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Introduction AquaResp

Respirometry
Thissection seeks to describe, in short, some of the ways of doing respirometry on aquatic animals, with
both advantages and disadvantages of the methods.

Respirometry of aquatic animals has been done in different ways in thetpastnain ways are closed
respirometry and flow through respirometry.

Closed respirometry, is placing the animal in a closed tank and the measuring the O2 consumption,
however this will cause CO2 to build up in the chamber as the animal respires. The change in both water
pO2andwa SNJ LY huw GKIFG A& y20 aNBaSaé YAIKEG adaydzZ FdS
therefore the measured O2 consumption is not correct.

The flow through respirometry is trying to counteract the problems with closed respirometry by inducing a
flow in the chamber and then measuring the out flowing O2 level. This will solve the problem with building
up of CO2, however a problem arises when measuring in the continually flowing water. When the new
water enters the tank, it does not push the old wataut, it mixes with it. Therefore an effect called

washout occurs, basically it means that the inflow of water should be several times the volume of the
respirometer before you can assume that the chamber water has the same pO2 as the inflow water.

The inermittent (or stop) flow respirometry combines the 2 methods, so that measuring occurs in a
recirculated but closed tank, and after measuring the tank is flush to ensure that gas levels in the tank is the
same as the inflow watet.

The problem with thisnethod is that more equipment is needed, and that the setup is more complex than
the 2 other methods. Previous commercial setups for intermittent flow respirometry have been quite
expensive and/or the methods used for calculating certain treats have resi beailable or customizable.

This project is trying to make up with this by developing free software where the source code is freely
available for everyone to edit. Further the documentation will include algorithms used and how to edit the
software. The aftware should be able to handle intermittent flow respirometry experiments using cheaper
equipment for the physical setup.

Out of this project came AquaResp; as said the software has been developed with the intentions that all
users can edit whatever tlyewant in the code, and thus adapt the software for their individual need. The
setup and use described in this manual will primarily be for respirometry within aquatic sciences. But with
few adaptations of the code, the software will be able to managetaslys reading 4 analog ports and

writing to 2 digital ports using the MCC USBS8LS (USD $129). The software is made in VBA 2003/2007
(Visual Basic for Applications).

First of all since | find this programming language easy to begin with, and therefd&iagnit easier for

persons with scant programming experience to adapt the software for their specific needs. Secondly, MCC
has included VB (Visual Basic) in their Universal Library for their aioadtigital converters (ADCSs).

The software runs from a G\(Graphic User Interface), from where all settings can be changed and

Y GSTFFSyasSy Somwerkryin respi®yieiryof aquatic breathers: how to avoid and correct foé.thésh
physiology and biochemistry. 1989



controlled.The manual is divided in ®main parts, one describing the hardware and how to assemble it.
Second parts describing software, whicli*part software you need as well & installation, use and
editing ofAquaResp.



Hardware manual

Equipment list

1. PCc see software below
2. A/D Converter (MCC USB RIVID) 1208LS
a. Convertedcapacitor 680nkVishay 680nF (MKT 18#B8//065)
b. Unconvertednothing
3. Relay box with 2 relays
a. 2xresistors 22kOhm/10W
b. 2xvaristors 14kOhm
c. 2xelectronic relays (Crydom AC relay, MP240D3
4. Wires
5. Measurement device with analog output or COM port output

H1. Connection of the ADC

If flush/recirculation controthrough AquaRess wanted a relay (see next part) needs to be connected to
two of the digital portsPort AO and BO is recommended for ease ofinséBA(see the pin diagram for
connection referencef-urther yas can add up to 4 analog ports thatjuaResgan read; again see the

pin diagram for reference.

Port Pin # Port Pin #
Analog Digital

1 1,2 GND 29
2 45 A0 21
3 6,7 BO 32
4 10,1

The pin diagram is taken from th@CCmanual, but in this manual an overview of the connector numbers
to use is also included.
Lastly the USBonnector from theMCCto the PC needs to be connected to both the PCGQLCDAQ



S50, 218 Jes
Port B7 39 Q
Port B6 38 % Q |18 TRIG_IN
PortBS 37 | ® Q |17 GND
Port B4 35 Q g :ﬁ ?ﬁlﬁa
Porl B3 ,
Port B2 34 g ® [14 D/IAOUT 1
= ® [13 D/AOUT O
| PotB0 32 | ® ®) 12_GND
3T 1 o 11 CH3 INLO 4
& © |10 CH3 IN HI
GND ®
O AT 20 | o & |8 CH2ZINLO 5
Pot A6 27 g ® |7 CH2 INHI
Port A5 26 16 GND
PotAd 25| © 5 CH1INLD 6
PortA3 24 | © Q |4 CH1INHI
PotA2 23| © 3_GND
_I S O 2 CHOINLO -
3 | PortAD 21 1 CHO IN HI
o ./

