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How to use MS Excel to calculate data
provided by COMPASS

Summary

This article describes the setup requirements to use Microsoft Excel to perform calculations used by
COMPASS. The information pertains to COMPASS for Pressure and COMPASS for Flow. A common use
for Excel is within a Relationship Macro. Relationship Macros are designed to convert a raw output value (or
values) into a Final output value. For example, a relationship macro can be used to determine a fully
compensated pressure or flow value from a raw pressure, temperature and voltage. Many users may already
have spreadsheets available that perform the specific math. So although the math required to determine the
fully compensated value can be directly performed by the Relationship Macro, an existing solution using Excel
already exists and is well understood by users. In this case calling the Excel solution is efficient and
sustainable. During test execution, references to Excel are not visible to the user. Data is collected and
reported by using Excel in the background.

In this article a Relationship Macro is used to write data to specific Excel fields and read back a calculated field
value to COMPASS. COMPASS simply emulates a user typing in specific Excel fields and reading a value
back. Therefore all operations normally handled by Excel are still available. Including all math and statistical
functions, Excel Macros, links to other spreadsheets, database connectivity, etc. This mechanism can be
implemented for any device used by COMPASS.

Article Topics
e Device Setup

e Relationship Macros

e Excel Automation

See Also
APN7320 (Report using MS Excel)

Requirements
The following items are required to implement this setup.

e COMPASS for Pressure Enhanced or COMPASS for Flow
e Microsoft Excel 2002 or newer

o Knowledge on creating Excel spreadsheets

Special Considerations

Prior to creating macros and devices that reference Excel, consider the source of data that will be provided to
Excel. This determines the objects that must be referenced within the COMPASS macro and what outputs
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must be included with the device setup. Outputs directly associated with a device (see figure below) are
provided as parameters to the Relationship macro: Outl, Out2 and Out3. If ambient conditions or other
elements not specifically associated with the device are used, the data must be retrieved through the
COMPASS object model: cCOMPASS.cConfig.AmbPrs.FinalOutput. When possible it is best to
associate required outputs directly with a device. This helps to consolidate the custom functionality and
simplifies unit conversion issues. In this example a combination of both schemes is used.

Output Relationship |

Raw Dutput | Firal Dutputl Toleranu:el
Required Raw Outputs to determine Final Output |3 'I

Output Type 1] {voltage =l =l
DOutput Source 1] I\-"oltage Measuremnent j

Output Tupe 2] ITempetatute j IK j
Output Sowrce 2] |5 emeral Temperature j

Output Tope 3] | Hurnidity j IXHH j

Output Source 3 | &mbiert Humidty = |

R aw Output ko Final Output Relationship
’7 ILinearI_l.J Propartional j

@ ok | Cancel |

Outputs Directly Associated with a Device

The Spreadsheet

In this example, the spreadsheet is used to determine an absolute pressure from a barometer and a voltage
output pressure device that has temperature sensitivity. The only calculations are in cell B7. This is for

simplicity of example and is in no way a requirement. As previously noted any and all desired Excel functionality

can be used to determine the value provided to COMPASS.

Cells B2 through B5 have specific input values: device range, voltage output, ambient pressure and ambient
temperature respectively. The COMPASS macro must update these fields with the corresponding data from
COMPASS in order to determine the final pressure value in cell B7. After all input cells are updated, the value
in cell B7 must be returned to COMPASS to represent the final output value.
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tgn\ = = ExcelC
1Y)
——/‘ Home Insert Page Layout Farmulas Data Review View Developer
j & Calibri 11 - A A | = =8| | SWrap Text General
=4 —
Paste 7 |B I U - (| &~ A || |=E = =||ZE £5|| d Merge & Center - ||| § ~ %
Clipboard ™ Font L] Alignment ] Mu
| B7 - [ ﬁf| =B4+2{10 * B2*(1-1*(20-B5) *0.444)
A B C E F G
1
2 |Range 100 '-J.}
3 Voltage (V] 2
4 | Ambient Pressure (kPa) 98.452
5 |Ambient Temperature 20.22
7]
7 Final Calc (kPa) I12L‘|'.4056_|
8
Spreadsheet

