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How to Create a Beamex MC5 Support Device
with COMPASS for Pressure

Summary

This article describes the setup requirements to create a Beamex MC5 support device for pressure
measurement using COMPASS for Pressure. The setup can be used as DUT or reference in any automated
pressure test. The support device setup in this article is available in the example database accessed through
the COMPASS download page. Use the [Database][Database Maintenance] option to import the Support
Device setup named “Beamex MC5”.

Article Topics

e How to create a Beamex MC5 Support Device with a pressure output.
e How to use a ReplyParser Macro to manipulate a response.
e How to set up device with byte data command.

e How to interpret a response using an IEEE-754 single precision floating point number.

See Also
N/A

Requirements
The following items are required to implement this setup.

e COMPASS for Pressure Basic or Enhanced.
e PC with an available COM port.

Beamex MC5 Setup

To simplify remote communication, manually setup the Beamex MC5 to measure pressure in the target unit and
measurement mode. In this article kPa absolute is used for measurement. Change the MC5 display to include
pressure in the top window frame.

Connect the MC5 to a COM port of the computer. Setup the MC5 RS232 communication parameters: baud rate
38400, parity none, data bits 8, stop bits 1.

COMPASS Support Device Setup

Follow the steps below to create a Beamex MC5 Support Device. Alternatively, merge the Support Device
information from the Example database as described in the Summary section of this article.

1. Run COMPASS and select the [Setup][Support Device] menu choice. Create a new Support Device
by pressing the [New] button on the top of the toolbar.
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2. Enter the basic setup information for the Support Device. Check the <This device can be used as a
DUT> option so that the Support Device is available as both a DUT and a reference.

Support Device Editor

Recard Label |Beame:-: MCE _ D
T
Header l Calihratinn] Enmmunicatiom] Dutput] Set ] Enmment] é
Support Device Tupe | Advanced Device {31 Dutput} ~|
Record Type |F'rofi|e Ll
t anufacturer {Beame:-: LI dh
Model [MC5 = Lo
Serial Mumber |
Identification | %
Cugtomner 1D | S
v Thiz device can be used az a DUT. .@

3. No specific settings are required on the [Calibration] tab. This tab is provided to maintain calibration
information or to associate a specific test with the DUT.

4. Select <RS232> as the <Data Acquisition Type> on the [Communications] tab. Click [Ports] to
select the appropriate RS232 port and settings. The default setting is “38400,N,8,1” for Beamex MC5.
Choose “None” for <Handshaking>, check <Binary Command Set> since MC5 uses byte messages,
and use “8” as <Command Timeout(s)>. The fields <Command Terminator> and <Response
Terminator> must be empty. Most instruments that use binary communication do not have a specific
character termination method.

Support Device Editor

Fecord Label |B eamex MCS

IlI
&

X
i

Header | Calibration ] Dutput] Set ] Eumment]

Common read and set interface. v

Data Acquizition Type |RS5232 vi

R5232 F'Ulli b Farts
RS232 Settings R
Handshaking | b ope ,i

Ed
Binary Command Set [ %
Cormmand Timeout]s) ,3—
Cammand Terminator ’ﬁ ,@
Response Teminatar I—LI ’

Cloze

Interface
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5. Onthe [Output] tab, press the [Edit Output] button to edit the default device output. A default output is
always created for new devices.

6. Select the [Raw Output] selections defined in the figure below. Enter the appropriate range and
resolution information. The unit of measure selection must correspond to the unit of measure defined
on the front panel of the MC5. Note that this device is defined as a profile so the actual range
information can be changed while initializing a test. Select “RS232” as <Output Source> and “Same”
as <Raw Output to Final Output Relationship>.

Raw Output l Final Dutput] Tolerance]
Required Raw Outputs to determine Final Output |4 =

Output Type |F'ressure j |kF'a L]
Qutput Source [Rsogy |
bl irirniLarn |U_|j|j|:|
Maimurn {2070, 000
R esolution |D.EIEI1 _vJ

Faws Output ta Final Dutput B elationship -
|5ame {Raw Output = Final Dutput} LI

i@l K. Cancel |

7. Since <Same> is selected as the output relationship, many of the selections on the [Final Output] tab
are disabled. Use “General Pressure” as <Final Output>, so that this device can be used as either
DUT or reference.

