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Foreword

WARNING

Whisker is a system designed
for research purposes only,
and should never be used to
control medical apparatus or

other devices that could
endanger human life.

DISCLAIMER

The authors, copyright holders,
and distributors disclaim all
responsibility for any adverse
effects that may occur as a
result of a user disregarding
the above warning.
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About SameOpposite

Purpose

Same/opposite side reaction time task.

Citing SameOpposite

Please cite as, for example:

(in text)
The task was implemented in the SameOpposite program (Cardinal, 2007) using the Whisker
control system (Cardinal & Aitken, 2001).

(in bibliography)

Cardinal RN (2007). SameOpposite (version 0.1), computer software [ www.whiskercontrol.com ].
Cambridge University Technical Senices Ltd, Cambridge, UK.

Cardinal RN, Aitken MRF (2001). Whisker (version 2), computer software [ www.whiskercontrol.
com ]. Cambridge University Technical Senices Ltd, Cambridge, UK.

Software requirements

Requires Whisker V2.0 or greater.

Data storage

Text-based output to disk.
ODBC data storage to a database (supplied).

Author

Rudolf Cardinal (rudolf@pobox.com).

Copyright

Copyright © Cambridge University Technical Senices Ltd

Version history

V0.1 (3-7 July 2007). First version written.

V1.0 (5 Dec 2008). Bug fix: spurious error message ('Syntax error message received unknown
command "awaiting") removed (a status message had a semicolon in; the actual problem was in
the clientlib). // Traylight goes off when rear panel entered, if it was on.

V2.0 (12 Jan 2009). Senver default changed from "loopback” to "localhost” (Windows Vista
compatibility and more general standardization).

V2.1 (25 Mar 2009). Support for using different holes in a 9-hole box environment; change to
claimed device names (from HOLE_0-HOLE_4 to HOLE_O0-HOLE_8, and similarly for
STIMLIGHT).

V2.2 (1 May 2009). That was a silly choice of names, as the FiveChoice task uses HOLE_O (etc.).
So we will now use NHB_HOLE_0 (to _8) and NHB_STIMLIGHT_O (to _8). ("NHB" for "nine-hole
box".)
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1.2 Required devices

The program requires to claim devices in groups named box0, box1, box2... with device nhames as
listed below in bold:

BHommm - Box O definition

# | NPUTS

l'ine 0 box0 REARPANEL

l'ine 1 box0 NHB_HOLE O

l'ine 2 box0 NHB_HCOLE 1

l'ine 3 box0 NHB_HCOLE 2

l'ine 4 box0 NHB_HCOLE 3

l'ine 5 box0 NHB_HOLE 4

l'ine 6 box0 NHB_HCOLE 5

l'ine 7 box0 NHB_HCOLE 6

l'ine 8 box0 NHB_HCOLE 7

l'ine 9 box0 NHB_HCOLE 8

# QUTPUTS

l'ine 24 box0 HOUSELI GHT

l'ine 25 box0 PELLET

l'ine 26 box0 TRAYLI GHT

l'ine 27 box0 TONE

l'ine 28 box0 NHB_STI MLl GHT_0
line 29 box0 NHB_STI M.l GHT 1
l'ine 30 box0 NHB_STI MLl GHT_2
line 31 box0 NHB_STI M.I GHT_3
line 32 box0 NHB_STI M.I GHT 4
line 32 box0 NHB_STI M.l GHT 5
l'ine 32 box0 NHB_STI MLl GHT_6
line 32 box0 NHB_STI M.I GHT_7
l'ine 32 box0 NHB_STI MLI GHT_8
# ... and so on for all your boxes

Please ensure that these devices are available and listed in the device definition file in use by the
senver. (The snippet above shows an extract from a typical definition file.)

The TONE device is the one used as a tone or a white-noise distractor. (TONE/NOISE
DISTRACTION IS NOT CURRENTLY A FEATURE OF THIS TASK.)
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1.3

Using the task

When you run the task, the main screen looks as follows:

3 SameOpposite

1. Connect to a *Whisker server named

2. Chooze [or view] the tazk parameters

3. Clainm baw number IEI

4. Start the tazk

=101 %]

of port |3233 Connect

Parameters

[Z]&im

! Sikark

LI

State of the bow:

Status meszages

Clear |

Fremature nozepoke trials:
Premature withdraweal trials:
Perzeverative MNPz
Perzeverative PPz

Total completed trials:

Tnal:

Correct trialz:
Incarrect tnalz:
Ornizzion brialz:

Tatal trialz:
HPellets:
Time to go:

Ahot Help

"NPs" means nosepokes (responses at the front holes); "PPs" means panel pushes (responses at

the food alcowe); see the Task Design.

You must connect to a Whisker senver, claim an operant chamber (box), and set up the parameters
for your task. Once that's done, the traffic lights will turn amber. When you are ready, press Start to

begin the task.

When the task finishes, it saves data to disk and pops up a new dialogue box for you to select a
database to store the data to. (The data sources are configured under Control Panel - ODBC.) If
you previously specified an ODBC data source in the parameters, that data source is used
automatically and you will only see a dialogue box if something goes wrong and the program needs

your input.
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Select Data Source 7| x|

File Data Source  Machine Data Source l

D ata Source Mame Type D ezcrption =]
RatBat_prototype Idzer R atBat_prototype

RMC_Paroup Idzer AMHC_Paroup

Samelppozite |zer Samelppozite prototype

gecondarder System  secondorder

SeekT ake prototype I1zer SeekTake

SeekTakeShock_prototype User SeekT akeShock_prototupe
SimpleSchedules_prototype User SimpleS chedules_prototype
Test Files Idzer

Tirn Fernl BN mnmo | |zer Tirn Ferl BMC manw _lj
3

. |

& Machine Data Source is specific to thiz machine, and cannot be shared.
"lser' data sources are zpecific bo a user an thiz machine. "'Syatem' data
gources can be uzed by all uzers on thiz machine, ar by a spstem-wide zervice.

0k, | Cancel Help

1.4 Running multiple boxes

The SameOpposite program controls one box in which the subject performs the same/opposite
task.

To run the task with multiple boxes, you simply need to run multiple copies of the
SameOpposite program.

For example, suppose you have 6 five-choice chambers (boxes), and you hawe started the Whisker
server. You could run copy 1 of the SameOpposite program, and hawe it claim box 1, load subject
1's configuration, and start it. You could then run a second copy of the SameOpposite program at
the same time, claiming box 2, loading subject 2's configuration, and starting it... and so on. You
can also run other tasks (such as the FiveChoice task) at the same time.

1.5 Task design and trial overview

History

Carli M, Evenden JL, Robbins TW (1985). Depletion of unilateral striatal dopamine impairs
initiation of contralateral actions and not sensory attention. Nature 313: 679-682.

