Aves | Meas Type | Sweep
End (Hz) | Jis.0o00008s [ shot =& =] CpRp Log
Reset
Quit
i Su ac) MacDonal e i i
iAot o - Agilent Technlogies e

Pressing the TEST SAMPLE control on the IMPEDANCE calls function MEASURE.

The first thing that MEASURE does is check the calibration status.
» Calibration status is checked via variable status.calibrated
* The operator is forced to calibrate prior to running test

* Control is returned to function Impedance if the operator tries to test without
calibrating

After calibrating, pressing TEST SAMPLE again causes function Measure to execute

23



& Measure

Function Measure

calibraﬁonOK?l
Call prepan-alnstrument |
Filename OK? |
set s-tatusl
If zetup.maode |

status formulae

Call dispEyResults

Exit UserObjet |
Exit Userohject |

Exit UserObjet |

createDe?noDatao; I
doTheMeeTsurement I

—|Alphatumeric |
Sweep Complete

JCT|

Implementing A Supportable PC (Mac) MacDonald i .
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—|aiph... |«
0

Exit Userohjert |
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Function Measure

* Has no panel

* checks calibration status

* sets up instrument with function preparelnstrument
* checks file name status

* calls object doTheMeasurement

» calls function displayResults

24



Function preparelnstrument

[ preparelnstrument

Call er-rC\earI

["FHCL" IMPEDANCE

AL "SWMz" set sweep to single
SetUpE‘vlaIEﬂ)l "OENOT use N0 open cal
"SHTL" use SHORT cal data

statusV\T\ndowo |

Ifsetup mnnel statusvﬁnduwol
Ethse‘rObJect

Call ertHandlero |

brk

Call spuﬁHammer I Ehen:kfnrs-etup BITOrS

L \nalrument-selup Error! |—| Message Eloxl
\fJ’I’henlE\sel

- true
status message="Setup Complete"; |
statusV\T\ndowo |
Implementing A Supportable PC (Mac) MacDonald i i i
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Function preparelnstrument
* The function begins with a call to errClear
* This is a general module used elsewhere
* clears any existing instrument errors with an SPOLL

* Re-sets the instrument to interrupt (SRQ) on error

* The SRQ interrupt feature is not actually used in this version
* The function calls setUpState(1)

* Reads operator supplied measurement options shown on slide 21
* The function updates statusWindow

* The function sends the ASCIl set up commands to the instrument in the a4194a
object

* The output pin on the right side of the a4194a object is the ERROR pin
* On ERROR condition from /0 box, calls errHandlerlO

* Most likely cause of error here would be timeout or instrument power
off

+ The function calls spollHandler to see if the ERROR bit is set in the instrument

* Most likely cause of error here would be a bad command or combination
thereof

» statusWindow is refreshed
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0 bi e ct B doThemeasurement

doTheMeasurement
—[Aiph.| =

Spoll: 41944 { @ (NOT LVED —

—| trigger the beastadifia (NOTLIVE) |+

WRITE TEX
WRITE TEXT
WRITE TEXT "SWTRG" EOL

= Double-Click to Add Transaction =

SRO: GPIBY

Call spUﬁHandIerI

= Mote Fad =

"AUTO™ AUTOICALE ASE

"R0534™ SE0 on err or sweep complete
"SHT1"™ Short cal correction on
TSWTRG™ sweep trig (start!)
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UserObject doTheMeasurement
* performs an SPOLL to clear the status register bit 6 (SRQ)
* triggers the measurement
 Waits for interrupt on measurement done
+ Calls function spollHandler
* Using an interface event (SRQ) to trigger the measurement complete actions is very efficient
* You can have multiple instruments performing simultaneous tasks
* As each task completes, the instruments pull SRQ
* service routine determines which instrument and action to take

* There is no need to use a WAIT or DELAY function in ANY PROGRAM except for
debug purposes — always use SRQs or delayed poling with an ON CYCLE object.

