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Introduction

Many of today’s test environments demand more than spreadsheets, text file archives,
or flat files to compile, manage, and safeguard the volumes of data they generate.
Databases often provide an elegant, but sometimes costly or inconvenient, alternative.
There is, however, an inexpensive and straightforward way to incorporate databases into
a VEE-based test environment.

This paper shows you how to quickly download, configure, and use a set of freely
available database tools in order to store data generated by VEE Pro and to retrieve that
data for display within VEE. We will not discuss the merits of using databases or the
thinking behind effective database design for T&M applications. The intention here is to
give the reader the basics required to get started.

The software that we will use in this discussion is PostgreSQL, Npgsql, and VEE Pro.
You can download the first two, as well as a 30-day fully functional copy of the VEE
software, for free. You will also use the .NET Framework, but this is included as part of
the VEE Pro installation for the evaluation and licensed versions.

This paper assumes that the reader has experience with VEE. More specifically, it
assumes that the reader is moderately familiar with VEE’s “dot” notation:
mylLibrary.myFunction( ). Also, although formal knowledge of .NET is not required, a

basic understanding of using .NET in VEE is helpful for understanding the content herein.

The PostgreSQL Database and Npgsgl Data Provider

PostgreSQL is an open-source, object-relational database management system. It
supports much of the SQL standard as well as a broad range of advanced functionality,
such as complex queries and foreign keys. PostgreSQL also is extensible; users can
add data types, operators, index methods, etc. For more information on PostgreSQL,
visit www.postgresql.org.

Npgsql is a .NET Data Provider for Postgresql Database Server. Npgsql allows .NET
client applications, such as VEE Pro programs, to use the PostgreSQL server to send
data to the database and to retrieve it. For more information about Npgsq|l, visit
pgfoundry.org/projects/npgsal.
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Requirements

PostgreSQL 8.1.1 (or higher)

Npgsql 0.7.1, Npgsql 0.7.1FixedAssemblyVesion
VEE Pro 7.5 (or higher)

postgresqgl_example.vee

Download and Installation

Download PostgreSQL 8.1.1 (for free) from the following site:
http://wwwmaster.postgresql.org/download/mirrors-ftp?file=binary%2Fv8.1.1%2Fwin32%2F
postgresql-8.1.1-1.zip

Unzip the archive and run postgresql-8.1.msi to start the installation. Follow the prompts
as instructed.

The PostgreSQL 8.1.1 installation includes Npgsql files, but you will need to update one
of the dlIs. Therefore, download Npgsql 0.7.1FixedAssemblyVesion (for free) from:
http://pgfoundry.org/frs/download.php/522/Npgsql0.7.1FixedAssemblyVersion.zip

There is one file in the zip file: npgsql.dll (dated 4 Sept 2005). Use this file to replace
npgsql.dil, which resides in: <PostgreSQL application directory>\8. 1\Npgsql\bin\ms1.1.
(The default directory is: C:\Program Files\PostgreSQL\8. 1\Npgsq/\MS1.1.)

To download a fully functional 30-day evaluation version of VEE Pro 7.0 (or later), go to
www.agilent.com/find/adnevalvee. You also will need IO Libraries Suite 14.0 (or later),
available at: http://adn.tm.agilent.com/index.cqi?CONTENT |D=26.

And finally, you can download the VEE Pro sample program (Accessing a PostgreSQL
database), explained in this document, at
http://adn.tm.agilent.com/index.cgi?CONTENT 1D=2970.
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Setting up a simple PostgreSQL database

Once you have installed the PostgreSQL software, you can set up the database that you
will access from postgresql_example.vee.

1. Go to Start > Programs > PostgreSQLS8.1 and launch pgAdmin Ill. You will see the
following screen (Figure 1):

(@oanamn 1=

File Edit Tools Display Help

PORMNRVEER, %

g Sepwers (1) i
: Properties
i PostgreSQL Database Server 8,

Mo properties are available For the current selection

«| | »

Propetties | Statistics | Depends on | Referenced by |

||Read'>-'. 0 Secs 4

Figure 1
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2. Right click on “PostgreSQL Database Server 8.1...” and select Connect.

2V poadmin III =10l x|
File Edit Tools Display Help
N 2 =] E Co )
I LL]] =
Qf Servers (1) = = = Propert | Yalue
] Postgresd o Seryer O
Refresh Description PostgresQL Database Server 8.1
Hostname locathosk
Connect Port 5432
5top service Service pgsgl-6.1
Delete/Drop Maintenance database
Properties Username postgres
Store password? Mo
Connected? Mo
Running? Yes
‘| | »
Properties IStatistics Depends on | Referenced by I
1 | vt | L

Figure 2

3. During the installation, you will be asked whether you want to have an account and
password automatically generated. You may leave the account name blank, but do not
let pgAgmin Il create a random password for you. (It will be cryptic.)