This task implements procedure (1) of Carli et al. (1985).
Apparatus

Thistask runsin a standard "nine-hole box" or “five-choice" operant chamber, shown below.
However, it only uses three central holes (the centre hole and a definable pair on either side) and
the food magazire.
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Five holes, each fitted with a
stimulus light and an
infrared nosepoke detector

food

magazine

Task outline
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The trial proper begins when the subject is
nosepoking in the centre hole.
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In the SAME rask, the rat must respond to the In the SAME task, the rar must respond ro the
same side as the light, Here, the target is on the same side as the light. Here, the target 1s on the
left and the rat responds to the left, so this left and the rar responds to the right, so this
would be a correct response. would be an incorrect response,

In the OPPOSITE task, this would be an In the OPPOSITE task, this would be an
incorrect response. COLrect response,

See the trial details for a full description.

1.6 Trial details

Trial format

Think of the task as existing in a number of states, because that's how the program implements
it. Incidentally, this is an exercise in mental discipline: if you can't specify a state table like this,
having thought about what should happen in response to all possible events in any state, then you
can't program the task properly.

Blue text shows the states that a successful subject cycles through. Green shows ways that an
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unsuccessful subject can rescue itself and lead onto the blue path. Red shows errors.

State name Description State of the |Conseque |Consequence of Consequence of |Consequence
box nce of nosepoking at the [nosepoking at of time
nosepokin |left or right hole. |the rear (food) passing
ginthe panel
centre
hole.
NOT STARTED |Not started yet. Darkness. - - - -
Awaiting
experimenter to
sart task.
PLEASE_EAT |Task begins Houselight Sore Score perseverative |Go to -
here. (For the on. perseverat |side response and |PLEASE_CENTR
first trial, afree | Traylight on |ive centre |goto TIMEOUT. |E.
pellet isgiven and | (if used). response
the trial number is andgo to
initially set to 0.) TIMEOUT.

Rat must respond
to rear panel to
initiate the trial.

This point may
also be reached by
successful
completion of a
trial.

TIMEOUT_OV | Punishment Houselight Sore Score perseverative |Go to -

ER_PLEASE_R |timeout over. Rat |on. perseverat |side response and [PLEASE_CENTR

EINITIATE must respondto | Traylight on |ive centre |goto TIMEOUT. E.
rear panel to (if used). response
initiate new trial. andgoto

TIMEOUT.

PLEASE_CENT |Trials begin Houselight Go to Score premature Recorded; no -

RE here. Trial on. CENTRED. |side response and | consequence.
number Centre hole go to TIMEOUT.
incremented. lit.

Waiting for
subject to respond
in the centre hole.

CENTRED Supbject currently  |Houselight If rat Shouldn't be possible, | Shouldn't be Go to
responding in on. withdraws, | unless equipment possble, unless TARGET_ON.
centre hole. Brief score failure or unusually | eguipment failure
pause before target premature | shaped rat. But or unusually shaped
isilluminated. centre score premature rat. But score

withdrawa | side response and |perseverative
llandgoto |goto TIMEOUT. |panel push andgo

TIMEOUT. to TIMEOUT.

TARGET_ON |HYdetarget Houselight Score If correct, deliver Score Goto
illuminated. on. perseverat |food and go to perseverative TARGET_OF
Subject may Target hole |ivecentre |PLEASE_EAT. panel push and go|F.
respond. lit. response |If incorrect,goto [to TIMEOUT.

andgoto | T|MEOUT.
TIMEOUT.

TARGET_OFF |HSdetarget has Houselight Sore If correct, deliver Sore Omission. Go
gone out, but on. perseverat |food and go to perseverative to TIMEOUT.
subject may il ive centre |PLEASE_EAT. panel push and go
respond. response ||f incorrect,goto [to TIMEOUT.

andgoto | TIMEOUT.
TIMEOUT.

TIMEOUT Rat isbeing Darkness. Score Score per sever ative | Score Goto

punished. perseverat |side response and |perseverative TIMEOUT_O

ive centre |regart TIMEOUT. |panel push and |[VER PLEASE

© Cambridge University Technical Services Ltd
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response resart TIMEOUT.|_REINITIAT

and restart E.
TIMEOUT.
FINISHED Rat finishedthe |Darkness. -
task
ABORTED User abortedthe |Darkness. -
task

The task records every response with its location and the state (phase) the box was in when the
response was made.

Additionally,
¢ there can be an overall time limit for the session;

o there can be atria limt for the session.

© Cambridge University Technical Services Ltd
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1.7

Parameters

The parameters dialogue box looks like this:

Set parameterz for Samelpposzite ﬂ

Subject details

Load config FatID:  f=u= S ession number; |1

Save canfig Caomrent: |[au:|u:| waur comment here] Carcel
Freferred box: |0

Data recording

Set data file

ODBC data source name [zee Control Panel). Blank to choose later: Pick

T arget nurmber aof trialz [comect+incarect+omizzion]:
10 % 2 locationz 2 4 wait timesz % 1 stimuluz durations = 80
[Mote that individual trialz are drawn at random without replacement from thiz zet of pozsible trialz. |
bdaw number of trialz of *all* wpes (inc. premature] [0 for nolimit: 300
Sezzion time limit [min): IT Wait up to an extra |5_ minutes beyond thiz far the last tial to finizh
T azk bype
* Same " Opposite
Holes are numbered 0-8 [centre=4). Use hales: ¢ 048  © 1-47 1 245 ¢ 3458

Trial details
R at first required to panel-puzh (st the back food panel]. W Lse baplight

Fat then required to nozepoke in the centre front hole.
Rat muzt then wait for & WAlT TIME in the centre hole.

YWait time [mz]: 0.500,1000,1500 Set pozzible values for wait time |
STIMULUS iz prezented, and then goes off.

Stimulus duration [ms); 200 Set possible values for stimulus duration |
Fiat must rezpond within LIMITED HOLD o !
[measured fram stimuluz onzet] ta gain reward. Hrteze) et a000
Failure lzads ta TIMEQUTS. Timeout duration [ma]: 1000

Feward size [fpellets]: |1 Pellet pulse duration [ms): (40 Interpelet gap [ms): (500

Input debounce time [mz] [responzes repeated within thiz time are ignored]: |'I ]

e SUBJECT DETAILS. Here, you can enter your subject's ID and a comment or description, choose

the default box (operant chamber) number that this subject usually runs in, and set its session
number. You can also load and save the whole configuration (with the subject's details and all the
information you can see on this screen). We recommend that you set up one configuration file
per subject. If you do so, then you would set up the subject's task parameters once, then save
the configuration file. Every time you reload the configuration, on subsequent sessions, the
subject's parameters will be correctly recalled and the program will automatically increase the
session number by one. Unless you want to change the task parameters, this makes re-running a
subject a very rapid procedure.

o DATA RECORDING. The program stores its results in two places: a text file, and a relational

database. Here, you can specify the filename of the text file. Note also that a unique filename for
the text file is generated whenever you load a subject's configuration, so you shouldn't routinely
need to enter this. You can also specify the ODBC name of the database (see the Results section

© Cambridge University Technical Services Ltd
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of this help for more information). Click "Pick" to choose from a list of ODBC databases configured
on your computer (see below). Your choice will be recorded and will apply to this subject from now
on, or until you specify a different database. If you don't specify a database now, or you delete the
value in the "ODBC data source name" box, you'll be asked to choose a database when the task
ends (and that choice will only apply to the session in progress).