—7J

USE connector to PC

Figurel: Pin diagramMCCUSB1208LS1: Digital port B, 2: Digital GND, 3: Digital port A, 4: analog port 4, 5: analog port 3,
6:analog port 2, 7:analog port 1

Comment:l have tested both @onvertedandunconvertedMCC1208LShow to convert the 1208LS were
provided to us by Unisense. The cersion consists of a capacitor and a connectioniamiisusedto

avoid any electronic interference coming into the 1208LS from the power supply. Problemgraaiceisly
beenreportedto occurwhere the 1208LS has been interrupted when contacts in ttieity has been

turned on.

I have not experienced this problem, nor have | found any difference when operating the 2 different ADCs
The capacitor used were a Vishay 680nF (MKT-4887065).

H2. Relay assembly

If wanted, a relay can be controlled via AquaRekjchgives the opportunity to control flush time, waiting
time and measuring rfecirculationtime in your experiment. This yields an advantage over the analog
timers in that the three before mentioned pexds can be controlled to a higher degr@ée below diagram
visualizes one relay, twelays are needed for intermittent flow respirometry; one famtrolling pumps in
flush period andne forthe pumps in the recirculation period.

For developing AquaRp a relay box with 2 relays were us&ge Section AG3 for more details.

The first resistor is mounteith order toreducethe leak current in the relay when the relay is.dtiie
voltage dependent resistor is mounted to take the voltage spikes that reeyravhen a inductive



resistance is mounted at the outpuhductive resistanceleing relays, magnetivalves and motors.
All pictures and images are appended in the end of this manual, also pictures of the assembly of the relay

Control from AguaRespon PC

MMC
LUSB -208ls
GMND ‘ PortAcrB
|
P
{ (g “-I N o
Vo207 ) 220V
A N
T 22k S 10w VDR 14k

Figure2: Diagram of one relay

H3. Setup measurement equipment

AquaResp can handle 4 analog inputs, so you have the opportunity to connect up to 4 different instruments
giving an analog outpu€Connection of the analog output channels should be done as described in

G/ 2yySOilAz2y 2F GKS !5/ ¢ 1020S (GKA& aSOGA2whére ¢ KS Y
the measurements are wanteth figure 3 an example of a setup for intermittdtaw through

respirometry is shownThe PC is connected to the Presense Fibox siddgeris neededor it to measure.

| have tested the setup using a PreseR#izox Oz2optode.

% EinerLarsen. Engineer, that made the relay boxes at University if Aarhus.
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Figure3: An experimental setup. The box called Presense could be ANY measuring equipment giving analog output.

H4. PC requirements

Hardware
MS Office 2003 MS Office 2007 AquaResp
min min Recommends
Processor 233 MHz 500 MHz 1.5GHz
RAM 128 Mb 256 Mb > 1Gb

AquaResp has been developed and tested on several different comptitessmallestPC being with

512MB RAMhowever startup and running AquaResp is smoother when RAM is abov@8aGBy

relatively new PC that runs MS Office 2003 or 2007 smoothly sthawiel no problem running AquaResp.

Software

Software

MS Office 2003 or newer

Macro Security DISABLED (See section AG2)

Any driver for measurement equipment

Universal Library from MCC (CBW32.dll)

InstaCal from MCC

LT &82dz2QNB yz2i
case contact your hardware dealer for more information. If you will be using AquaResp fep@OM

dzaiAy3a GKS

al |l ! {.

02NJ tabby

MHNY [ { Z



reading the MCC 1208LS is not required, but thenunhftontrol is provided either.

Software manual

QuickStart

The 2 follwing sections, S1 and S2, will describe the elementary use and setup of experirAgonaEResp
Further details of use and editidgquaRespvill be given in sections S3 and forth

S1. Installation and setup of AquaResp
The downloaded package will consiseafompressed folder

1. Extract the compressed folder to anywhere of your likiigu can freely move the folder to any other
desired address afterwards, as long as you move theesfdlder. AquaResp.xIs will be placed in this
folder, this is the file you need to open to run AquaResp.