Macro Creation

Use the [Tools][ COMPASS Macro Editor] to launch the Macro Editor. Two types of macros must be created
to support this device: One macro to create and use the spreadsheet and a separate macro to remove the
spreadsheet from memory when a test completes. The relationship macro is selected when creating the device
in question, a DUT in this example. The macro to free the memory is selected as a Post Test Macro.

Select the Relationship category and press the [New] icon to create a new Relationship Macro (see Figure).

¥% COMPASS Macro Editor
Edit  Settings

DN X #M 9

Al bgde
[ [Mew Macralle
-1 GetCammand

gg ------- £3 GlobalCode

Ea ....... £3 Interface

EI ------- = Relationzhip

. e _Declaration

423 ApplvCalibration
12 CalcDivderPressure
23 CaleLinePressure

L P CaleDarneDranc e

Create New Relationship Macro
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A default macro with a random name is created. Change the name to something appropriate for the function of
the macro. The code below details the macro. The first section of the macro is used to create the Excel Object
and store a reference to the object within the COMPASS device. The second part of the macro is used to
condition the outputs to be in the proper unit of measure as required by the spreadsheet example. There are no
special requirements of the spreadsheet other than the data entered in a specific cell or cells triggers the
calculation of the desired data in a different cell.

Relationship Macro: CalculateExcelPressure

Tk ok 5k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok ok ok ok ok ok ok ok ok ok

'"FOR HELP ON VBSCRIPT, PLEASE VISIT:
"http://www.webfl.com/scriptdoc/vbscript/VBSTOC.htm

Tk ok 5k ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok ok ok ok ok ok ok ok ok b

'"This Function must return the device output
'in the Final Output Unit by manipulating the

'parameters provided.
r

"Outl :By default, this is the raw formatted, output of a

! device. In other cases, it is final output of a

! test configured device in the configured output unit.
"out2 :Final output of a test configured device in the

! configured output unit.

"Oout3 :Final output of a test configured device in the

! configured output unit.

"ParamID :Parameter ID of the device
'cCalc :Calculation Class of the output.

'"The value is returned by setting the function name =
'"to the calculated value..

r

'"For example: Relationship35778 = 1 / Outl”.5

Tk ok 5k o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok

Function CalculateExcelPressure (Outl, Out2, Out3, ParamID, cCalc)

If cCalc.GetParambData (0) = 0 Then Use debuQ statements to
cDebug.LogStatus "Initializing Excel Object" 4________.Iog(knatotheIWgcn;
'"The Excel object has not been created SpyVdeOMIK)SanMy
"Create the object troubleshooting

'"Create Excel Object
Set MyExcel = CreateObject ("excel.application")

MyEXCQl . DisplayAlerts = False Reference comments for
additional detail

' The path to the Excel File. Could be anywhere ‘,_———”'—
'"or based on the device Model:

'"Model = cCalc.RangeMain.GetParent.Model

'FileName = "C:\DHI\COMPASS for Pressure\" & Model & "\ExcelCalc.xls"
FileName = "C:\DHI\COMPASS for Pressure\ExcelCalc.xlsx"

"Open target spreadsheet
Set MyWorkBook = MyExcel.Workbooks.Open (FileName)
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'Store the Excel Object and Workbook in COMPASS
Set cCalc.0Objl = MyExcel
Set cCalc.0Obj2 = MyWorkBook

'Set the flag that the device was initialized

cCalc.SetParambata 0, 1

cDebug.LogStatus "Excel Object Initialization complete"
End If

Reference the Help file

'Get the Excel Data into simple variables fordguﬂk;onthg
V = Ooutl 'The first Raw Output is the voltage functions and object
cDebug.LogStatus "Voltage:" & V constantans.