Select Data Source . ﬂﬂ

File Data Source  Machine Data Source

D ata Source Mame Type D ezcrption

dBASE Files Idzer

Ewcel Files Idzer

Five-choice database Idzer

FomPrao Files Idzer

IrmpulziveChoice_pratatype I1zer ImpulziveChoice_prototype
M5 Access 97 Databaze Idzer

Text Files Idzer

Hew...

& Machine Data Source is specific to thiz machine, and cannot be shared.
"lser' data sources are zpecific bo a user an thiz machine. ""Syatem' data
gources can be uzed by all uzers on thiz machine, ar by a spstem-wide zervice.

0k, | Cancel Help

e Target number of trials. Set the maximum number of correct/incorrect/omission trials. Since
these should be counterbalanced for stimulus duration, wait time, and target size, you specify a
multiplier; the program calculates the target number of trials as shown. The program will
terminate when this target has been reached. Trials that do not progress far enough to count as
correct, incorrect, or omission trials do not count towards this limit. Once the full set of trials is
created (as determined by the multiplier you set), the program draws individual trials without
replacement from that set (see drawing without replacement).

e Maximum number of trials of all types. You can set a further optional limit here of the
maximum number of trials of all types, including "premature” trials (see Task description and Trial
details). Enter 0 for no such limit.

e Session time limit. Set the maximum session time. The program will terminate when this time
limit is reached, after finishing any trial currently in progress.

e Session extra time. After the session time expires, the program will normally wait (in "extra
time") for the current trial to finish. You can specify how much "extra time" to allow for this here.
After the "extra time" expires, the program will terminate immediately, interrupting any trial that is
still in progress.

e TASK TYPE. Choose either "same"” or "opposite" to define the task in use. See the Task
description.

e Choose also which holes to use for the task. This will be the very centre hole (hole 4, since the
holes are numbered 0-8), plus a symmetrical pair of holes to the side (ranging from the extreme
side holes and the centre, 0-4-8, to the three central holes, 3-4-5).

e TRIAL DETAILS. For full details of the task, see the Task description and Trial details.
e The task begins by requiring the subject to respond at the rear panel (the food alcowe). Tick use
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traylight if you wish the traylight (the light within the rear food alcowe) to be illuminated when the
subject is required to respond there.

¢ The trial then requires the subject to nosepoke in the centre hole, and to wait with its head in this
hole for at least a specified WAIT TIME. You specify the possible wait times, in milliseconds
(ms). You can specify one wait time (e.g. 1000 ms) or a set of possible wait times (e.g. 500,
1000, 1500, and 2000 ms). To specify values for the wait time(s), click "Set possible values for
wait time":

Enter a value for the wait time |

Current values [ma];

500,1000

Enter a new walue far the wait time [in milizeconds).
Prezz "Enter anather walue" ta mave on to the nest value,
Prezz "|'ve finished" without entering a value to finizh pour sequence.

1500
Enter another value | |"v& finizhed | Cancel

Every time you click "Enter another value", your previous value is added to the list (shown near the
top) and you can enter another. Click "I've finished" when you've finished entering the possible
values you want. Note also that you can enter values twice, influencing their likelihood of
selection. For example, if you enter "1000, 2000, 2000", then you will get wait times of 1000 or
2000 ms, but you will be twice as likely to get a 2000 ms wait time than a 1000 ms wait time.

o After the initial pause, the STIMULUS is presented. You can specify the stimulus duration in
exactly the same way as the initial pause. A similar dialogue is shown for "Set possible values for
stimulus duration":

Enter a value for the stimuluz duratio ﬂ

Current values [ma];

500

Enter a new walue far the stimuluz duration [in milizeconds].
Fress "Enter another walue' to move on to the nexst value,
Prezz "|'ve finished" without entering a value to finigh vour sequence.

s0d

| Enter another valuel |"v& finizhed | Cancel

e You can specify the LIMITED HOLD period. This is the time the program will wait after the
stimulus begins before it abandons the trial, scoring it as an omission, if the subject has not
responded.

¢ Finally, task failure in a variety of ways (see Task design and Trial details) can lead to
punishments in the form of TIMEOUTS. Specify the timeout duration.

The last set of options concern miscellaneous aspects of the task.
e Reward parameters. Choose the number of pellets to be used as a reward, and the timing used
for your particular brand of pellet dispenser (e.g. if you would like 2 pellets per reward, delivered
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1.8

500 ms apart, and your pellet dispenser likes a 45-ms electrical pulse to dispense a single pellet,
then specify 2, 45, and 500 in the boxes here).

e Debouncing. Electromechanical devices often "bounce": if you press a lever, a short burst of
electrical pulses are sent, as physical vibration in the lever turns the device on and off very rapidly.
You normally want to ignore this. Typically, you might set a "debounce time" of 10 ms; this would
mean that any responses that are repeated within 10 ms of a previous response on the same
device (e.g. lever, panel detector) are attributed to electromechanical bounce and ignored.
Mammals generally cannot make a woluntary action twice within 10 ms! If you don't debounce
inputs, strange things can happen; for example, we saw a problem as a result of a mechanical
food alcove switch bouncing; this registered erroneously as perseverative rear panel pushes when
it was really a single trial-starting response.

Randomness, pseudorandomness, drawing without
replacement

Suppose | wish to pick a series of numbers from 1 to 6.

| could pick them at random. | could do this by rolling a true die. Every time I rolled the die, | would
obtain a number from 1-6 with equal probability. The probability of obtaining a "1" would be 1/6
(approximately 0.17); the probability of obtainin a "2" would be 1/6, and so on.

If I rolled the die 100 times, | would expect to get roughly 17 ones, roughly 17 twos, roughly 17
threes, roughly 17 fours, roughly 17 fives, and roughly 17 sixes. It is possible that | would get 100
sixes—hbut very unlikely (the probability of this is 1.53 x 108, or one in six hundred thousand
quintillion quintillion quintillion quintillion). But it is certain that | would not get exactly the same
number of ones, twos, threes, fours, fives, and sixes (because you can't have six equal whole
numbers adding up to 100). If | rolled the die 60 times, you'd expect about 10 of each number—but
it's also pretty unlikely that I'd get exactly 10 of each number.

If I rolled the die like this, there is absolutely no way to predict the next number that will come up on
each roll.

So much for randomness.