# Connect to Server

Please enter password For user postgres
on server PostgreSL Database Server 8.1 (localhost)

X]

I Store password

I sk etk ok

Help | ITI

Figure 3

Zancel
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4. A default “postgres” database structure will be setup for you. You now have to create
the table, as shown in Figure 4.

2¥ pgadmin I11

File Edit Tools Display Help

=0l x|

oo

L vEBZ 0%

a Servers (1)

|

B[] PostgresqL Database Server 8.1 (loca
L:_I[:J Databases (1)
=[] postgres
% Casts ()

EI@ Schemas (1)
=€ public

- 478 Group Roles {0
Login Rales (1)

Languages (0)

----- Aggregates (0)

& Conversions (0)
----- % Damains (0)

----- Functions (0}
% Trigger Functions
----- 2 Procedures (0)

_____ Types Refresh

..... RSN 1y Table
-8 Replication (0)
Tablespaces (2)

Table | Comment

1 |

Ities IStatistics I Depends on I Referenced by I

Grant Wizard

| »

»

||Retrievin-; Tables details... Done.

Figure 4
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5. Select the Name, Owner, and Tablespace as shown in the screenshot here:

x

Froperties |C|:||umns I Conskrainks I Privileges I SoL I

Mame I Result

oID |

Owner | postares =l
Tablespace ng_default j
Has OIDs r

—Inherits from tables

Remove |

Add [l ]
]
Comment ﬂ

[

=& replication I j

Help | Ik I Cancel |

Figure 5
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6. On the “Columns” tab, create 5 columns, adding one at a time. (If you make errors
while creating the columns, it is much easier to edit them by returning to the “Explorer”

view, shown in Figure 4.)

BB New Table x|
Properties Calumns | Conskrainks I Privileges I Sl I
Colurmn name | Definition |
Madel varchar(200 NOT MULL DEFALILT '12345°
S int4 NOT NULL DEFALLT O
kest1Resulks Floaks MOT MULL DEFALLT O
testZResulks Floaks MOT MULL DEFALLT O
kest3Resulks Flaaks MOT MULL DEFALLT O
passfail warchar(S) MOT NULL DEFAULT YES'
add Remove |
Help | Ok, | Cancel |

Figure 6
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7. Before using the VEE Pro example program (in the following sections), set the
password below to postgres to make sure it matches the sample program value.

3 pgadmin 111

File Edit Tools

Display  Help

.rﬂi?ﬁl

—
|||§||. m

=¥

g Servers (1)

----- W) Replication ()
Tahlespaces (2}

----- Group Roles (D)

[=]-~ Login Roles (1)

Refresh

Mew Login Role
Delete/Drop

Properties

—

¥ Superuser
v Can create database objects
[+ Can create roles

[ Can modify catalog directhy

; Propert!
El- :,] PostgresoL Database Server 8.1 (localhost: 5432)
E‘"'l,] Databases (1) Hlarit
=] postgres oI
----- % Casks (0} r— e
_____ Languages (0) = Login Role postgres EI
EI% Schemas (13 Properties |R|:||E membership I Yariables I SaL |
=] € public
..... Aggregates (0) Raole name | postgres
- .
----- T Conversions (0)
[)1n] 10
----- Domains (07 I
----- Functions (0} Can login v
% Trigger Functions {0} [T
----- % Procedures () Password I
..... c%} Dperatars (0 Password {again) I e |
..... | @ Cperator Classes (00
----- % Sequences (0] Account expires I ﬂ I ﬁ
-7 Tables (1)
..... Types (0 —Raole Privileges
..... Wiews () [ Inherits rights from parent roles

Ize replication I

Help | ITI

Cancel |

Figure 7

Once you complete step 7, your database is ready to be reference from and used in

VEE Pro.
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Referencing the Npgsql .NET Data Provider

We will use the Npgsql Data Provider to talk to the database. Because VEE is not
“aware” of the Npgsql Data Provider yet, we first need to create a reference to its dll.

Go to VEE’s Device menu and select “NET Assembly References”.
Click the “Browse...” button, go to <PostgreSQL application directory>\8.1\Npgsql\MS1.1.
Select Mono. Security.dll and Npgsql.dil one at a time. Your .NET Assembly References

dialog box now should look like Figure 8. If System.Data is not already selected, select it
now.

MET Assermbly

¥ Import namespaces after closing

NET | com | _ ok |
SR Cancel
[ migP olddin . —l
vl Mono. Security

[mscorcig

[Imscorlib Browse. .. |
Wl Mpgsgl

[ Office

[ Reghsm

[1Regcode

[ RegSvcs Help |
[ System

[] 8ystem.Configuration.Install

System.Data

[ System.Data. OracleClient

[] System.Design

[ 8ystem. DirectoryServices

g Systerm.Drawing L

-Accessibility

Location: CUAIBBTIMicros ot METWE ramewarki] 1.4 32
Yearsion: YWersion=1.0.54000.0

Figure 8

10 of 17



When you hit “OK”, you will be taken to the dialog box that looks like Figure 9.