2.0pen MS Excel, and disable Macro Security. This is a very important séepiad®espuns macros. If
the Macro Security is on, then the code waitit able to run. $ee section AG2

3. Make sure that any other needed software is instaldedl setup. For examplastaCalfor the MCCA/D
ConverterandUniversal Libranfrom MCC If you are using the PreSense oxygen optodde sure that
you have the control software for thastalledtoo.

4. OpenAquaRespxIsm andf it is the first time using AquaReppess the buttord L Y A G C2 N | (a4 ¢ @ |
pressa { G | NJiandmyp to the INIT tab, this will be filledtivsome standard setting€heck that these

are correct for your setup, or change them to the correct values and press/AavaReswill save your
aSHGAYyJEaReSR S G KDY T aAySaRdsgolder.y (G KS

S2. Use of AquaResp z starting an experiment

When the instruments are correctly set up (see the previous sections), you can starAgsiagesiior
experimental uself you encounter any errors go to secti@b. Errorsandcheck if you can find a solution
for your problenthere.

1. Make sure that the measuring device is running and sending an analog signal to the relevant port(s).

If using PreSense as this manual does

Start PresenseSoftwaréind the device using the correct Cabrt, specify the output for the analog

channels and start measurement. Now as long as the Presense software runs, data will be available through
the analog channels/ports

2.0penAquaRespEf &Y | YR LINB&a .Prsbously irdettidry/Sl.d thaihhrtare Settings
GSNBE AYAGALFIE AT SRI y2¢ e2dz dza$S (GKS aCAakK LyAaAdGe G o
use.



3hy GKS GFo G9ELISNAYSYy(é Lizi Ay |y 2Lppeyr GKASEDI
used to distinguish data files from each other. Fill in thetflwgit and measurement periodis seconds

4.Presstheyreenbuttond { G F NI aSF &dzNBYSydGé G2 adGF NI GKS SELISNS
2LISY 6 A ( KReSpikoin&ry HAA®_yyyy @hhmm(_OptionalAppendedText)®ls ¢ KA & A a dza S
controlling the data analysis and live plotting of data. This file will at maximum contain 20 times the length

of the data window (stddata window:15mins i.e. 15min*60s*20= 180@&tapoints). All recorded data

will be available in the tdile of the same name as the Kite. AquaRespnly records data in the

measurement period.

5.To end theexperiment pressheredbuttond 9 Y R a S| & AghidResi siop recordingafter the
current loop period specified in (i.e. loop period = flush period + wait period + measuring period). All
recorded data will be available in the ite named:
oRespirometry_ddmm_yyyRortiID#hhmm(_OptionalAppendedText) xt

Settings forthe currefB E LIS NRA YSYy (i 6 A f f RespSettiagp @ERE A Y (G KS FAE S «a

In Detall

S3. AquaResp description
This chapter will describe the Graphic User Interfiged1)of AquaResp and each function hereof.

At startup AquaResp will show a normal MS Excel workbook. Wikktee several sheets containing
information that might be usful when developing AquaResppugh not necessarily needed when running
AquaResp . The one shown in figure 4 is the sheet catiedResp Control



3 Welcome to
' AquaResp
3 Version BETA

Respirometry control software developed in cooperation between
Marine Biological Laboratory (University of Copenhagen) and DTU-Agua (Technical University of Denmark)

Start GUI ‘

Specific corespondance, error reporting and version control through:
B.Sc.Eng.

Morten Bo Svendsen

Mortenbosvendsen@agmail.com

S|w|oo|~||m|&|wra| || T

In case of errors please provide a description of the error plus when and how the error occured. And if possible
attach screenshots.
- The more information, the easier to comrect

CopyRights
Initialize formats ‘

Figure4: StartingAquaResp

B|eh|~I|ch|th| = ||k | =

Box 1shows the welcome text of AquaResp as well as the version number. This will be important in the
future when several editions of AquaResp will exBstx 2contains the button to start the code that will
open the AquaResp user interfad@ox3 shows the buttorinitialize formats, pressing this will add 2 new
scatter plottemplates to your MS Excel. These are used in AquaResp.

Having pressed the Start GUI button, the below window (figure 5) will appear. This is page 1 of the graphic
user inteface From this page you will when regdyart and stop measuringpox 2, and close the GUI as

well, box 8. Further pressing Save and close will also save all the current settings in Aguaesshows

the ribbon where you can choose between the pages of the GUI, these being;

Experiment
Plots

Fish Init
Instrument Init
Help

o wN e



Decription of these follows this.

AquaResp v. L0 1
| Experiment |E|o1s | Fish it | mstrumentinit | Hep | |
!