If l want a series of 60 numbers and | want to ensure that | end up with equal numbers of ones, twos,
threes, fours, fives, and sixes, | could simply take them in a predictable order: 1,1, 1,1,1, 1, 1,
1,1,1,2,2,2,2,2,2,2,2,2,2,3,3,3,3,3,3,3,3,3,3,4,4,4,4,4,4,4,4,4,4,5,5,5,5, 5,
55,5 5,5,6,6,6, 6, 6,6, 6,6, 6,6. This gives me the distribution | want (ten of each number), but
the sequence is anything but random, and is highly predictable. If you know the last number that
came up, you have an extremely good idea of what the next number would be.

So much for total predictability.

To obtain a reasonable combination of unpredictability and obtaining an overall equal distribution of
numbers, we could use a pseudorandom technique called drawing without replacement, or
draw-without-replacement, sometimes shortened to draw-w/o-replacement or just DWOR.
Imagine we would like a sequence of 60 numbers, each in the range 1-6, more or less randomly, but
ensuring that we get 10 of each number. We could write the number "1" on ten pieces of paper, the
number "2" on ten more pieces of paper, and so on. We could then put all 60 pieces of paper in a
hat, shuffle them, and draw them out in sequence, without replacing them. We'd then be guaranteed
ten of each type, but the local order would be fairly random. It would not be totally random—if we've
drawn out 10 ones, 10 twos, 9 threes, 10 fours, 10 fives, and 10 sixes, then we can be absolutely
certain that the last number out of the hat will be a 3. However, we'd have to remember the numbers
that had come out so far.

So it's impossible to have a completely random order and to guarantee a certain distribution—but
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drawing without replacement is a good way to approximate randomness while guaranteeing a certain
distribution.

There are several ways to draw without replacement. I've just described a situation in which 10
copies of each number (1-6) are put into the hat, shuffled, and drawn individually for 60 trials. It's
possible (but again extremely unlikely!) that the first ten trials would all be ones, the next ten all
twos, and so on. If we wanted to guarantee that in every six consecutive trials we will see each
possible digit (1-6) once, we should do something different. We should write the number "1" on one
piece of paper, the number "2" on a second piece of paper, and so on, up to six pieces of paper. We
should then put the six into the hat, shuffle them, and draw them out (without replacement) for the
first six trials. We should then put the six pieces of paper back in the hat, shuffle, and repeat the
process for the next six trials, and so on. This process gives less randomness (if you know just the
first five trials in a set of six, then in principle, you can have perfect knowledge of the sixth number to
be drawn) but better control over the local distribution of numbers.

We've just seen two examples in which a list of six numbers (1, 2, 3, 4, 5, 6) are put into a hat and
drawn for 60 trials. In the first, we put ten copies of each item in the list into the hat (giving 60 pieces
of paper in total) and drew them. | call this a draw-without-replacement (DWOR) multiplier of 10.
In the second, we put one copy of each item in the list into the hat, drew them until we'd run out of
numbers (after six trials), then put them all back into the hat. | call this a DWOR multiplier of 1.

We've just seen the concept of a list of possibilities, which is multiplied by a DWOR multiplier to give
a set of options that are then drawn at random without replacement from a hat; when the hat is
empty, we restart the process.

The bigger the DWOR multiplier, the closer the DWOR technique comes to total randomness (if the
DWOR multiplier were infinitely large, they are exactly the same process). The smaller the DWOR
multiplier, the closer the technique is to total predictability.

This program offers the DWOR technique as a way of selecting possible values for various
parameters.

1.9 Results

The program always stores results in two places. One is a human-readable text file. The other is a
database. (You choose the name of this file in the main parameters dialogue box, and you can
choose the database here as well.)

1.9.1 Text-based results file

A sample results file is shown below. The configuration information is shown first; the results follow.
(There aren't very many results, because | got bored creating the file.) The results section is shown
in bold, with trial summary information followed by individual response information.

I encourage you to think of this file as a backup. The database contains all this information
and can be used to retrieve both simple and highly detailed information about a subject's
performance.

SAME/ OPPCSI TE SI DE REACTI ON TI ME TASK -- SUMMARY FI LE

SameOpposite v0.1 - release build conpiled on Jul 6 2007 at 19:16: 24

| DENTI FI CATI ON
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SameOpposite

Rat :

Sessi on:
Date/ti me code
Commrent :

Box:

Client conputer
Server conputer
Summary file nane:
Defaul t ODBC dat abas
Preferred box number

CONFI GURATI ON

Target nunber of tri
(x 2 sides x 4 wa

nane:
name:

XXX
2
07-Jul -2007 (18:15)
(add your comment here)
0
EGRET
| oopback
XxX-07Jul 2007- 1828- SameOpposi t e-sunmary. t xt
e
0
als: multiplier = ;10

t tinmes x 1stinmulus durations = 80 trials as a target)

15

Max trials of all types (0=no limt) 300
Session time limt (mn) ;30

extra tinme to finish current trial 5
Task type : SAME
Use traylight? Y
Wait time values (ns) 0, 500, 1000, 1500
Stimulus duration values (ns) 200
Limted hold duration (ns) 5000
Ti meout duration (ns) ;1000
Nunmber of pellets o1
Pell et pulsing time (ns) ;40
Interpellet gap (ms) : 500
| nput debounce tinme (ms) ;10

SUMVARY DATA

Started at: 07-Jul - 2007 (18:30)
Fi ni shed at: 07-Jul -2007 (18:31)
TOTALS (master box)

Nunmber of trials 5
Number of correct responses 1
Number of incorrect responses 5
Nunmber of om ssions :2
Nunmber of 'valid' trials . 5
Nunmber of pellets earned (total) 2

TRI AL AND RESPONSE DATA

Rat , Box, Tri al , Sessi onBeganAt _ns, | nt endedWai t Ti meMs, | nt endedSt i nul usDur ati onMs,

I nt endedTar get OnLeft, Tri al BeganAt _ns, Pl easeCent r eBeganAt _ns, Centr edAt _ns,

Lat encyToCentre_ns, Tar get OnAt _ns, Tar get Of f At _ns, HeadOut Of Cent r eAt _ns,

Headl nt 0Si deHol eAt _ns, Rewar dedAt _ns, Ti meout BeganAt _ns, Pl easePushBeganAt _ns,