+ Allows operator interface to be active during measurement
* Permits operator to abort a long measurement
* Allows countdown or status update while measurement is active
* Makes life more fulfilling for the operator (ahem...)
* You usually don’t get this kind of functionality with a canned driver
* That's why Direct 1/0 in VEE is so powerful

Notice how a NOTE PAD object is used to keep track of the proper commands? This is a
valuable aid when returning to enhance or debug the software after even a couple of days
have passed.
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FunCtion [ spoliHandler
spollHandler 1 sponBaus ||

- = sRer |4
if hit{a, &)
Call err-Hand\erI —| meas complete "

if hit{a, 0} Meas Cumﬁete handler I

—| EnNDSTATUS |-

—— \fhitaa, 3) | —

Call spolisfatusUndate |

oll: a4194a { @ (MNOT LIV

- errar? 4
f——aif hitia, 5)| —

Call ertandler |
—| sweepcomplete | s

—ifhit(a, 1)| -
Sween Complete handler |
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Function spollHandler

* If more than one instrument is present, program must determine which
instrument called for service

* Finds out why interrupt occurred
* makes sure data is ok and no errors
* returns to Impedance with messages if errors are caught
* Eventually calls object getlt, which reads the data back to the program

+ Calls functions to plot, show table, save data, etc.

27



B getlT

Object getlt

get{(NOT LIVE) =

(RITE TEXT "FMT1" EOL
WRITE TEXT"DSP3" EOL

=

mydata.a=A,
mydata.b[*=B;

A | |mydata abax=maxihy;
mydata.aMin=mina);
mydata bMax=rmaxiB);

= Double-Click to Add Transactio =

get b(NOT LIVE) =

B | |mydata.bMin=miniB);

WRITE TEXT "B?" EQOL

WRITE TEXT "« EOL ¥
READ TEXT x REALE4 ARRAY: 401
< Double-Click to Add Transaction =
get a(NOT LIVE) = = Formulae
YWWRITE TEX o
READ TEXT x REALE4 ARRAY:40, * >—| S [RREEL T,

READ TEXT x REALGS ARRAY:401 ¥
= Double-Click to Add Transaction »

a4194a (@ (NOT LVE)) =

Implementing A Supportable
VEE Architecture

WRITE TERT "D
EXECUTE LOCAL
= Double-Click to Add Transaction =

PC (Mac) MacDonald i Agilent Technologies
Rev. B.00

Result o

Page 28

UserObject getlt reads data directly into structure variable myData using formulas and

dot notation.
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F - - -
unction displayResults - Panel View
Tahular Results
DSP Impedance [ B
Generic Generic Impedance a.vee H
Systems Freq. (Hz) A E]
Incorporated 1,000000E +002 1,000000E-001 3.3333336-002]
System Stal | ™ n30244E v002 1.008539E-01 3.361797E-002
1.061403E +002 1,017151E-001 3,390505€-002]
In=t. Conrol FageD | N e 1.025937E-001 3413457002
Sys Btatus s 1.126577E+002 1.034537E-001 3.448657E-002
1.160B50E +002 1,043432E-001 3.4753106E-002]
| =T 1.196753E +002 1,052342E-001 3507806E-002)
123191 7E+002 1.061328€-001 3537760E-002
2 1 231 7RE +002 1.070391E-001 3 567970002
1 07561 +002 1.073531E-01 3 593438E 002
25 1 34710 +002 1.08750E-001 3.623166E-002]
S i ik o 1.387650E +002 1.098047E-001 3.660156E-002
1.429525E +002 1.107423€-001 3,691411E-002]
cancel 15 1.473065E +002 1.116880E-001 3.722933E-002)
A ’ 1.517621E+002 1.126417E-001 3754724002
1.563520E +002 1,136036E-001 3,786786E-002]
05 1.610808E +002 1.145737E-001 3.819123€-002]
. 1.653525E +002 1,156520€-001 3.851735€-002]
B 1.709717E+002 1,165388E-001 3.884626E-002]
1 76142RE+002 1176339E-001 3.917798E-002)
1 514B93E +002 1 186376E-001 3.951253€-002)
1 BRA58AE +002 1 195498E-01 3.934393€ 002
1 92R127E +002 1. 205707E-011 4.013022€ 002
Il 1.964362E +002 1.216003€-001 4,053342€-002]
¥ BM 2.044350E 4002 1.226386E-001 4,087954E-002]
2 106230E +002 1,236859€.-001 4.122862-002]
2 169931E+002 1.247421E-001 4.158068€-002]
— 2.236555E +002 1,258073€-001 4.193575€-002]
23031 72E+002 1,268816E-001 4.229385€-002]
mnA 0l Lo g 2.372830E +002 1.279650E-001 4.2655(01 E-002
2.444595E +002 1,290578E-001 4.301925¢-002) =
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Function displayResults — Panel View
* We've now returned to function Measure
* Measure calls function displayResults
* Displays data in Table form if desired via MSFLEXGRID ActiveX control
+ Saves Data to disc if desired in tab separated variable format (TSV)
» TSV data is simple to import into Excel