— pO2 Plot

— Experiment Settings

[V Flush control onjoff

Flush time, s Wait time, s Measure t, s
— Append text to filename —‘

_EKE:r:L:r;ent Setings T Flot Width min f-Axis s e |E|
I 15 I I
Measure 11,3815255654
352 L
—RM2 Manx
2,23243446075 | | | [12,9572742773
765E-02 036
— LinReg — Average
12,2270304058

93

Saveand dose | & |

Figure5: GUI Page 1

Inbox 3you find the controls of the flush, wait and recirculating/measurement periods. Plus the option of
whether to have AquaResp control flushing or ridlish controtequires the MCC USB (or PMD) 1208LS
(With InstaCal and Universal Library installddie textbox Append text to filenamewill append its value to
the datafiles filenameBox5 & 6 shows plots of 5: pO2, 6: R*2 in the measurement period, other plots will
0S @At ot S Ibox4yal GrScorroltie XIang ¥ axis df the pO2 ploext tobox 7 you

will find key figures for the recent data.

Page 2 (figure 6) shows 3 pldBax 1: MO2 vs Period/Timéyox 2: R2 vs. period andox 3: MO2 vs
average pO2



Experiment Plots | Fish init | Instrument init | Help |

—

3]

1

Figure6: Page 2



AgquaResp v. 1.0 ﬂ

Fyneriment | Plots__Fish init ]Tnstrumentinit] Help ]

Fish Density, ka/L
Recalculaty 2 ‘

1

Respirometer settings

Mumber of resp Volume respirometer 1, L Velume respirometer 2, L
K IE withFish1 2L 3 withFish2 1L
02 Solubility [mg/L*mmHg] 3
9,1
Fish #1 (corresponds to respirometer 1)
Species
| Gadus Morhua
Bodymass, kg

| 1

Fish #2 (corresponds to respirometer 2)

Species

| Salmo trutta

Bodymass, kg

| 2

Figure7: Page 3

In figure 7 page 3 of AquaResp is shown. On this page information regarding the respirometers and
experimental objectgan be enteredBox1contains the Fish density, having in mind that everything should

be editable the density of the fish can beamnged tooBox 4& 5 contains data on the fish/animals that you

wish to experiment on, their bodymass and species. Species is only used in the data file, but the bodymass
is used for calculating the volume of the respirometers and for calculating M@2xIBthe are

information on the respirometers, theirolume without animashould be put in, and then when pressing

GwS Ol t Ozt 2thé ®iEimelofithe respirometer with animial calculated and shown right of the
textboxes. The formula used for calculating the remaining volume, Vrem, of the respirometer is:

o 6 — (1.0)

Where Vr is the empty volume of the respirometer, mf is the bodymass of your experimental object (i.e.
the value in the bodymass inputbox)dn is the density of your experimental object.

Page 4 is shown at figure e save settingdutton, box 1, saves ALL input controls in AquaResp i.e. on all
input options on page 1,3 and %o choose between Analog input or COM input refebaa 2 analog
input requires the MCC USB (or PMD) 1208LS (With InstaCal and Universal Library installeBptto run



COM inputonly a COM port number between 1 toldbx 5 can be usedAnd for the current version of
AquaRep only one COM port can be read atime. Parsing of the string from the COM port is only
applicable to data from a Presense box.

Analog input settingyox 3 are required if the Analog option box 2is checked. The boardnumber is the
same as the one specified in InstaCal. Gain shoultiddedame as for your measuring device. Beneath those
two options you can choose how many and which analog ports that should be activated, and further if you
want the data analysis to run on the ports. Data analysis is only applicable to input ofut#tieatin v.1.0

2F lljdzZr wSaLlE Fye 20KSNJ AyLlzi akKzdzZ R KIF@S adzy OKSO]

create a new data analysis module to AquaResp, and by having these options it should be easier in future
versions to decide what analysigpg/you wishThe textboxehave been madeo that the input can be
speciedf wanted, the text in the box will be the header of the raw data in the data file.