Rear PushAt _ns, Perseverati veCentreNosepokes, Perseverati veSi deNosepokes,

Premat ur eCentreW t hdr awal s, Prenat ur eSi deNosepokes, Persever ati veRear Panel Pushes
Initiated, Centred, Wai t ed, Wt hdrawnFronmCent r e, Responded, RespondedCorrectly,
Respondedl ncorrectly, Om ssi on, Rewar ded, Puni shedW t hTi meout, Of f er edHol e, ChosenHol e
ResponselLat ency_ns, Experi encedTi meout _ns, Col | ecti onLat ency_ns

xxx, 0, 1, 959187882, 1500, 1239824, 0, 959192758, 959192758, 959196124, 3366, 959197631, 4294
967295, 4294967295, 959201482, 4294967295, 959201491, 959202494, 959205564, 0,0, 0,0,0, 1,1
,1,0,1,0,1,0,0,1, 3,1, 3851, 1003, 4294967295

xxx, 0, 2,959187882, 500, 1239964, 0, 959205564, 959205564, 959208272, 2708, 959208779, 42949
67295, 4294967295, 4294967295, 4294967295, 959213790, 959214850, 959224834, 0,1,0,0,0, 1,1
,1,0,0,0,64,1,0,1,3,-1, 4294967295, 1060, 4294967295
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xxx, 0, 3,959187882, 1000, 1239964, 0, 959224834, 959224834, 4294967295, 4294967295, 4294967
295, 4294967295, 4294967295, 4294967295, 4294967295, 959229403, 959230405, 959232623, 0, 0
0,1,0,1,0,0,0,0,0,64,0,0,1,-1,-1, 4294967295, 1002, 4294967295

XXX, 0, 4, 959187882, 500, 1239964, 0, 959232623, 959232623, 959235719, 3096, 959236275, 42949
67295, 4294967295, 959239146, 959239149, 4294967295, 959239149, 959242537,0,0,0,0,0, 1, 1,
1,0,1,1,64,0,1,0, 3, 3,2871, 4294967295, 3388

xxx, 0, 5,959187882, 0, 1244276, 0, 959242537, 959242537, 959245375, 2838, 959245385, 4294967
295, 4294967295, 4294967295, 4294967295, 959250395, 959251402, 4294967295, 0,0,0,0,0, 1, 1,
1,0,0,0,64,1,0,1,3,-1,4294967295, 1007, 4294967295

Rat , Box, Tri al , ResponseNum Locat i on, Phase, Ti mneAbsol ut e_ns, Ti nel nSessi on_ns,
TimelnTrial _ms, | nterestingTi me_ns, ResponseType
XxXx, 0,1,0,99,1,959192758, 4876, 0,0, 1
xxx,0,1,1,2,3,959196124, 8242, 3366, 3366, 2

xxx, 0,1,2,1,5,959201482, 13600, 8724, 3851, 5

xxx, 0, 1, 3,99, 2,959205564, 17682, 12806, 4073, 1
XxX, 0, 2, 4,99, 2,959205564, 17682,0,0, 1

xXxx, 0, 2,5, 2,3,959208272, 20390, 2708, 2708, 2

xxx, 0, 2, 6, 3,7,959213846, 25964, 8282, 56, 8

Xxx, 0, 2,7,99, 2,959224834, 36952, 19270, 11044, 1
XxX, 0, 3, 8, 99, 2,959224834, 36952,0,0, 1

xxx, 0, 3,9,1, 3,959229392, 41510, 4558, 4558, 9

XxXx, 0, 3,10, 99, 2, 959232623, 44741, 7789, 3220, 1
XxXx, 0, 4,11, 99, 2,959232623, 44741,0,0, 1

XxXx, 0, 4,12, 2, 3,959235719, 47837, 3096, 3096, 2
XxXx, 0, 4,13, 3,5, 959239146, 51264, 6523, 2871, 4
XxX, 0,4, 14,99, 1, 959242537, 54655, 9914, 3388, 6
xxXx, 0, 5,15,99, 1, 959242537, 54655, 0,0, 1

XxX, 0, 5,16, 2, 3, 959245375, 57493, 2838, 2838, 2

Successfully wote to database: ODBC; DSN=SaneOpposite; DBQD:
\ Whi sker\ CODE\ cl i ents\rnc - canbridge\ SameOpposite\ SameOpposite dat abase
(prototype).ndb; Driver!| d=281; FI L=MS Access; MaxBuf f er Si ze=2048; PageTi meout =5

19.2 Creating anew ODBC source

What happens if you're using SameOpposite for the first time, or you're starting a new experiment,
and you need to set up a new ODBC (Open Database Connectivity) source? You should configure it
via the Whisker Database Manager (Start -» Whisker —» Database Manager), or via Control
Panel — ODBC [in Windows 2000, Start — Settings — Control Panel — Adminstrative Tools —
Data Sources (ODBC)]. This section shows you various ways to achiewve this.

Remember: you shouldn't use the supplied database without making a copy for yourself. (It
will work, but if you ever uninstalled or reinstalled MonkeyCantab, this file might be replaced or lost.
It is much safer to make your own copy and set up ODBC to use your copy.)

The procedure is:
1. Make a copy of the supplied database to store your data in.
2. Register your copy with ODBC.

The simplest way is to run the Whisker Database Manager:
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Attt em

ConditionedR einfarcemnent
FiveChoice

Folders

ImpulziveChoice

- v v

LeverReverzals
b onkeyCantab
FIT

RatBat

SDEK
SecondOrder
SeekT ake
SimpleS chedules

T T v vy v ¥ ¥ v ¥

(07 07 B0 BN B (1 B B B B P 1P B0 BN

Applications [tility clients L4
Internet =
[ for Utilities Help zustem

Location: C:\Program Files\WhizkerControl

|Jzer guide [FOF]
YWhizkerServer [Chl-Al-5]

Y for development

by Y W W

fiv [ b,

Command Prompt

Open OpenOffice Document
Ewplorer

Set Program Access and Defaults
I for Windows Lpdate

Proagrammsz
Documents

Settingz

v v w v

Search
Help

Bun...

Log Off Rudalf...
Shut Do,

7 ﬁ (3 @ |J [4) Task_Bitmaps | & FiveChoaice - ... | EHEIp&Manua...l €Y Microsoft Acc..

@ % MG RECK S0EB K BIEp e v 1 B

You'll see the Database Manager:
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~ Whisker Database Manager x|

OPEM a databaze

CREATE [COPY]AMD REGISTER & HEW DATABASE from one supplied with a ‘whisker client/task

COPY [without regiztering] a databaze

BEGISTER a databaze with the Windows ODEC [Open D atabaze Connectivity] system

Open the DDBC MAMAGER [Data Source Administrator], far manual contral of 0DBC databasze links

UPDATE A DATABASE . adding fieldz to make it compatible with a newer version ‘

Other bools: Launch *Windows Explorer

Edit ODBC reqgisty 2 / SY'STEM and FILE DSM |

Advanced and dangerous [experts only]: Edit ODEC registy 1 / USER DSM

Exit e —

i whizkercontrol. com

You can use this program to CREATE (COPY) AND REGISTER a database. Or you can COPY the
supplied database and REGISTER your copy with ODBC separately. For full details of the Whisker
Database Manager, see the Whisker Help (Auxiliary Programs / Whisker Database Manager).

You can also do the whole thing by hand.
STEP 1.