* Direct placement of data into worksheet in VEE 7.5 new Excel
objects, or via ActiveX Automation is straightforward, but requires
Excel on host computer

* The VEE to Excel object technique is taught in the Intro VEE
training class

* ActiveX Automation and .NET control techniques are taught
in the Advanced VEE training class

* Returns to Impedance



& EIE] displayResults

shuwdispTayResu\ls I
—|  Formulze |«
i=rriyd ata x*]; -
a=rydata.ar]; {_——__
h=mydata.h[*]; Eh A NS
Hws Y Plot

maxAT'vdeI
-
Call displayTable

p I
Save Lo Dise -
Call SIDrEDa(al

I
caneel

status messaga-:“sava Aborted"; I
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VEE Architecture Rev. B.OD i Agilent Technologies

Function displayResults — Detail View

set 1;-tatu5| setup.meastype+" Ma-asuremenmasults"; Cp-Rp Measurerment F

1
JCT
1

TRUEF higed

ExnUs;rObJettI

Page 30

* This structure type should be looking pretty familiar by now!

* This ends our dissection of the program structure
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A Couple of Common Sense Suggestions

Back Up Strategy
Mac’s 4 Rules of Backup
Do it

* Frequently

+ Often

* Regularly

* To more than one physical location

Ond

Implementing A Supportable PC (Mac) MacDonald e . %
VEE Architecture Rev. B.0D %2 Agilent Technologies

qfjony \\'\“e‘e\\\\m\e
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| REALLY LOATH having to do any task twice
* | have the scars to show that | truly came upon this wisdom the hard way

VEE crashes during development. So do LabView and Visual Studio, because it's all
software running in Windows. Go figure. Even Rocky Mountain Basic had its bad
days. If you've not experienced this phenomenon, you probably don't do much
programming

* It is thus essential to have some dependable system of keeping track of what's what
if you are going to squirrel backups away in lots of places

* For my program name | generally use a short, project related prefix that never
changes, followed by

* an integer that increments every day | work on the program, followed by

* a letter that indicates each time | make a logic leap that could break
something that is already working.

* | have anywhere between 1 and a couple dozen daily incremental backups that never
leave my development system

* | back up the end of every day to a system in another state, or, if in a hurry, | zip my
program and email it to myself at work and at home

* This kind of paranoia has saved my bacon on countless occasions

* How much is your time worth? Your reputation? Dependable people don’t lose
stuff!
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A Couple of Common Sense Suggestions

Revision Control

Never let a document or software module out of your control without
embedding some form of unambiguous revision control & date
information:

* Functions or libs — embedded in name & internally
* Programs

* in status structure (shown on initial view)

* Internally

* possibly in name

* Documents — in the properties, on the front & every page

Implementing A Supportable PC (Mac) MacDonald iy o Agilent Technologies
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When | am discussing or comparing a program or document with a customer, |
always ensure that, literally, we are on the same page.
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In Conclusion -
Implementing a Supportable VEE Architecture

* Have firm, detailed & unambiguous requirements before
you begin any software development.