AquaResp v. 1.0 X |

Experiment ] Plots ] Eishinit ~Instrument init ]ﬂelp ]

Save Settings ‘
Data in

MMC Settings Analog

Board # GAIM Digital ports {out)
| ) | -2V j PaortA Test Flush |

Active ports (in)

¥ Port 1 02 sat @ 20C [V Data analysis 02
¥ Port2 | Temp [ Data analysis 02 (" Redroulate Both off |
W Port3 | M2 [V Data analysis 02
¥ Portg | ID [ Data analysis 02

" COM-port

(¢ Flush Test Redirc |

MMC Settings COM port - optional

COM port

P 5

Figure8: Page 4

To test your connection the flush/recirculation control usex 4 (Flush control requires the MCC USB (or
PMD) 1208LS (With InstaCal and Universal Library installed) to run). You can specify in what period digital
port A should be turned on, and by usirdgetbuttons you can cheékyour physical setup is working.



S4. Data analysis
Data analysis in version 1.0 of AquaResp is not overwhelming, besides average, minimum and maximum
(those 3 are not explained) algorithms, there are 4 more calculations.

1. Volume of respirometers
2. Coefficient of determination, R
3. Alinear regression
4. MO2
S4.1

Volume of respirometers formula is describi@ section S3, but is given again herae remaining volume,
Vrem, of the respirometer is:
) . a
W W

Where Vr is the empty volume of the respirometer, mf is the bodymass of your experimental object (i.e.
the value in the bodymass inputbox) ands the density of your experimental object.

S42
The Coefficient of determination describes how well the dégaa linear regression i.e. how likely the data
is to be linear. MS Excel calculates this by the function RSQ(x,y) and the formula used is

Bo of @ &
Bo o Bo o

Where x and y are the input arguments, the above formula is for r, coefficietgtefmination is f.That is

the value calculated by the used function in MS Ekcel

S4.3

The linear regression in AquaResp is actually just a calculation of the slope, a, of the data.

This is called by the function Slope(y,x) in excel.
S4.4

MO2is calculated by the formula given

Where Vrem is the remaining volume of the respiromelzis the oxygen solubility in water, t is time and

mf is the mass of thanimal. a is the slope calculated$4.3.

® MS Excel 2007 Help file on RSQ



S5. Errors
There are 2 errors that | have experienced when using AquaResp on a computer for a first time

Missing custom type error
One is the below box showing, when pressing Start measurements. This error occurs if the AquaResp plot

formatsare not initialized.

& |

Microsoft Visual Basic

Run-time error -2147467259 (30004005)":

Method 'ApplyCustomType' of object'_Chart' failed

Help

b

Solution: Exit the GUI, at the worksheet in AquaResp workbamk thenpress the button Initialize
formats.

Initialize formats ‘
[
by

Compile error
Thiserror is caused when using certain VBA functions, on some installations of MS Excel, | have not been

able to find any detailed description of why.

Microsoft Visual Basic ﬁ

l Compile error:
N

Can't find project or library

Hjezlp ‘

Solution: Press Alt+F11, this will open the Visual Basic Editor (VBE). Go to Tools > References



L ——
B vt e omavere 00

iG] FEile Edit View

E'Hl da =4 _El.‘l“]|q (M
Project - VBAProject

Insert Format Bun

Debug

[ » w @ E
I-:AII Librarie|

1%

Tools | Add-Ilns  Window Help

@ References...
ﬂclclitihal Controls...

I

2|

| L ! Ii Macros...
| VBAProject (AquaResp.xls) - Opticns...
= i ; | | Classes

| H @ Mlﬁilﬂ{i};ml Objects ® VBAProject Properties...
\ Ark3 (Ark1) w2 A_Run Digital Signature...
1 Ark4 (Downwards) B Abovedverage A ActiveCell
1 Sheetl (AquaResp Contral) 21 Action EE ActiveChart
] Sheet2 ﬂNlTShEEﬂ B Actions E& ActivePrinter

I | Sheets (List) 2 Addin 5 ActiveSheet

Sheet7 (References) 1@ addin PR Artiualind

Find theReference that has MISSING: to the left of the name. This is the one called Ref Edit Control.

References - VBAProject

Available References:

Visual Basic For Applications -
Microsoft Excel 12,0 Object Library l:l
OLE Automation
Microsoft Office 12,0 Object Library
Microsoft Forms 2.0 Object Librar
VBAProject
VBAProject
AccessibilityCpladmin 1.0 Type Library
Acrobat Access 3.0 Type Library
AcrolEHelper 1.0 Type Library
actions 1.0 Type Library
Active DS Type Library
ActiveComnort 3.1 Twne | ihrarw
m 3

il

Priority

|

~ IO R R

iy

Ok

Cancel

Browse. ..

Help

—MISSING: Ref Edit Control
Location:

Language: Standard

C:YProgram Files (x86) \WMicrosoft Office\Office 12\REFEDIT.DLL

Uncheck the reference and click OK. Run AquaResp Again.

