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CHAPTERIL

Introduction

Welcome

GraFit version 7 for Micros@tWindowst combines presentatiomuality scientific graphs
with comprehensive data fitting. The result is a powerful package that is easy to use,
produces stunning output, and can also fulfill the needs for quantitative data analysis. Data
can be fitted using variatypes of theoretical models, and your own equations can easily be
added to those supplied with the program. Comprehensive graph plotting facilities allow you
to display your data oiscreen and edit the graphs interactively.

Key Features of GraFit

GraFitprovides the experimental scientist with a tool for visualization and analysis of their
data. For the occasional user, GraFit can be configured to perform routine analyses with
minimal interventiort in many cases it is possible just to enter the data ahahalGraFit to
calculate the results and plot the graphs in the background. Advanced users can utilize the
full power of GraFit for analyzing complex equations, and may create custom fitting
templates for routine data processing.
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About this Guide

This mawual describes how you can use GraFit to examine your data, and to plot graphs. We
recommend that you read the manual fully, and try out some of the examples described.

Notational Conventions

The following notational conventions are used throughout thisore:

Convention

Meaning

SMALL CAPITALS

Monospace

Bold

Small capitals indicate keys to be pressed. For instance,

A

AYRAOIGSa aLINBaa (KS wrQ 1Sé¢d LT Y
this is written as (for instance)

SHIFEND

GKAOK g2dz R YSIy Fdm2{f|BeRa R HKS yw{LMN
1Seé¢ o

Monospace type indicates text that should be entered on the

computer keyboard. For example, to obtain a directory of drive A: when
running a Command Prompt window, you would enter

DIR A: RETURN

Bold text is used for menu item commands, e.g. Bdit menu. Where
cascading menus are present, an arrowhepdi¢ used to separate the
submenus. For example, the Windows Control Panel application is
started from the desktofstart} Control Panetommard.

Note Important information that should be noted is written in italics, and separated from
other text by horizontal rules, as here.
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Contacting Erithacus Software
Technical Support

At Erithacus Software we are working hard to provide you with intuitive technical products.
However, if you find yourself with a technical question that you cannot resolve, please
contact our teclical support department. Registered users can obtain technical support
from one of the following sources:

1 Faxj+44] (0)1342 841 939
1 Email support@erithacus.com

1 Internet http://www.erithacus.com/grafit

Note  Always quote your serial number and the product version, which are shown on the
About screenHelp } About GraFittcommand).

Internet

Our web site can be faouw at http://www.erithacus.com and here you will find latest
information about our software products. In addition, we post technical notes, tips and
answers to common problems.

Tip Be sure to check otittp://www.erithacus.com/grafitto download the latest fixes
and updates. GraFit will check automatically for updates when the program starts.
You can also use thdelp } Check for Updategommandto ensure you have the
latest release.
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CHAPTER2

Installation and Activation

System Requirements

Software
GraFit version 7 requires Windows XP or later and is fully compatible with Windows Vista and
Windows 7.

Hardware
Any computer that is capable of running the Windows operating system in use.

The GraFit Package
The GraFit package comprises the following:
9 GraFit program on GROM or via electronic download.

T ¢KS DNJ CA( thisirsaNdlji Depetafing 8pondthe GraFit package that was
purchased, this guide may only be available in electronic form.

Note When GraFit is first run you will be able to register the product. Registration is
optional, but will ensure that you are informeflithe latest updates.

Installing GraFit
Online Installation

Download and run the installation program from the GraFit website
(www.erithacus.com/grafit

CD-ROM Install ation

Insert the GraFit GBROM into your CD or DVD drive. The Welcome screen will load
automatically.

Note Some systems are configured so that automatic running oRODI software is
disabled. If your system is set up in this way, the Welcome screen displaged by
selecting theRun command from the WindowsStart menu, and entering the
commandD: \ CDRUNvhereD: is the drive letter of your GROM.