Pl = cCOMPASS.cConfig.AmbPrs.FinalOutput

PUnit = cCOMPASS.cConfig.AmbPrs.RangeMain.UnitFinal
dType = cCOMPASS.cConfig.AmbPrs.RangeMain.TypeFi 'always 0 for pressure devices
"Convert the output into kPa as required by”the spreadsheet

'Reference Macro Editor Help for detailg”on the UnitConversion function

P = cCOMPASS.UnitConversion (CDbl (P1),3, CInt(pUnit),CInt(dType))

cDebug.LogStatus "Pressure:" & P

Tl = cCOMPASS.cConfig.AmbTemp.FinalOutput
TUnit = cCOMPASS.cConfig.AmbTemp.RangeMain.UnitFinal
dType = cCOMPASS.cConfig.AmbTemp.RangeMain.TypeFinal 'always 1 for temperature devices

"Convert the output into C as required by the spreadsheet
T = cCOMPASS.UnitConversion (CDbl(T1l),0, CInt(TUnit),CInt(dType))
cDebug.LogStatus "Temperature:" & T

'Get the device full scale value in kPa

FS1 = cCalc.RangeMain.MaxFinal Type casting is required
PUnit = cCalc.RangeMain.UnitFinal toforcethe[xoperdaui
FS = cCOMPASS.UnitConversion (CDbl (FS1),3, CInt(PUnit), O0) typesin\/BScﬂpL CDbl

cDebug.LogStatus "FS:" & FS and Cint create a

Double precision

'"The Excell Workbook is stored in Obj2 of the
number and an Integer

"'calculation class. Get the relevant sheet from .
"the workbook. Sheets can be referenced asrequwed bythe )
'as text and as a number UnitConversion function.

r

'Set MySheetl = cCalc.0Obj2.Sheets ("CalcSheet")
Set MySheetl = cCalc.0Obj2.Sheets (1)

'"Write contents of cell
MySheetl.Range ("B2") .Value = FS

MySheetl.Range ("B3") .Value = V
MySheetl.Range ("B4") .Value = P
MySheetl.Range ("B5") .Value = T

Return value to COMPASS by
' Read contents of cell setting desired value to the
NewP = MySheetl.Range ("B7") .Value Function name.
cDebug.LogStatus "Excel Response:" & NewP

CalculateExcelPressure = NewP

End Function
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Select the Test category and press the [New] icon to create a new Test Macro (see Figure). This macro will be
used as a Post Test macro to free the memory used by COMPASS. |f this macro is not used, multiple
references to Excel will exist in the process view of Task Manager. The user must manually end each task or
re-boot the PC to free up the memory used by each of these instances.

¥3 COMPASS Macro Editor

Edit  Settings

Mo < M o

Al Cade Title
&3 DataFile ﬁ

-1 GetCommand T
- Globalode are vousurez

Are You Sure? =
-2 Interface e o oure -
-3 Relationzhip Add a new funckion to module: Test?

-2 ReplyParser \?/
-3 ReportField MOTE!

2 Test The function created will have a default name,
£ Declaration Change the name according to the task of the function.

-2 ChangeR awOutpl
-3 Cleartemary
-3 DiverEvents
59 DT Pemn ||

Create New Test Macro

-iBix]
File Cptions View Help
Applications  Processes |PerF0rmance I Metworking |

Irnage Marne | Lser Mame: CPU | Mem sage | I/ Rei ~
ExCEL.EXE mflack oo 25,432 K

EXCEL.EXE mflack, oo 23,440 K

_EL.EXE mFlack,

ExCEL.EXE mflack oo 25,420 K

EXCEL.EXE mflack oo 25,824 K

taskmar.exe mflack Jali] 7,752 K

WCDDaemaon, exe mflack Jali] 3,152 K

schedhlp.exe riflack [} 2,500 K
TimounkerMonitor, exe mflack oo 5,652 K

pkSry.exe mflack Jali] 956 K

EXCEL.EXE mflack, oo 23,460 K

chrome. exe mflack Jali] 22,204 K 2,
SiweetIM, exe mflack [} 6,352 K

OUTLC O, ERE mflack oo 75,396 K 95,
chrome. exe mflack Jali] 6,540 K

EXCEL.EXE mflack, oo 23,492 K

EXZEL.EXE mflack uli] 25,436 K

DotlxChg.exe SYSTEM oo 15,884 K 2,
1 | »