Quiput Relationship

Raw Dutput

Label |Pressure

Output Type | Prezsur

Final Output | General Pressure

Pressure Measurement kMode |,£'.,t.3|:||ute
Uit |- -

hinirnLim | 0

Ll Led Led e

b awimurn | 20770 000

Hesalutianl i

Ll

=
-~

LCancel ‘

( )l

\g

8. Use the [Tolerance] tab to define the DUT tolerance. Press [OK] to return to the Support Device
Editor.
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9. Click [Edit Commands] to get to [Output Command Editor]. Create the first “Read” command
“‘BYTE:=128". “BYTE:=" is used to send discrete data bytes in COMPASS. The byte value in the
command should be a decimal number not Hex. Hex 0x80 is 128 in decimal. This stands for “STX —
request to send” in the MC5 communications protocol. This command is used to establish the
connection before the pressure measurement command is sent. Uncheck <Read Response> and
<Process Response> since this command does not reply. Do not use “Initialize” as the <Command
Type>. STX must be sent prior to each pressure measurement command. An initialize command is
sent only once at the beginning of the test. Save the command by pressing the [Save] option.

%% Qutput Command Editor:Pressure

Commatids ; - D
Fiead 1)BY TE:= 128 Globel Settings |

Read *2BYTE:=0033014000 Y
Command Type |Head ﬂ
Command Mumber |1 hd
Cammand |EYTE:= 128 ﬂ

Delay After Command [s] |0

Read Response [
Process Response [ .}{.
b anipulate R esponze | J

10. Press the [New] icon to create the second “Read” command “BYTE:=0033 0140000 130 131 102".
The command is “0x00 0x00 0x21 0x00 OxOE 0x00 0x00 0x00 0x00 0x82 0x83 0x66” in Hex. In the
MC5 communications protocol, the message (or COMPASS command) consists of a message frame,
“Ox00 0x00 0x21 0x00 OxOE 0x00 0x00 0x00 0x00” and end of transmission: “Ox82 0x83 0x66”. 0x21 is
the ID of the message, which is “MSG_READING”. OxOE, or decimal 14, is the byte size of the
response expected. The message ends with 0x82 (DLE — data link enabled), 0x83 (ETX — End of
transmission) and the BCC check-sum byte, which is 0x66 in this message. The MC5 communication
protocol uses Cyclic Redundancy Check algorithm to calculate the check-sum BCC byte.

Check <Read Response> since this command has a response, and also check <Process Response>
since the response of this command is used as the output value of this support device. The response of
this command contains a 14 byte message and end of communication bytes (DLE, ETX and BCC).

Bytes 2 to 5 of the response are the pressure reading in IEEE754 single precision floating point format.
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11.

&% Qutput Command Editor:Pressure

— Commands ] 5
Command | Global Settings ]

Command Type IHead :_] :

Command Mumber |2 v]

Command [BYTE:=003301400001301 ~]

Delay After Command () |0

Read Response [W

Pracess Fesponse [X
Manipulate Fezponze | _:_J

_Declaration
—|BeamexReply
DHIR eadyk otR eady
Getking 3682 eply
GetwestE] 00T erperature
tensorPCS 400Flker
FParseScanListRead
[&dd/E dit Macra]

A ReplyParser Macro is required to convert from the IEEE754 floating point format to a number
accessible by COMPASS. Select [Add/Edit Macro] from the <Manipulate Response> list to activate
the <COMPASS Macro Editor>. The list contains the complete list of ReplyParser Macros in the active
COMPASS database.

Create a new ReplyParser Macro using the COMPASS Macro Editor. Copy the contents of the
BeamexReply ReplyParser Macro and paste the text into the macro editor overwriting the default
macro text in the newly created macro. Press the [Save] button to save the macro after the edits are
complete. Close the macro editor to return to the Output Command Editor. Many of the support
functions in this macro are reusable and can copied to the GlobalCode section. This would allow other
macros to perform IEEE754 manipulation.
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¥ COMPASS Macro Editor