First, make a copy of the supplied database to store your data in. Copy the supplied database:
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File Edit ‘iew Fawvorites Toolz  Help

s= Back ~ = - | @Search LY Folders @| 3 0% X | FEEE
&ddress [ C:WProgram FileshS amel ppogite

Folders b4 Mame ¢
«‘ﬁ Samel ppozite =] a Samelppozite_source_code
"{:I SecondOrder el S amel pposite database [protatype). mdb
l:l SeekTake @ S amel ppozite. chm
{:I SeetePlapke Samerstite.exe
{:I SigmaPlat Samel ppozite. pdf
®-1 SimpleSchedules uninz000. dat
{:I Skype '@uninsﬂﬂﬂ.exe
s A -

to your own:

EN Experiment63

File Edit “iew Favortez Toolz Help

= Back ~ =b - | I@Snaar-:h L, Folders @“:B 0 5w | Ed~
Address (] C:AExperiments3

Folders X

:ﬁ Desktap Aien Samelppozite_ketamine. mdb
E@, by Computer
128 3% Floppy (4]
=42 EGRET_CC:)
w1 ADOBEAPP
{:I Backupz

- Dell software

{:I Documents and S ettings
a E=perimentE3
#-] Perl

STEP 2.

Now, having already made a working copy of the prototype database supplied with the task, as
described abowe, set your copy up as an ODBC source as follows.

Choose Control Panel — ODBC [in Windows 2000, Control Panel — Adminstrative Tools —
Data Sources (ODBC), or the equivalent for your version of Windows:
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SameOpposite

Applications
Intermet

03 for Utilities

Y for development
Whisker
Command Prompt

Open OpenOffice Documment

E #plarer
Set Program Access and Defaults
Windows Update

e =

- v v v v

(5P VERENLYe bk LBEBEE

@

Programs

Documents

Search
Help
Bun...

G e sBar

Log Off Rudalf...
Shut Down...

@ MYEECE 08N BTEn DD

You'll see this:

Accessibility Options
Add/Remaove Hardware
Add/Remove Programs

Automatic pdates

Component Services

Computer M anagement

Date/Time

Dizplay Evwvent Wiewer

Find Fast @ Local Security Policy
Folder Options @ Performance

Fonts 4 % Services

Internet Options lﬁ Telhet Server Administration

Java Plug-in1.3.1

K.eyboard

Mouze

Metwork, and Dial-up Connections ¥
Phone and Modem Options

Power Options

Frinters 4
QuickTime

Regional Options

Scannerz and Cameras

Scheduled Tazks 4
Sounds and Multimedia

System

Tweak LI

Users and Pazswords

Hitami

Fointer Devices

Fax

Game Controllsrs

g @ & |J g Eudora - [Inbaox ... mMonkeyCantab...l @Task_Bitmaps I mHelp&Manual [.| 2=whiskerServer

Whisker
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£"10DBC Data Source Adminiztrator 2] x|
User DSN | Spstem DS I File DSM I Driversl Tra-:ingl Connection F'l:n:ulingl About I

Uzer Data Sources:

| Driver B Add...
B, i Microzoft Access Driver [*.mdb]
BBE_test? Mizrozoft Access Driver [*.rmdb) Remove |
ConditionedR einforcement Microsoft Access Driver [*.mdb)
dBASE Files Mizrozoft dBagze Driver [*.dbf) Configure... |
DelmeCh Mizrozoft Access Driver [*.rmdb)
Excel Files Mizrazaft Excel Driver [%.xlz]
Ewpl7_wizual_dizcrimination  Microzoft Access Driver [*.mdb]
FiveChoice_prototype Microsoft Access Driver [*.mdb)
FaxPra Files Mizrazaft FosPra Driver [*.dbf]

ITDuIsiveEhDice orototyoe Mizrozoft Accezs Driver [“.mdli] i
4 *

A ODBC User data zource stores information about how to connect to
the indicated data provider. A& zer data source iz only visible ko pou,
and can only be uzed on the current machine.

] I Cancel Apply Help

Click Add.

Alternatively, you can get to the same point from SameOpposite itself. Click Pick from the
Parameters dialogue:
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Set parameters for Samelpposzsite ﬂ

Subject detailz

Load config RatID:  f=us Session number; |1

Save config Comrent; |[a|:||:| your comment here] Eepee]
Preferred box: |0

D ata recording

Set data file

ODBLC data gource name [gee Control Panel]. Blank to choose later: Pick.

T arget number of trialz [comect+incorect+omiszion]:
10 % 2 locations 2 4 wait times % 1 stimuluz durations = 80
[Mate that individual trials are drawn at randanm without replacement from this 2et of pozsible tialz. ]
bl as number of trialzs of *all* wpes (inc. premature] [0 for nolimit: (300
Seszion time limit [min]: IT YWait up to an extra |5_ minutes beyand thiz far the lazt trial ko finish
T ask tbype
* Same " Dpposite
Holes are numbered 0-8 [centre=4]. Uze holes: ¢ 048 © 147 245 & 345

Trial details
Rat first required to panel-push [at the back food panel]l. W Use traplight

Fiat then required ko nogepoke in the centre front hole.
Rat rust then wait for a WAIT TIME in the centre hole.

Wait time [mz]: 0.500,1000,1500 Set pozsible values for wait time |
STIMULLUS iz prezented, and then goes off.

Stirulus duration [me): 200 Set pozsible values for stimuluzs duration |
Fat must rezpond within LIMITED HOLD o ;
[meazured from stimuluz onzet] to gain reward. Hce) el (st o000
Failure leads to TIMEOUTS. Tirneout duration [mz]: 1000

Feward size [fpellets]: |1 Pellet pulze duration [ms): |40 Interpellet gap [ms): (500
|hput debounce time [ms] rezponzes repeated within thiz time are ighored]; |1 0

You'll see this:
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Select Data Source 2 x

File Data Source  Machine Data Source |

D ata Source Mame | Type | D ezcrption

dBASE Files |ger

Excel Files zer

FoxPra Files Idzer

IrmpulziveChoice_pratatype Idzer ImpulziveChoice_prototype
M5 Access 97 Database |z

Teut Files Ilzer

=L

& Machine Data Source ig gpecific to thiz machine, and cannot be zhared.
"Uzer' data zources are specific to a uzer an this machine. "'Spstem' data
gources can be uzed by all uzers on this machine, ar by a spstem-wide service.

ak. I Cancel Help

Click New.

Howewer you got here, you'll see something like this:

Create New Data Source |

Select a type of data zource:

i flzar Data Source [Apoiies to this machine onlv

™ Sustem D ata 5 ource [Applies to thiz maching only]

Selecting User D ata Source creates a data zource
which iz specific to this machine, and visible only to

you.