[™ show processes from all users
[Processes: 119 |cPuUsage: 13% [Commit Charge: 19430 [ 3936M | .

Task Manager when Excel memory is not cleared
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Similar to creating a new Relationship Macro, a Test Macro also begins with a default function.

Test Macro: ClearMemory

TSk 5k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok ok b ok ok ok ok ok ok ok b ok ok ok ok ok ok ok b ok ok b ok ok A

'"FOR HELP ON VBSCRIPT, PLEASE VISIT:
'http://www.webfl.com/scriptdoc/vbscript/VBSTOC.htm

LA i b b b b b b b i b b b b b g b b b b b b b b b b b i b b b b b b i b i b b i b

'Test Macro do not have a return value.

'Manipulate the test or device collection as desired.
'iT The current temperature point in the test

'iL The current line pressure point in the test.

'iC The current pressure cycle in the test.

'"IP The current pressure point in the test.

'cTest The test class

'cConfig Configuration class that holds all active devices.
r

Tk ok 5k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok ok ok ok ok ok ok ok ok ok ok b ok ok ok ok ok ok ok ok ok ok ok ok

Function ClearMemory (iT, iL, iC, iP, cTest, cConfig)

'Excel application is stored in Objl of DUT Calculation

'class. Quit the application then end all references to the
"object.

cConfig.DUTPrs (1) .0Objl.Quit

Set cConfig.DUTPrs(l).0bj2 = Nothing 'Free the Workbook Memory
Set cConfig.DUTPrs(l).0bjl = Nothing 'Free the Excel app Memory

End Function

Device setup

The setup of the device is consistent with all other COMPASS devices. The instrument can use remote
commands over one of the supported interface selections or use the output of another instrument (a DMM) to
determine the final pressure value. The only requirement is that the newly created Relationship macro listed
above is associated with the device. Relationship Macros are only available in Advanced Device setups.
Create a DUT (or Support Device), and make sure that the <Advanced Device> option is selected.

DUT Editor

Record Label |E:-:|:EI Device Sample

A

Header | I:alil:uraticnnl I:Dmmunicatil:nnsl Dutputl Set I I:l:nmmentl

‘ NIRRT o arced DUT 11 Output?

Advanced Device selection is required
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On the [Output] create a new Output and select the CalculateExcelPressure Relationship (see Figure below).

In this example a 0-10V Raw output will correspond to a 0 to 100 psi Final output. Save the device setup after
the output is defined.

Output Relationship x|
Record L

Raw Output | Firial Dutputl Tolerancel

Required B aw Outputs to determing Final Output |1 vl
Header | Calibration | [

x|
Olutput Tope |antage j IV ﬂ I I
Final Dutput Labels uiput SeUE fyokags Measuremert v |
b iniirniLirn ID.DDD )
I &L I'ID.DDD
Resalution qum j '}{
T Faw Output to Final Qutput Belationship
= ’7 CalculateE weelPreszure
Copy |
Bemove %
. Q Ok | Cancel |
LCloze |
Relationship Macro Selection
x

R aw Output I Tulerancel

Label IPressure

Output Type I Pressure

Final Olutput I DUT Prezsure

Prezsure Measurement Mode I.&hsolute

Lefled L] Le

Unit | kP
MirirnLrn |EI.EIEIEI

b airnnn |1 00,000

Fezolution I oo

Lefle]

lze Multiplexer I Mesver

@ ok | LCancel |

Final Output Definition
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Test Definition

Create a typical COMPASS test definition. The only requirement to support the Excel macro is to select the
ClearMemory Post Test Macro. Select the <Advanced Test> test type to support macro selection. Define any
series of pressure points (flow points in COMPASS for Flow). To simplify the troubleshooting process, create a
test that uses manual reference, control and ambient condition devices. The test dwell and averaging time
should be 0 as well. Choose the selections described in the figure below.

