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Summary

• Why use Microsoft Products?
• Overall Architecture Schema
• Mixer Bias Measurement System
• Mixer Noise Temperature Measurement System
• Limitations of this Approach
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Why Microsoft?

• All MS applications include “Visual Basic for
Applications (VBA)”
– Allows code sharing between VBA and stand-alone Visual

Basic (VB) applications

• Advanced debugging tools
– VBA and stand-alone VB use nearly the same user interface
– Can step through Excel VBA code into stand-alone VB DLL
– Can also step through VBA into Visual C++ DLL
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Overall Architecture Schema

• Code low-level (e.g. instrument control) routines in
stand-alone Visual Basic

• Store data in Access database file on shared NT
server

• Plot and analyze data using Excel via add-ins written
in Visual Basic for Applications
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Data Analysis [Excel (Visual Basic for Applications)]

Data Acquisition (Stand-alone Visual Basic)

Measurement Dialog
fmMainIntf

Data Collection
Dialog
fmBiasMeasData

\\eagle\cv-cdl-sis
\MeasSys\Data\sis9

7a.mdb

Temperature/Pressu
re Dialog
fmTempMon

Data Retrieval Dialog
fmTestSelection

Bias Data
GrapherbtGetData_Click()

btPressTemp_Click()

Temperature
Grapher

btTempMon_Click()
btTakeData_Click()

Mixer Bias Measurement and Analysis Software
Architecture (subset)

Stand-alone Visual Basic and Visual Basic for Applications
(same code in both)

CDataAccess

Initialize()
bReturnRecordsToArray()
bInsertRecord()

m_sDatabaseDir
m_sDatabaseFileName

Access
Database File
Tables:Tables:
PressTemp
SettingsActual
Meas
SISMixer
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Mixer Bias Data Acquisition System

• User interface grouped
by mixer and
measurement

• Course plot of data
available during
acquisition
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Mixer Bias
Data Analysis User Interface

• Written as Excel add-in
using VBA
– Add-in creates menus when

loaded

• Currently supports only
bias data and Dewar
temperatures
– Will be expanded to include

noise temperature data

• Dialog box init routines query database to fill drop-down
boxes
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Data Analysis Results

Switch Test
Rs = 10 ohms, 500 pts
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Test Date: 4/7/99 3:39:55 PM

Mixer Notes: Switch now closer to mixer

Measurement Notes: After heating

• Graph drawn in
Excel using VBA

• User modifies graph
by using standard
Excel commands
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Dewar Temperature Strip Chart

Temperature Data
Second Coax Switch Test
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Temperature/Pressure

Test Date: 4/5/99 4:55:42 PM

Mixer Notes: 

Measurement Notes: 

• Included with bias
measurement routine

• Plots Dewar
temperature and
pressure data

• Data are retrieved from
Access database via
Excel

• Can update in “real-
time”
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Noise Temperature Measurement System

• Records data into
Excel spreadsheet

• Calls Active X DLL for
all instrument control
routines (written with
VB)

Receiver vs . IF Noise Temp

y = 5.808x + 26.788
R2 = 0.9645
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• Injects three different noise powers into IF to
distinguish receiver and mixer noise temperatures.
Least squares routines determine mixer noise temp
and IF loss
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Noise Temperature Measurement System Architecture

Excel (Visual Basic for Applications)

Active X DLL in Stand-alone Visual Basic

CGPIB

bGoToLocal()
bInit()
bRead()
bWrite()

CHP436

bGoToLocal()
bInit()
bRead()
bConfigure()

CNI16AnIn

bReset()
bInit()
vRead()
sGetError()

CStandardDeviation

Init()
bCompareStdDev()
nGetStdDev()
bComputeStdDev()

CPwrMtr

bGoToLocal()
bInit()
bRead()
nGetStdDev()

CBias

bInit()
bReadBias()

m_bInitialized
m_sError

m_bInit
m_nSumOfSquares
m_nSum

m_bSimulate
m_iChannel

m_CPwrMtr436
m_CStdDev

M_CAnalIn
m_iAmpsChannel

m_bInitialized
m_iUnitDesc
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Noise Temperature Measurement User Interface

TestMixer1
1999-04-07 16:02:17
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Limitations of this Approach

• Locked into Wintel monopoly
• Active X DLL requires periodic registry cleanup

– via a call to DLLUnregisterServer()

• No true inheritance for classes
• Code sharing between stand-alone Visual Basic and

VBA is poor
– VBA can’t use VB’s external files containing code modules --

they must be imported into the spreadsheet file
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CHP438

-------------

CGPIB

“Inheritance” with Visual Basic

m_sError
m_iError
m_bInitialized
m_sStatus
m_iDevice_Addr
m_bSimulate_GPIB

bInit()
bReset()
bGoToRemote()
bGoToLocal()
nRead()
sGetError()
iGetError()

m_UnitDesc
m_sError
m_iError
m_bInitialized

bInit()
bReset()
sGetError()
iGetError()
iGetUnitDesc()
bGoToRemote()
bGoToLocal()
ClassInitialize()