References - VBAProject

Available References:

Visual Basic For Applications -
Microsoft Excel 12.0 Object Library 3
OLE Automation
Microsoft Office 12.0 Object Library
Microsoft Forms 2.0 Object Librar
B MissinG, Ref edt Conol
[IvBAProject
[1VBAProject
[] AccessibilityCplAdmin 1.0 Type Library
[ ] Acrobat Access 3.0 Type Library
[] AcroIEHelper 1.0 Type Library
[Jactions 1.0 Type Library
[] Active DS Type Library
[ ActiveComnort 3.1 Tvne | ibrary
1‘ I 3

4|

Priority

3|

¢ g

Cancel

Browse...

Help

~MISSING: Ref Edit Control
Location:

Language: Standard

C:\Program Files (x86)\Microsoft Office\Office 12\REFEDIT.DLL




EditingAquaResp

$6. Macros and functions
To edit AquaResp you have to find the source ostich will beavailable in the Visual Basic Editor

to gothere press Alt+F11 when in the AquaResp workbook.

. _
E Microsoft Visual Basic - AguaResp.uds - [GUID (Code

m File Edit View Insert Format Debug Bun  Tools Add-Ins  Window Help

AN =R RN SN R T R W AR R
Project - VBAProject x| ItGeneraI]
ERE=N] 2
II El% VBAProject (AguaResp.xls)
(-2 Microsoft Excel Objects Private Sub Fcontrol Click()
M| Forms If GUID.Fcontrol.Value = False Then
(23 Modul With GUID.Label3
EL\K? .Caption = " off!v
.BackColor = &HFF&
II End With

Figure9: Visual Basic Editor

In the folder Forms, the code for controlling the GUI is placed. Right click the nsexdtied GUID and
choose view code to see the controlling code. Otherwise click object and you will see how the GUI appears

when started.

-8 | sheet/ (Heterences) El=e
- L3 ThisWorkbook With G
El'@ Farms .Capti
b .BackC
- [Z3 Modul View Cod End With
= . . End If
=3 View Object Frd Sub

Figurel0: GUI Code

In the folder called modules, you will find all the code behhugiaRespEach module consists of one or

more Subs (macros) or functions (like the regular worksheet functions that you might know). One macro
maybe of varying length, but will normally be quite short as they only serve one purpose. The code is not
written in one long macro as some code bits often have to be repeated, and therefore it is easier to create

smaller macros and then call them when needed.



E Microsoft Visual Basic - AquaRespads - [A_Run {CPE_

[¢] File Edit View Inset Format Debug Run  Tool
EE-EH 4 | [
Project - VBAProject x| ’W
g 4 i |'THESE ARE
H Sheet? (References) -
48] ThisWorkbook Public Isk
25 Forms Public MLc
. E eun Public Cha
B3 Modules Puklic Txt
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Figurell: Modules

An example of a macro is the one called ShowOff in Modulg8r@-iL2), originally used for testing
RAFFSNEBY(G O2RS o0Aila RddINAy3I RSOSt2LIVSyix odzi y2g O
the code tells what each line doemd an example of the most used loop (FOR Loop) in AquaResp is

shown. In thé case the loop runs through each case of a, being an integer between 1Aasnthismacro

does not edit anything in any workbook, you can therefore feel safe running it to see what happens. Do this

by either pressing the play button in VBE when the auis inside the macrar go the AquaResp

workbook and press Alt+F8 and then find ShowOff on the list that appears

Feel free to edit this macro to see what happens.



Suk ShowOff ()
' Ju=st for show

Rea = 21 Mod 20

MagBox "Rest after division: "™ & Res

Dim AxeHead() ' dimension=s an array of zero length
CCC = "Chart™ 'defines a string (text)

For a = 1 To 5 'Starts FOR loop

'"looping a = 1,2,3,4,5

CCCZ2 = CCC & a " appends a to CCC string

EelDim AxeHead(a) "EeDim

m

nzions the array to a length

AxeHead(a) = a * 2 '"Place a in the array holds the wvalue 2Z*a
MzgBox CCC2 & " " & AxeHead(a) ' Show

Hext a ' nexXt a

End Sub

Figurel2: Sub

If you need any help on starting to edit oeate macros, | suggest that you go the webpage

www.exceklvba-easy.com

On this page you will find 2 tutorials (basics, programming) that will teach how to start making and editing
macros easilyAs thereare many more VBA Tutorials freely available onititernet, this is just one that |
found useful.The page will also tell you about the automatic macro recorder, but even though it might give
you some examples of what the ltbin VBA functions are called and how to use them, | suggest that you
only usetifor that. This will save you a lot of time in the beginning, but the code that is recorded is most

often only applicable to the specific place and task where it were recorded.