Test Editor

Test Record Label |E ucelT est

Test Definition Type IAdvanced Test j L

Editing Record

F're-TestI Temperaturel Line Pressure  Pressure |Data I Au:-:iliar_l,ll Dptinnsl Eommentl

579

— Test Preszure Pointz - 2DUTSpan
I General Headl Set |
1100 12]
g% 20 13 | Urit [%D0TSpan =]
40

Nen 15] Meazurement M ode IAbsqute j
g% 80 ::?} I FRead IManuaIEntry ﬂ
7l i Set |Manual Control =
o) 19) Jog Before Duwell [N /e |
9) 20)

10) o Regulate INnne j |45 %
11) 22] Dwel I.f-\utamatic j I'j B

] Prezzure Cyucle |1_
Inzert Auto Fil I Went after each cycle W

LCloze |

Sample Test Pressure Tab selections

On the [Data] tab, enter 0 as the averaging time and choose the ClearMemory, Post Test Macro. Duplicate the
selections in the figure below.
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Test Editor

Camplete Test Cycles [ IManuaI Entry ﬂ Edit |

Lock Test Setup [ ~ Ambient Humidity

Local Test [ = ;
—Test Event Maco—————— IManuaI Entry J _IECIIt
Mone j — Multiplexer /J
INone j Edit | I‘Q

Timed Macro Interval [ms) ID
— Walve Driver

—Post Test Macro
Mane - Edit
Cleartdemony j I J _I
Cloze |

Sample Test Data Tab Selections

X
Test Record Label |E:4c:e|Tegt D
Teszst Definition Type IAdvanced Test j _I‘ ﬂ E
Fre-Test I Temperature I Line Pressure I Fressure | Data H Auilian I Optiohz I Commet I
— D' ata Acquizition — Ambient Pressure E
ITimed Awverage j |D z IManuaI Entry ﬂ _IEE"t ﬂ
Readings Par Paint |1— —Ambient Temperature }{

On the [Options] tab select the <Execute post test macro on aborted tests.> selection. This option ensures
that the memory is released on all tests regardless of how the test ends.

Running a test and Troubleshooting

To verify the macro run the DUT and test created in this example. The manual nature of all of the other devices
simplifies troubleshooting. After all operations of the macro are verified a regular test with non manual
instruments can be used.

o Make sure that the spreadsheet is saved an in the properly location defined by the path in the
Relationship Macro. Close Excel to begin. It is acceptable to have Excel open when running a test that
uses the Excel macro however it can complicate troubleshooting when the Macro has not previously
been tested

e Use the [Run][Run Test] menu choice, select the DUT created in the Device Setup step of this
example. Press [Next] to configure the device.
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Run Test {Hardware Setup) — |Elli|

~Select DUT

Add DUTs by double clicking the desired DUTs inthe list. Use the [Remaowe] button to remaowe DUT s from
the suppaort list. The specific setup of DUTs is handled in a later step.

- Lakel Manufacturer | tdodel | Ses
“oltage DUT wiZero Generic o

Simple Yoltage DUT Test Test

School Test “iatron 1000psic (0-5%)

School 700 Module Fluke 700 Series

FFt4 Test DH Instruments RFh4

CChdA ANkd M laetrimnmnte CChdA 1in h
1 F | 3

Search |
Bemove |

Cancel | Back | Mext | Einizh |

e Choose <Manual Entry> for the source of Voltage measurement and press [Next].