17
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Installation Process

GraFit

Select thelnstall GraFitoption to install GraFit onto youcomputer. The installation program
will copy the files to your hard disk, and place an entry for the GraFit program on the
WindowsStartmenu, under theProgramsentry.

Adobe Acrobat Reader

The GraFit installation includes this useamoal saved in Adobe Portable Document Format
(PDF) To read this file, it is necessary to have the Adobe Acrobat Reader (version 6 or later)
installed. If you do not already have Acrobat installed, you can do so by seléusirad)
Acrobat Reader Installation of Acrobat Reader requires your computer to be connected to
Internet.

Activating the GraFit Program

18

After installing GraFit it is possible to run the software in evaluation mod&4aiays. During

this time the program is fully functional and is equivalent to a shugkr activation. To
continue running the program after thevaluation period expires, it is necessary to activate
the program online by entering a valid activation code (serial number). Activation codes are
purchased; after the program has been activated it will run without showing the activation
dialog box again

Activation Dialog Box

Before GraFit has been activated, running the program will produce the following Software
Activation dialog box:

GraFit 7 Software Activation @I—g—hj

Activate GraFit 7

— L Activation Code (full or evaluation):
WY LN LG

Evaluate GraFit 7

Click the Evaluate button to obtain an

evaluation code . .
Software Activation
dialog box

{ This software is not yet activated.

To activate the program, enter your Activation Code (either full or evaluation) into the box
above and click the Activate button.

To evaluate GraFit during the trial pericd, click the Evaluate button,

Change Proxy Settings... Purchase activation code online
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While the program is being evaluated this dialog box shows the remaining evaluation period;
if you are still within thel4 day evaluation limit then you can run the program by clicking the
Evaluate button. Once the evaluation p®d has expired you will not be able to run the
software until you have entered a full activation code.

Evaluate GraFit 7

‘You have 5 days of your evaluation period I
remaining Evaluate

Mol e B B | .

During the evaluation period the
number of days remaining is
shown. CliclEvaluateto run the
program.

L

'hp‘

Setting Proxy Settings

For some users, access to the internet needs to be via a Proxy Server. Providing you ca
access the internet using a browser such as Microsoft Internet Explorer, GraFit will

automatically make use of any proxy settings that might be needed. In some rare

circumstances it may be necessary to use custom proxy settings in order to access the
internet; these can be set by théhange Proxy Settingsutton.

Running in Evaluation Mode

The software can be evaluated fb4 days prior to purchase. To start your evaluation period,
click the Evaluate button on the Software Activation dialog box. In order to start the
evaluation your computer must be able to access the internet. The first time you evaluate the
software, you will need to supply information about where the Evaluation code should be
delivered. This code will be emailed to you at the address entered into the following dialog
box:

Get Evaluation Activation Code I,&J

Evaluation email address

{J Please enter and confirm the email address that ) )
your evaluation activation code will be sent to. When you first start the evaluation

period you must enter the email
Email: address © which the evaluation
activation code will be sent

Confirm email:

[ oK l | Cancel |

. A

ClickOKto request an evaluation activation code. This code will be sent immediately, but you
should allow a few minutes for your email system to process the message.

Note  Most email systems are set tip move unsolicited email to a "Junk" email folder. In
the event that you cannot find your evaluation code email, try looking in your Junk
folder in case it has been moved there.
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Using the Evaluation Activation Code

Whenyou receive the email with your code, paste this into fativation Codebox and click
the Activate button.

During activation you will be asked to provide a password, which will be needed in future if
you reactivate or deactivate the software and an emaildress that is used to allow
automatic reminders to be sent if you forget your password.

During the evaluation period the software is fully functional. After the evaluation period has
ended it will no longer be possible to run the software unless yorchmse and enter an
evaluation code.