To record a macro go tdiewin the excel workbook and chooseacrosand then record macro

— —— —

& Vis Udvikler @ — = X Aa
Chve
% =
=
skift  |||Makroer|
ide vindue = -

J _:‘; Wis makroer
ij Indspil makro...

| ﬁ Anvend relative referencer

Figurel3: Record macro



S7. Developing AquaResp

The intention of AquaResp is that everybody should be able to change whatever they want in the source
code to custom make their software. However AquaResp witidm¢inually developed and updated with

new versions as bugs might appear, or when new functionalities is addedum / webpage will be

created where users of AquaResp can discuss the software and how to develop it further. Further the
forum will be a phce where users can ask for help in issues regarding customizing AquaResp. To begin with
version control of AquaResp will happen through Morten Bo Svendsen, but later it is imagined that

different versions might evolve in the forum.

The forum is not yetreated and therefore the address is not provided.

S8.Structure of AquaResp

Generally there are 2 parts of AquaResp code, the code that runs the GUI and then the code that runs the
measurements. In the GUI the code is given at each control in the GUlen@&ilulthe structure of the
measurement (analog) code are as follows, the macro is placed in the Analogin module.

mloops is Boolean (true/false) and are toggled when pressing the start and stop measurement buttons.

While mloops = true

Flush chamber (fish control)

For t =1 to tFlush
wait 1/sampling rate
Read analog ports
update data
update GUI

Next t

Recirculate chamber (flush control)

For t =1 to tWait
wait 1/sampling rate
Read analog ports
update data
update GUI

Next t

Fort =1 to tMeasure
wait 1/sampling rate
Read analog ports
Data analysis
Save data to datafile
update data
update GUI



Next t
Check and correct charts is necessary
Flush chamber

Loop



AppendedGuides

AGL1 Converting the MCC1208LS AD C
Mount a 680nF capacitor on slut C41, and connect the 2 dots at SG1.

//"
UNISENSE®

Monter en 680nF kondensator(27) pa A/D print (24) plads C41. Lod deto ger (SG1)
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AG2 Removing macro security
How to remove Macro Security MS Excel 2007

1.

Click the menu button

Startside Indseet Sidelayout Farmler Data Gennemse Vis

Office-k —
P ia 10 V= = = |%-| | Siombiyd tekst
o E] Klik her for at 3bne, gemme eller
S i E J ubskrive dokumentet samt se #EdeE = @ Flet og centre
ind |f andet, dukan gore med det.
Udkl Justering
-
i B
_1 ]
2
3 || @ TryKsEFITer bt fa mere hj=ip.
4 AquaResp
5 Version BETA
Respirometry control software developed in cooperation between
5} Marine Biological Laboratory (University of Copenhagen) and DTU-Aqua (Tech
7
8

Click Excel Properties

Seneste dokumenter
[ w 5
1 AquaResp =
J Abn 2 Arbejde = | ||| @
3 Respirometry 0726_2011_@1953 =
@ Konverter 4 MBLDK_Respirometry = ||
5 Respirometry 0726_2011_@1136 | —
B Respirometry 0726_2011_@1107 1
H T 7 Respirometry_0726_2011_@1015 =
= 8 Respirometry 0726_2011_@0958 =l
& Gemsom P | o pespirometry 07252011 @2339 =
Respirometry 0725_2011_@2212 =
@ Udskriv » Respirometry_0725_2011_@2159 I=1
Respirometry_0725_2011_@2015 =
@ Forbered » Respirometry 0725_2011_@1837 {=1 I Ur
RHTx =1
IE send » opgjorte 2002 =
opgjorte 1995 =
éE/ Udgiv » levende 1995 =
\_I" Luk
£ Exgel-indstilinger |[X afsiut Excel
b

7 B.Sc.Eng.



3. Click Security center and click the button settifmssecurity

Excel-indstillinger

P [ B i i i i

opuleEr @ Medvirker til at holde dine dokumenter og computeren sikre og i god stand.
Formler

Karrektur Besky iy = g

Microsoft beskytter dine personlige oplysninger. Se erklzeringerne om beskyttelse af personlige oplysninger for at fa

Gem
oplysninger om, hvordan Microsoft Office Excel hjeelper med at beskytte dine personlige oplysninger.
Avanceret . " . " .
Vis erkleeringen om beskyttelse af personlige oplysninger for Microsoft Office Excel
Tilpas Microsoft Office Online - Erklzering om bes else af personlige oplysninger

Program til forbedring af bruger 1

Tilf@jelsesprogrammer

[ == B
. —

Sikkerhed og mere

Ressourcer Fé flere oplysninger om beskyttelse af dine oplysninger og sikkerhed fra Microsoft Office Online.