Check the boxes checked below, including System.Data.

Irmport KMET Marn

Select Mamespaces to impart (Optional):

[IMono.Math
[ Mono Math. Prirme
[ maono.Math. Prime.Generator
[v] Mono. Security
[IMono. Security Authenticode
[ Maono. Security. Cryptography
[IMono.Security.Protocaol Mtim
[IMono. Security. Protocal Tls
[IMono. Security X509
[IMono.Security X509 Extensions
1 Monoxml
¥ Mpogsgl
CIMpgsgl.Design

IT

wetem. Data.Camman
[1System.Data.Odhe
[1System. Data.QleDh
[1Systerm.Data. SglClient
[ 5ystermn.Data. 50l Types
[ system Xmi

From Assemblies: System.Data

Figure 9
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The postgresqgl example.vee Program

We suggest starting with the accompanying postgresql_example.vee program (Figure 10)
in order to familiarize yourself with the database use methodology.

Start

—|  SGLDELETE = -
[DELETE FROM result 11 Call doCommand | = CoggingiAlghalbmerc =]
= INSERT INTO result VALUES ('XKL-1004',1,0.1,1300,5.02, 'No')
INSERT INTO result VALUES ('XKL-1004',2,0.2,1255,2.4,'Ho')
- . - INSERT INTO result VALUES ('XKL-100B',1,0.22,1268,6.002, 'No')
MI—! Call insertFromRecArray |—|
= Logging Alphalumeric =]
¥EL-1004 1 0.1 1300 5.0Z No
_|  saLsELEcT || ¥KL-1004 2 0.2 1255 2.4 No

= Call ﬁESUItI #EL-100E 1 0.22 1268 6.002 No
|SELECT*FHOM result ¥ 1 Call doCommandl

Figure 10

The program performs the following high-level steps:

1) Clears the records in the ‘result’ database (with the first Call doCommand object)

2) Creates a data record array in VEE (with the Record array object)

3) Deconstructs the data record array, builds SQL statements, and executes them
to add data to the database (in Call insertFromRecArray)

4) Queries the database to extract its information (with the second Call
doCommand object)

5) Analyzes and deconstructs the input data then formats it for display (Call Result)

The Call doCommand UserFunction is particularly important. Let’s take a closer look.

SaL
dataSet
connecli-onstring | 1 npasglConnection = Createlnstance(‘Npgsql",ergsqI MpgsglConnection”, ConnectionString},
npgsglCommand = CreatelnstancE('ﬁpgsql", "Mpgsgl.MpgsglCommand” ), .
- mnSaL
npgsglDataddapter = Createlnstance{"Mpgsgl®, "Mpgsgl.MpgsglDataAdapter );
e
dataSet= CreateInstance('SysteFﬂ.Data", "System.Data.DataSet' );

Figure 11
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The Call doCommand UserFunction includes several steps. The first 4 are as follows:

1)

Create a Connection — This accepts several parameters from connectionString,
which indicates the host, password, etc., to create a connection to a specific data
source

You can find more information about this and the following steps at:
http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/cpguide/html/cpconadonetproviders.asp

See “Mechanics” for information about how to add the npgsqglConnection object
(etc) to your program.

Create a Command — Creates and executes a command against a data source
Create a DataAdapter — Populates a DataSet and resolves updates with the data
source

Create a DataSet — Creates an instance of the DataSet object. The DataSet
provides a consistent relational programming model regardless of the data
source. It represents the complete set of data, including related tables and
relationships between tables.

The information on the DataSet was excerpted from MSDN:
http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/cpguide/html/cpcontheadonetdataset.asp

After creating instances of the classes mentioned above, the UserFunction executes
runSQL, a VEE Formula object with the following calls (also shown below):
conn.open(); - Connects to the data source identified by connectionString
command.Connection = conn; - Specifies the connection on which the command
will be executed
command.CommandText = SQL; > Specifies the command string
adapter.SelectCommand = command; - Assigns the command to the
DataAdapter
adapter.Fill(ds); > Executes the SQL command and puts the result into DataSet

= runSaL =
conn.opend;
I cann command.Connection = conn;
command.CommandText= 5QL; ds |
e adapter.SelectCommand = command;

adapter Fillids);

| adapter

| s

1 SaL

Figure 12
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Now run the program to make sure everything is working properly. Then try to add new
records using the Record Array object. This will not change the format of the data
written or the data fields read, but this will confirm that you can change the data set.