< Back I Mest » I Cancel

Choose a User or System data source. "User" databases are seen by people logged in as the
current user. "System" databases are seen by anybody logged on to this computer. User is
probably more sensible. Click Next.
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Create Hew Data Source

x|
Select a driver far which you want to zet up a data source.
M ame | e
Diriver da Microsaft para arguivos testo [7hat; *cew] 4.
Diriver da Microzoft Access [F.mdb] 4.1
Drriver do Microzoft dB ase [*.dbf] 4.1
Diniver do Microsoft Excel(®.«ls] 4.
Drriver do Microzoft Paradox [*.db ] 4.1
Drriver para o Microzoft Wizual FosPro E.l
ticrozaft - | 4.1
Microzoft Access-Treiber [*.mdh] 4.1
bdicrozoft dB ase Driver [*.dbf] 4.1
Mlin::rn:ns::nft dB aze WFP Diiver [#.dbfl BT
4 [
< Back I MHewt > I Cancel

Choose your database driver. You probably want one that's in your language, and the supplied
database is in Microsoft Access format (although MonkeyCantab itself will store data in any suitable
ODBC-compatible database that has the right table and field names). Click Next.

Create Hew Data Source

When wou click Finish, you will create the data source
which pou have just canfigured. The diver may prompt you
for rore information.

ser Data Source ~
Diriver: Microsoft Access Dnver [*.mdb]

< Back

_>I_I
Cancel |

Click Finish. You'll see this:
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ODBC Microzoft Access Setup

2
Data Source Name: I ]S |

Dezcrption: I
Cancel |
— Databaze
D atabaze: Help |
Select. . | LCreate. . | Repair... Compact... |
Advanced... |

— Spgtem D atabaze

% Maong
i~ Databaze:

System Matabaze,. . |

Optionsgs»

You should fill in the Data Source Name (no spaces) and the description, and Select a
database. When you click Select, this dialogue box appears:

Select Database x|
L atabaze Mame Directonies:

Imerstite_ketamine.mdl:u o herpenments3
Cancel
[ -~
= Experiments3 Help |
[~ Bead Only
[T Exclusive
o =
Lizt Filez of Type: Drrives:

Access Databaszes [“.mcj I = - EGRET_C j MHetwark... |

Choose your database here and click OK. Your ODBC data source fields should now all be set up:
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ODBC Microsoft Access Setup 7] x|

Diata Source MName: Ie:-:pES_S amel ppozite

E

Dezcrption: Im_l,l expb3 with ketamine
Cancel |
—Databaze
Databaze: C:A . expE3d Samelpposite_ketamine.mdb Help |
Select. . | LCreate. . | Repair... Compact... |
Advanced... |

— Spgtem [ atabaze

¥ Maong
i~ Databaze:

System Matabaze.. .

Optionsgs»

Click OK. You will be returned to the ODBC selection screen with your new data source now
available.

1.9.3 Using the Microsoft Access database for SameOpposite

Remember: you shouldn't use the supplied database without making a copy for yourself. (it
will work, but if you ever uninstalled or reinstalled MonkeyCantab, this file might be replaced or lost.
It is much safer to make your own copy and set up ODBC to use your copy. See Creating a new
ODBC source.)

When supplied, the database is called "SameOpposite database (sample).mdb". Make a copy
before using it!

You need Microsoft Access (97 or higher) to use this database. Sorry about that.

When you open the database, it looks like this:
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g Samelpposite database [prototype] : Databaze - |I:I|5|

Tables | Queriesl Forms | B Repl:urtsl = Mal:n:nsl 2 Ml:udulesl

IMFC: Abouk the kables in this database Qpen

Samelppasite_Canfig
Samedpposite_LOOKUP_Phases

d

Design

[
Samelpposite_LOOKUP_ResponseClassification e

SameDpposite_ResponseData

Samelpposite_Triallata

The programe will store its results here. The table called "INFO: About the tables..." contains a
description of each table (double-click it, or click it and click Open, to see the descriptions).. Click a
table and click Design to view a list of all the fields. Here, for example, is the design view for the
SameOpposite_TrialData table (which stores summary results for each trial):
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B Samelpposzsite_TnalData : Table

|| Field Name | Data Twpe |

B3] Recordium AutaMumber {Aukomatically generated.)

% | DateTime ode Drate  Time The datetime the task was started,

|7 [Rat Text Subject ID

% |Box Number Bio: number

% | Trial Murnber Trial nurnber

| | SessionBegandt_ms Mumber Time (by the system clock, inms) the session

| |IntendedWaitTime_ms Mumber Time that the program planned to use as the

|| IntendedStimulusCuration_me Murnber Time that the program planned ko use as the

| |IntendedTargetonLeft Yes/No Did the program intend ko pat the target on t

|| TrialBeganat_ms Mumber Time {by the system clock, in ms) the trial sta
PleaseCentreBeqandt_ms | Mumber Time (by the swstem clock, inoms) the subject

| |Centredat_ms Mumber Time (by the system clock, inms) the subject
LatencyToZentre_ms Mumber Latency in ms ko centre

|| TargetOnak_ms Mumber Time (by the swstem clock, inms) the target ¢

|| TargetOffat_ms Mumber Time (by the swstem clock, inms) the target ¢

| [HeadOutOfCentredl_ms Mumber Time {by the syskem clock, in ms) the subjeck

| |HeadIntoSideHoledt s Mumber Tirne (by the swskem clock, inms) the subject

| |Rewardedat_ms Mumber Time (by the swstem clock, inms) the subject

|| TimeoutBeganat_mis Mumber Time {by the system clock, in ms) the timeout

| [PleasePushBeganat_ms Mumber Tirme (by the swstem clock, inms) the subject
RearPushak_ms Mumber Time (by the swstem clock, inms) the subject

Mumber of perseverative nosepokes to the o
Mumber of perseverative nosepokes ko the =i
Murmber of premature wikhdr awals From the o

PerseverativeCentreflosepok| Mumber
PerseverativesideMNosepokes | Murmber
PrematureCentreiithdr awal: Mumber

| |Prematuresidetosepokes Mumber Mumber of premature nosepokes to the side |

| |PerseverativeRearPanelPush Mumber Mumber of perseverative rear panel pushes

| |Initiated Yes o Did the subjeck initiate the trial?

| |Centred Yes/No Did the subjeck correctly centre?

| ['Waited YesiHo Did the subject wait long enough whilst centr

| |wWithdrawnFromCentre Yes o Did the subjeck withdraw From the centre? (4

| |Responded Yes/No Did the subjeck respond bo the targek stimulu

| |RespondedCorrectly YesiHo Did the subject respond correctly?

| |RespondedIncorrectly Yes/ho Did the subjeck respond incarreckly?

|| Omnission Yes/Mo "W as the brial scored as an omission?

| [Rewarded YesiHo Was the subject rewarded?

|| PunishedwithTimeout Yes/ho ‘Was the subject punished?

| | OfferedHols Mumber Offered hole number (0-4)

| |ChosenHale Mumber Chosen hole number (0-4)

| |ResponseLatency_ms Mumber Response lakency, in ms

| |ExperiencedTimeout_rs Mumber Duration of bmeout experienced, in ms
CollectionLatency_ms Mumber Latency to collect reward, in ms

Don't modify anything in Design view unless you know what you're doing!