Edit  Settings
JTEEv % e
&l Cade 1 Title
w21 DataFile JBeameHHepIy
#-- 1 GetCommand
w7 GlobalCode 764 'to the calculated value.. =
#-£3 Interface 765 f :
#-- 3 Relationship P66 'For example: ReplyParser37859 = val(mid(rawReply,5);
=1 ReplyParzer AL o o e
gtDeclaration 768 Function BeamexReply(Reply, ParamID, cRange)
21 DHIReadyMotReady :’?(9) .
£ Getking3582R eply default
£ Gefwest5100T emperature 771 BeamexReply = gINVALID
£ MensorPCS400Fler i
23 ParseScanListRead T3 'reply message should contedin "00 00 2@ 00 00 00 00 Of
%1 ReportField 774 templ = ChrB ("£HOO") & ChrB("&HOO") & ChrB("&HZ1") &
#-00 Test 775 pos = In#trB(reply, templ)
776
717 If pos <> 0 Then
13 'reply in Hex
79 1b = lenb(reply)
T80 redim hData(lkb-1)
781
782 For 1 = 0 To UBound (hData)
783 bData (i) = CByte(AscB (MidB (reply, 1 + 1, 1))}
784 "temp = temp & Hex(bData(i)) & " "
785 next
186 "oOOMPASS. UpdateFrrorlog catr{temp), "Reply"
Te87
788 "flost walue: pressure
789 ReDim hPrs(3)
790 ReDim bTemp (UBound (bData) - (pos - 1 + 3) - 3)
791
792 'get rid of dupliceted conmtrol characters
793 “temp=""
794 For 1 = pos - 1 + 9 To UBound(hData) - 3
795 M =TI (hmogs 1 #9553 3
:SHH. i g Pl g

BeamexReply ReplyParser Macro

Rk S o S R S R R R S R R Sk S R S o

This Function nmust return the fully formatted response
of a device. The output is used as the Raw out put
in the relationship determ nation of the Final Cutput.

Repl y : Raw unmani pul at ed response of a devi ce.
ParamiD :Paraneter ID of the device

Updated By: TW Last Updated: August 20, 2007 Page 6 Article ID: APN8827




DHI COMPASS for Pressure
DH Instruments

®

A Fluke Company Application Note APN8827

' cRange :Range cl ass that the output applies to.

"'The value is returned by setting the function nane =
"to the cal cul ated val ue. .

' For exanpl e: Repl yParser37859 = val (md(rawRreply,5))

L S O O S S O S S O O S

Functi on BeanmexRepl y(Reply, Param D, cRange)

" defaul t
BeanexReply = gl NVALI D

‘reply contains "0x00 0x00 0x21 0x00 0x00 Ox00 O0x00 Ox00 OxOE" at the begi nning
tenpl = ChrB("&H00") & ChrB("&H00") & ChrB("&H21") & ChrB("&H00") & ChrB("&H00")
templ = tenpl & ChrB("&H00") & ChrB("&HO0") & ChrB("&H00") & ChrB("&HOE")

pos = InStrB(reply, tenpl)

If pos <> 0 Then
"reply in Hex
Ib = lenb(reply)
redi m bDat a(l b-1)

For i = 0 To UBound(bDat a)
bData(i) = CByte(AscB(M dB(reply, i + 1, 1)))
"tenp = tenp & Hex(bData(i)) & " "

Next

' CCOWPASS. Updat eErrorl og cstr(tenp), "Reply"

'float value: pressure
ReDi m bPr s( 3)
ReDi m bTenp( UBound(bData) - (pos - 1 + 9) - 3)

"get rid of duplicated control characters
'tenp=""
For i = pos - 1 + 9 To UBound(bData) - 3
m=1i - (pos - 1 +9) - j
bTenp(nm) = bData(i)
‘tenmp = tenp & " " & Hex(bTenp(m)

If bTemp(m = 128 O bTenp(m = 129 or bTenp(nm) = 130 O bTenp(m = 131 then
j=i+1
i =i +1

End If

Next
' cCCOWPASS. Updat eErrorl og cstr(tenp), "No Control Char"

‘get first 4 bytes and switch position to get the byte array

bPrs(0) = bTenp(3)
bPrs(1) = bTenp(2)
bPrs(2) = bTenp(1)
bPrs(3) = bTenp(0)
' cCCOWPASS. Updat eErrorl og Hex(bPrs(0)) & " " & Hex(bPrs(1l)) & " " & Hex(bPrs(2)) &

& Hex(bPrs(3)), "Float"

BeanexReply = | EEE754_Fl oat (bPrs)

' cCCOWPASS. Updat eErrorl og cstr(BeanexReply), "Pressure"
End I f

End Function
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RNy
' Passed byte array of ASCI| values formatted with the | EEE754 Fl oati ng
"Point format, return a single precision nunber

"bData nust be a byte array as MSB - LSB formatted in single

'The | EEE single precision floating point standard representation
‘"requires a 32 bit word, which may be represented as nunbered from
'O to 31, left toright. The first bit is the sign bit, S, the next
"eight bits are the exponent bits, '"E, and the final 23 bits are
"the fraction 'F :

S EEEEEEEE FFFFFFFFFFFFFFFFFFFFFFF
01 8 9 31

' The value V represented by the word nay be determ ned as foll ows:

"If E=255 and F is nonzero, then V=NaN ("Not a nunber")

"If E=255 and F is zero and Sis 1, then V=-Infinity

"If E=255 and F is zero and Sis 0, then V=Infinity

"I f O<E<255 then V=(-1)**S * 2 ** (E-127) * (1.F) where "1.F" is intended to
represent the binary nunber created by prefixing Fwith an inplicit
| eading 1 and a binary point.