When you are fairly familiar with the program’s inner workings, try to modify the
write/query portions. As another check of your understanding, go back to the database
and add a field. Then change your VEE program’s write/query portions appropriately.

Mechanics

It's important to understand how the program was constructed so that you can extend it
for your own purposes or create programs from scratch. Although there are a lot of
programming elements used in the sample program, we focus here on a few of the most
important: the Createlnstance objects, like those of the doCommand User Function.

In order to create a connection to the database (data source), we need to instantiate the
connection object. If you know the syntax of the call, you can enter it directly in a VEE
Formula object. We used the direct entry approach in the runSQL Formula object above.
Often — particularly when you are just getting started with using a particular object model
or library — you will need to browse for the right function (or member). In VEE, we do that
through the Function & Object Browser (Device > Function & Object Browser), shown
below.

Function & Chbject Browser

Type: Assernbly: Mermbers:

Qperators Mono. Security
Built-in Functions
MATLAB Functions Systern.Data

Local User Functions

Constructor
BackendProtocalVersion
ConnectionString

Imported User Functions BTG TEIDE: ConnectionTimeout
Femuote Liser Functions m Container
Compiled Functions Mpgsgl.Design Database
Activer Objects MpgsqlTypes Host
METICLR Ohjects Por
YEE Objacts — Serervarsion
Instruments vRe: Site

=F LogLevel g5L

“r MoticeEventHandler
@ MatificationEventHandler
“# MpgsglCommand

State
BeginTransaction
BeginTransaction

26000 LERRERBRBREBR, o

¢ MpgsglCommandBuilder ChangeDatahase
MpgsglConnection Clone
“¢ MNpgsgiDataAdapter Close hd

COMSTRUCTOR npgsglConnection = Createlnstance("Mpgsgl”, "Mpgsgl.hpgsglConnection” )

Create Instance Create Set Farmula CopytuClipbuard' MET Op Builder Close Help

Figure 13

Here you can see that we've selected the .NET/CLR Obijects as the Type. (This is not
the same as a .NET Type. Think of the ‘Type’ here as the category.) We then chose the
Npgsql Assembly (essentially a supercharged .dll) and Npgsql Namespace (a grouping
of .NET Types). The .NET Type that we need here is NpgsqlConnection, and we use a
Constructor to create the instance.
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Additional Information

To facilitate programming with .NET, VEE 7.5 introduced the .NET Operation Builder.
You can create a functionally equivalent call to the Createlnstance constructor by using
Go to Device > .NET Operation Builder. Once you've
selected it, you'll see a list of .NET assembly references. Then you can select the

the .NET Operation Builder.

appropriate .NET Type.

=)

-+ Mono, Security =

=-+3 Npgsgl

B4} Npgsq

2P Loglevel
----- MaoticeE ventH andler
----- @ NotificationE ventHander
..... Og HpgsqlCommand
----- Og MpgsqlCommandB uilder
..... Og MpgsqlConnection
..... Og MpgeqlDatatdapter
..... @# NpgsqiD ataR sader
..... Og NpgzqlErar
..... Og MpgzglEventLog s

----- ¥ NpgsqlEvcaption

----- Og MNpozglM aticeE ventdrgs

----- Qg MpgsqlMotificationEventirgs
..... &g MpogsqlParameter

----- Og MNpgzglParameterCollechion

----- Og MpgsqlA owl pdatedE ventH andler
----- Og MpgsqlR owll pdatingE ventH andler

..... ## NpgsqlTransaction

clazz MpgzqlConnection

[
-l

Mame: Mpgzgl.HpgsglConnection
&zsembly: Mpgsgl =]

o]

Cancel Help Type Help |

F

Figure 14
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VEE then creates a transaction boxed linked to that Type. You can add transactions as
shown in Figure 15. (Note: We've clicked the “Create Only” button in order to show the

constructors.)

Select an Operation from "MpgsqlConnection™

i & ¥
Create Only  Declared Only All

=4y Createlnstance
[ ¥ Createlnstance:

Createlnstance("Mpgeql', "Mpgsgl MpgsglConnection”, Text ConnectionString) ;I

[-]
kK I Sief | Cancel | Help tember Help |

Figure 15

Whether you use the Function & Object Browser or the .NET Operation Builder,
sometimes you will see multiple Members with the same name. This is due to a
member’s supporting optional parameters. VEE lists the member in its base-case (i.e.
without optional parameters) and in each case with optional parameters.

If you need additional information on using the Function & Object Browser or the .NET
Operation Builder, refer to VEE’s online help.

Summary

Databases can be vital to test systems, but they often are expensive or require
complicated or expensive programming interfaces. The tools introduced in this paper do
not eliminate the inherent challenges of designing and administering databases, but they
do provide an inexpensive, standard, and relatively intuitive means for using databases
with VEE programs.
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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
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Phone or Fax
United States:
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(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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