If you close the Design view and click Open instead, you see the contents of this table. Here is the
contents of the SameOpposite_TrialData table. | entered some sample results into this table by
running the program and pretending to be a rat for a few trials.

RecurdNum DateTimeCode Trial SessionBegan| IntendedWaitT Intende dStimy IntendedTar

]] 0707 2007 18:15:04 sxnx ] 1 9591878582 1500 1239824 [}
2 0707 2007 18:15:04 xxx ] 2 9591875852 400 1239964 0
3 0707 2007 18:15:04 xxx 0 3 959187882 1000 1239964 O
4 0707 2007 13:15:04 xxx ] 4 9591078082 500 1239964 0
] 0707 /2007 18:15:04 xxx 0 =3 959157852 i 1244276 0
#| rnidahliahen m

Feel free to explore the tables.

When you want to extract data for analysis, you may want to create queries to do so. (Queries are
listed in the "Queries" section of the main database screen.) Queries can be created using Access's
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194

visual query design system, or using the language SQL (Structured Query Language). A little on

relational database principles and SQL follows.

Relational databases in general

I have found the most useful way to store data is in arelational database, often called a
relational database management system (RDBMS). A relational database stores data in tables,
which are made up of fields and records:

Atable: fivefidds:
Dae Rat NumResponses NumSimuli NumRenforcements
onerecord:  17/2/0012:29:00 M4 56 5 1
another: 17/2/00 14:37:.06 M5 437 43 8
...andsoon 17/2/0012:54:00 M4 263 26 5

The driving principle behind a relational database is this: never duplicate data. Let's say our rats
came from two groups, Sham and Lesion. If we wanted to record this in the database, so we could
analyse data by group, we could store it like this:

Table BigData

Dae Rat Group NumResponses NumSimuli  NumReinforcements
17/2/00 12:29:00 M4 sham 56 5 1

17/2/00 14:37:06 M5 lesion 437 43

17/2/00 12:54:00 M4 gsham 263 26 5

However, this introduces two problems. Firstly, it generates very large tables. Secondly, and more
importantly, it is unclear what to do if the data is inconsistent — let's say the underlined 'sham’ was
changed to 'lesion’ by mistake. The database would then not know whether rat M4 was in the
Sham or Lesion group — there would be entries for both. The solution to both problems is to create
two tables, linked on the smallest possible unit of information (in this example, the rat name):

Table Responses
Dae Rat  NumResponses NumSimuli NumReinforcements
17/2/00 12:29:00 M4 56 5 1
17/2/00 14:37:06 M5 437 43 8
17/2/00 12:54:00 M4 263 26 5
Table Groups

Rat Group

M4 sham

M5 lesion

By using the rat name as a key (also known as a foreign key), the database can link the two
tables together whenever we want to know how many responses the two groups made on
average.

When we want to find out that sort of information, we query the database, specifying how we
want to see the data. We could, for example, obtain the following (ignoring a glaring scientific
error!):

Query AverageByGroups
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Group  NumberOfSubjects M eesnNumResponses M eenNumSimuli M eenNumReinforcements

sham 2 159.5 155 3
lesion 1 437 43 8

Summary of database principles

So relational databases split up the data (which should be entered in well-designed tables without
any duplication of information) from queries that look at the data in an infinite variety of ways.

A concrete example: Microsoft Access 97

Micrasoft Access 97 is a commonly-used relational database for PCs. It isn't perfect, by along
shot, but I've found it good enough. It supports structured query language (SQL ) for designing
queries; this is a powerful quasi-English language. For example, the query shown above would be
written in SQL like this:

SELECT group,
count (*) as Number O Rat s,
avg( NunmResponses) as MeanNunResponses,
avg(Nunsttimuli) as MeanNunttimul i,
avg( NunRei nf or cement s) as MeanNunRei nf or cenent s
FROM r esponses, dgroups
WHERE responses.rat = groups.rat
GROUP BY group

If you find all this a bit cryptic, Access also provides a graphical interface for designing queries.

Getting data out of a database

Given a well-designed database, you should be able to get the data out in any conceivable way.
The size of this manual doesn't permit a detailed look at relational database design or queries, but
there are abundant sources. If you use Microsoft Access, there's the help system, but | also
recommend Viescas JL (1997), Running Microsoft Access 97, Microsoft Press. Beyond that
there is a whole field of database design.

Tip

| operate on the principlethat any view of the datais achievable. If the graphicd query design can't doit, you can
use SQL. If SQL can't do it done, you can use Visud Basic to augment it. If al that fals (and it hasn't failed me
yet) you can dway's re-export the dataand use a general-purpose programming language to anay seit. If the datas
there, you can get &t it.

One thing is worth noting: modern statistical packages (e.g. SPSS, zp:/ /www.spss.com/) are starting
to support the ODBC standard for exchanging information with databases. Y ou can set up
database queries to create views of the data that your stats packages can use, then set up
sequences of ODBC capture, analysis and graphical presentation in your stats package. Then
whenever you import new data, you can run the entire analysis in a matter of seconds. If you
handle large volumes of data, it easily repays the initial effort.
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Database structure

This is the structure of the SameOpposite database:

Session

Comment
PreferredBox
ClientComputer
ServerComputer
SummaryFile
TrialsMultiplier
MaxTrialsalTypes
SessionTimeLimit_min
SessionTimeExtra_min
TaskType
UseTraylight

Wait TimeValues_ms
StimulusDurationvalues_ms
LimitedHald_ms
TimeoutDuration_ms
MNumPellets
PelletPulseLength_ms
InterpeletGap_ms
DebounceTimeMs

KR

_Recordium

DateTmeCode

Rat

Box

Trial

SessionBeganak_ms
Intendedwait Time_ms
IntendedStimulusDuration_ms
IntendedTargetOnLeft
TrialBeganat_ms
PleaseCentreBeganal_ms
Centredal_ms
LatencyToCentre_ms
TargetOndk_ms
TargetOffak_ms
HeadOutofCentreal_ms
HeadIntoSideHoleAt_ms
Rewardedal_ms
TimeoutBeganat_ms
PleasePushBeganat_ms
RearPushat_ms
PerseverativeCentrelosepokes
PerseverativeSideMosepokes
PrematureCentreiwithdrawals
PrematureSideMosepokes
PerseverativeRearPanelPushes
Initiated

Centred

Waited
WithdrawnFromCentre
Responded
RespondedCorrectly
RespondedIncorrectly
Omission

Rewarded
PunishedwithTimeout
OfferedHole

ChosenHole
Responselatency_ms
ExperiencedTimeout_ms
CollectionLatency_ms

-

A

_Recordium
DateTmeCode
Rat

Box

Trial
Responseium
Location

Phase
TimeAbsolute_ms
TimeInSession_ms
TimeInTrial_ms
InkerestingTime_ms
ResponseType

Phasetumber
f PhaseMame

2.
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| ResponseType

Description
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