Run Test {Hardware Setup) -0 x|
— Configure DUT (1 4 1] Excel Device Sample
M anufacturer IEeneric Cusztomer ID I
Madel |?><.'P<.'P< Manual Interface |Manua|
Serial Murnber |11-| Parameter [D I

Identification I

—DUT Prezsure Output Label:Pressure

DUT Temperature

tin kPa] ||:|
I -
Maw kPa) |-| oo I = J

Measurement Mode I,&bsdute j
Fiaw Output Tupe |\;g|tage
Woltage ] 1 pey-pey i

@ Cancel | Back | Hemt | Finizh

e Select the Excel Test previously created and press [Next]. Note that all test selections should be
Manual Entry requiring no further selections. Press [Finish] to begin the test.
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Run Test (Hardware Setup) _ |EI|5|

— Test Hardware Configuration
Arnbient Pressure

IManuaI Entry

Ambient Temperature I b anual E iy

Arnbient Huridity I barial E ritry

Feference Pressure I b anual Entry

Test Pregsure Control I M anual Contral

Reference Line Pressure INDne

Line Frezsure Control INDne

Fieference Temperature I Mane

Temperature Control I Mane

tultiplexer I Maone

Lefled L e L LeflefLed el e Lo

YWalve Driver INu:une

Default Hardware Setup |

@ | Cancel | Back | ‘ Mext

e The test begins with a prompt to set the target pressure. Press enter and let the dwell time complete.
A manual entry data screen will display. Enter the relevant data and press enter.

ﬂ
Ambient Preszure (kPa) | 101.3260
Armbient Temperature [C]|20.000
Ambient Humidity [ZRH] (400

Feference Prezsure (kPa) Im

DUT 1f2a¢sM:111 () [1.22

FEinizh |

e At this point the DUT pressure display should update with the information calculated by the Excel
spreadsheet. If the data does not update, use the Macro Spy to troubleshoot the problem. The Macro
Spy is accessed by using the selection at the bottom of the Run Screen button on the main program
toolbar. The toolbar option to select the Macro Spy is only present after a macro runs. Therefore it will
not be available at the beginning of the test when data has not been collected.
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w= COMPASS for Pressure Enhanced***DEBUG MODE™**
Fun Setup Tools Data Dakabase  Window  Help

ol 1 @D F BRI B

Excel Device Sample) SM111
Manual Device] SMNA

>

UT/Reference Comparison

Macro Spy Window

—Debug Options
¥ &uto-Scroll List [¥ Log ToFile

[ Include all Macro Function Calls

0101007 1E5:-Z2&:10 Test ClearMemory TSER Initializing Excel 0Object j
Z0101007 1E:Ee:1l Test ClearMemory TSER Excel Object Initialization complete =
Z0101007 1lE:Ee:1l Test ClearMemory TESER Voltage:0

Z0101007 1E:-Ze:-11 Test ClearMemory TSER Pressure:101.3EE

E0101007 18:E6:11 Test ClearMemory TSER Tenperature: 20

0101007 1E5:-Z2&6:11 Test ClearMemory TSER F&:100

Z0101007 lE:ZEe:le Test ClearMemory TSER Voltage:l

Z0101007 1E:Ze:1l& Test ClearMemory TSER Pressure:101.3EE

Z0101007 Test ClearMemory TSER Temperature: 20

Z0101007 1! :15 ClearMemory

of

Ok I Cancel |

¢ All debug messages in the macro along with any errors will display in the Macro Spy. |If there is an
error, Pause COMPASS edit the macro, then Un-Pause and verify the proper functionality. Note the
relationship macro only fires when input data relevant to the device changes. Since all instruments are
manual, input data will change only when the manual entry data in the test is updated. Use the
Back/Next buttons to repeat points as required until all macro related errors are complete. When
running with live instruments, the macro is called each time one of the input instruments changes it's
output.

When all operations are verified enhance the test and devices to use automated equipment as required.
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