* Take time to plan a detailed program substructure &
architecture; stop to update your underlying planning
documents as the program changes, while the details are
still fresh.

+ Have a disciplined approach to building, releasing and
supporting your software — those outlined in this
presentation will do, but there are many other approaches.

Implementing A Supportable PC (Mac) MacDonald o - A
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Look for Application Notes And Other Information On Our Website

LXI - LAN Extensions for Instruments:
www.agilent.com/find/Ixi

Agilent VEE Pro:
www.agilent.com/find/VEE

Agilent Instrument Drivers:
www.agilent.com/find/drivers

Agilent I/0O Technology, Agilent Connection Suite 14.1:
www.agilent.com/find/io

Test System Developer Guides:
www.agilent.com/find/system

(Look for “Test System Developers Guides”)



About The Author

PC (Mac) MacDonald, a Test Automation Systems Engineer at
Agilent Technologies, holds an engineering degree from Purdue
University.

Mac has been automating test applications on various program
development platforms for decades, and, among other things, is
currently an instructor for Agilent’s VEE Pro & PNA/COM/Visual
Basic Customer Education classes.

You can contact Mac via e-mail at

pcmacd@agilent.com | pcmacd@gmail.com

or by telephone at 714/935-5425

Implementing A Supportable PC (Mac) MacDonald i i
{plemonting A pe (e <.z Agilent Technologies Page 34

Product specifications and descriptions in this document subject to change without notice.
© Agilent Technologies, Inc. 2006

Printed in USA, March 2006

5989-4914EN

34



Agilent Technologies’ Test and Measurement Support, Services, and Assistance
Agilent Technologies aims to maximize the value you receive, while minimizing your risk
and problems. We strive to ensure that you get the test and measurement capabilities
you paid for and obtain the support you need. Our extensive support resources and
services can help you choose the right Agilent products for your applications and apply
them successfully. Every instrument and system we sell has a global warranty. Two
concepts underlie Agilent’s overall support policy: “Our Promise” and “Your Advantage.”

Our Promise

Our Promise means your Agilent test and measurement equipment will meet its
advertised performance and functionality. When you are choosing new equipment, we
will help you with product information, including realistic performance specifications and
practical recommendations from experienced test engineers. When you receive your
new Agilent equipment, we can help verify that it works properly and help with initial
product operation.

Your Advantage

Your Advantage means that Agilent offers a wide range of additional expert test and
measurement services, which you can purchase according to your unique technical and
business needs. Solve problems efficiently and gain a competitive edge by contracting
with us for calibration, extra-cost upgrades, out-of-warranty repairs, and on-site
education and training, as well as design, system integration, project management, and
other professional engineering services. Experienced Agilent engineers and technicians
worldwide can help you maximize your productivity, optimize the return on investment of
your Agilent instruments and systems, and obtain dependable measurement accuracy
for the life of those products.

Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products and applications you select.

Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test equipment solutions with confidence.

www.agilent.com

For more information on Agilent

Technologies’ products, applications or
services, please contact your local Agilent
office. The complete list is available at:

www.agilent.com/find/contactus

Phone or Fax
United States:
(tel) 800 829 4444
(fax) 800 829 4433

Canada:
(tel) 877 894 4414
(fax) 800 746 4866

China:
(tel) 800 810 0189
(fax) 800 820 2816

Europe:
(tel) 31 20 547 2111

Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Korea:
(tel) (080) 769 0800
(fax) (080) 769 0900

Latin America:
(tel) (305) 269 7500

Taiwan:
(tel) 0800 047 866
(fax) 0800 286 331

Other Asia Pacific Countries:
(tel) (65) 6375 8100
(fax) (65) 6755 0042

Email: tm_ap@agilent.com
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