Microsoft-databehandling, der er tillid til

Microsoft Office Excel - Sikkerhedscenter

Sikkerhedscenter indeholder indstillinger for sikkerhed og beskyttelse af

personlige oplysninger. Disse indstillinger er med til opretholde sikkerheden pa Indstillinger for Sikkerhedsgenter...
computeren, Vi anbefaler, at du ikke zndrer disse indstillinger, -

z VRPN

4. Choose Macro settings. Click optiordz(i G 2y a&! OG A @+ (S Hutforh on®)IClcKNR2 & ¢ 6 |
2RSt

G¢NHzad GKS +.! tNR2SOl Y ¢ YR LINBaa hy

Udgivere, der er tillid ti
givere, gerertiia Indstillinger for makro

Placeringer, der er tillid til . } . } .
Makroer i dokumenter, der ikke er pa en placering, der er tillid til:

Tilfgjelsesprogrammer () Deaktiver alle makroer uden meddelelse

Deaktiver alle makroer med meddelelse

Deaktiver alle makroer bortset fra digitalt signerede makroer

Aktiver alle makroer [anbefales ikke, da potentielt farlig kode kan kares)

ActiveX-indstillinger

[ -~ |
| for |

Meddelelseslinje Indstillinger for udviklermakro

Eksternt indhold
sterntindho Hav tillid til VBA-projektobjektmodellen

Indstillinger for beskyttelse

5. You are now ready to run macros



AG3. Relay
Diagram of one relay as figure 2

Controlfrom AguaResp on PC

MMC
USB-208ls

GND PortAorB

I ’
N\ 220V

22k0 f 10W VDR 14k0) T

The diagram shows the schematic setup of the reldys section shows how it is assembled and how it is
connected to the experimental setup. The below figure shows the elements if the circuit didgpart+2

indicates the relaybox lindicates the outpt andbox 2the input Box 3is the VDR laying on a table and
mounted below.Box 4is the normal resistor.

A @ o =

3A 240V~ 3—32V=

OUTPUT INPUT
2 3+ 4




The relay box with the two relays needed for the intermittent flow respirometry is shown Berel
indicates the relay antdox 4 the resistor ad Box 3is the VDR.

To the left of the boxes the second relay assembily is pictured. The wire entering the box from the right is
the connection to the A/D Converter and the wire from the left is the power source.

The below picture shows the relay bdrsed, wherebox 8is the output from the circuit diagram . The wire
entering the box from the right is the connectidook 7) to the A/D Converter and the wire from the left is

the power sourcel{ox 5). Box 6indicates the A/D Converter and the arrow be@nbox 6& 7 that they

should be connected.



Presense
SN

pC MMC Relaybox
usB-1z208ls /00 L ————

Top of the picture being buttom part of figure 3 in the first sections of the user guide



AG4.Chart with macros
Thischart indicates the macro/function name, in which module it occurs and in what other macros it is

z e

dza SR® Ly ! ljdzqrwSaLl dKA&a Aa faz2z @rAaftloftS G GKS ¢

Sub/macro Module Occurence
GetSystemMessage Sheetl GetSystemMessage
SetCommeError
SetCommErrorEx
GetSystemMessage
SetCommeError
SetCommErrorEx

PauseApp Sheetl PauseApp
PauseApp

CommOpen Sheetl CommOpen
CommOpen
INIT_comm
Comin
CommGetError
Worksheet_SelectionChange
INIT_comm
ReadCom
Write_Click
Comin
SetCommeError Sheetl CommOpen
CommSet
CommpFlush
CommRead
CommGetLine
CommSetLine
CommOpen
CommSet
CommpFlush
CommRead
CommGetLine
CommSetLine

SetCommErrorEx Sheetl SetCommErrorEx
CommRead
CommWrite
SetCommErrorEx
CommRead
CommWrite

CommSet Sheetl CommSet
CommSet

CommcClose Sheetl CommClose
CommClose
Comin

CommFlush Sheetl CommPFlush
CommpFlush
Makrol
Makrol
Makro2