"If E=0 and F is nonzero, then V=(-1)**S * 2 ** (-126) * (0.F) These are

"unnor mal i zed" val ues.

'"If E=0 and Fis zero and Sis 1, then V=-0

'"If E=0 and F is zero and S is 0, then V=0

Functi on | EEE754_Fl oat ( bDat a)

On Error Resunme Next

i f UBound(bData) = 3 then
' Must be Single
ReDi m Al | Byt es(31)
ReDi m bool Dat ( 7)

inc =0
For i =0 To 3

Nunber ToBool Array bData(i), bool Dat

For j =0 To 7
Al | Bytes(inc) = bool Dat (j)
inc =inc + 1
Next
Next

'sign

If AllBytes(0) = 1 then
S=-1

El se
S=1

End | f

E

Cal cNunmber (1, 8, All Bytes, Fal se)

-
1

Cal cNunber (9, 31, AllBytes, True)

b = 127 'Single Float BlIAS
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el se
"This is Garbage
| EEE754 Fl oat = gl NVALI D

Exit Function
end if

If E=0 And F = 0 Then
rtv = 0

Elself E = 255 And F <> 0 Then
rtv = gl NVALI D

Elself E =255 And F =0 And S = -1 Then
"NEGATI VE infinity
"rtv = -999999999
rtv = gl NVALI D

El self E =255 And F = 0 And S
"Positive infinity
‘rtv = 999999999
rtv = gl NVALI D

1 Then

Elself E > 0 And E < 255 Then
rtv =S* 272 (E-b) * (1 +F

Elself E=0 And F <> 0 Then
rtv =S=* 272 (b+1) *F

End |f

| EEE754 Float = rtv

End Function

SILLLLLLELL iy
' Passed an integer, return a bool ean array contai ning
"the TRUE fal se States of the individual bits in the
"value. The order is MSB to LSB

"inVal : Nunber 0 - 255
‘"Bool Data : array 0 to 7 277 -- 270
CIELEEEEEEEEE i rrrrry

Sub Nunber ToBool Array(i nval , bool Dat)
max = 7

For i = 0 To max
If (inval And 2 ~ i) <> 0 Then

bool Dat (max - i) 1
El se
bool Dat (max - i) =0
End If
Next
End Sub
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NN NNy
'Bassed an array of bytes bool ean val ues representing bytes from MSB to

"LSB. Start at the bStart position and stop at the bStop Position

"and determ ne the value by a bitwi se operation. It is assuned that

"bStop > bStart

"When FRACTION is true conmpute the value bitw se fractional val ue

"still MSB-LSB but... 1/271, 1/272, 1/2"3 ect...

NNy
Function Cal cNunber (bStart, bStop, bool Array, FRACTION )

If bStop = 0 And bStart = 0 Then
rtv = gl NVALI D

El sel f FRACTI ON = Fal se Then
"Assunme B stop is the LSB
ID = bStop - bStart
For i = bStart To bStop
I f bool Array(i) Then
rtv =rtv O 2 ~ ID
End | f
ID=1ID- 1
Next

Else 'If bStop < bStart Then

"Assunme B stop is the LSB in fraction terns..
ID=1
For i = bStart To bStop

I f bool Array(i) Then

rtv =rtv + 1/ (2 ~ 1D)

End | f

ID=ID+ 1
Next

End |f
Cal cNunber = rtv

End Function
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12. Select the macro created in the previous step. It is labeled BeamexReply.
&% Qutput Command Editor:Pressure @

Commands

Command 1 Global Settings ]

Command Type | Read _vJ

Command [BYTE:=003301400001301 =]

Drelay After Command [2] |0

Read Responze [W
Frocess Response X

Command Mumber |2 - E
KD
=

Manipulate Fesponse |EEEIR=R R

oK |

13. There are no other unique selections required for this device. Press [Save] to activate all edits.

14. Run the support device as a DUT or a pressure reference.
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