- ~
q? = |3 GraFit - Untitled ESREERT
—-/ Home Text View Options ™ & ~
i == e
j “E Import Data i
T I Add Stock Item B ]| ' ‘j
Add Paste Object
- ﬂ - -
Items Clipboard Edit Object
lj' Evaluation mode You have 0 days of your evaluation period remaining Activate...
Ttems 1 x
.""‘“'1“~_HJ '“‘fﬂ"fm&ﬁal’"ﬂ-

GraFit running in evaluation mode

Purchasing a Full Activation Code

Full Activation codes can be purchased online by following the link on the Activation dialog
box. There are two distinct types of full activation eodingleuser activation codes and
multi-user activation codes. More information about multer codes can be found later in
this Chapter.

Activating the Software

Once you have purchased a full activation code, paste this intd\thieation Codebox and

click the Activate button. If you purchased GraFit on (XM the activation code (serial
number) will be present on the software case; if you have downloaded the software you may
purchase an activation code online.

During activation you will be asked togvide a password, which will be needed in future if
you reactivate or deactivate the software. You will also be asked to provide an email address.
This address is used to allow automatic reminders to be sent if you forget your password.

Activation is donevia the internet; if your computer is not connected to the internet it is
possible to carry out offline activation. See the online help for a full description of how offline
activation is carried out.
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Deactivating GraFit

Your GraFit software needs to be activatedlime, during which time a count is made of the
number of times an individual activation code is used. You will not be allowed to activate
software on more computers that is allowed by your license agreemers. Mieans that if

you wish to move your software to a different computer you should first deactivate it on the
original computer.

Note  Once you have deactivated your software it will no longer run until it is once more
reactivated.

Deactivation

To deactivag your previoushactivated software, select thelelp Aboutdialog and select the
Deactivatebutton. You will need to enter the password that you gave when you originally
activated the product. If you have forgotten your password, clicking=tbrgjottenpassword?
button will automatically email this to you

Multi -user Installations

If you have a muluser installation then there is nd-orgotten password?button as
passwords are administered by the designated License Administfsee later). The License
Administrator is also able to deactivate any nmulsier installation remotely.

Changing Computers

If you change computer, it is advisable to deactivate your GraFit installation from the old
computer bebre reinstalling the program on the new computer.

Checking for Software Updates

You can check to see whether any program updates are available by runnirigethé
Check for Updatexommand. If updates are available online yowdahe opportunity of
downloading and installing them.

Uninstalling GraFit
GraFit can be removed from your system by the following procedure.

1. From the WindowsStartmenu, launch the Control Panel ajgaition.
2. Doubleclick theAdd or Remove Progranison.

3. Choose GraFit 7 to uninstall, and click @leange/Removéutton.
4. Follow the instructions

Note  We strongly recommend that you deactivate GraFds described aboveyrior to
uninstalling the program.

21



DN} CAG | aSNRa DdzARS

Different GraFit Editions

GraFit comes in a variety of editions that share key functionality but have different licensing

22

and activation models. The different editions are listed below.

Edition Features License Validity
GraFit Pro Multi-user version with wetbased Rolling tyear
management of activation codes. subscription, extendable
GraFit Pro As above for use in naprofit organizations  Rolling tyear
(Academic) only. subscription, extendable
GraFit Singleuser standalone version of GraFit Unlimited
GraFit As above for use in negprofit organizations  Unlimited
(Academic) only
GraFit (Student) Entrylevel singleuserstudent edition, for 1-year subscription,
use in norprofit organizations only. singleuser license

You can tell which edition of GraFit you have from the appearance of the program title bar.

Edition Appearance

GraFit Pro ( = 19 )= GraFit Pro - Untitled ILE]-:_&J‘
r& P Ll i A S e s |

GraFitPro (Academic) { ) s GraFit Pro (Academic) - Untitled [E=NEERT)

_'_4*9_“ PN Dot B0 P oo

GraFit [ M GraFit - Untitled E@ér
X '“04%“_v~“wwfuhf—*“»wmawﬁ

GraFit (Academic) [ N5 GraFit (Academic) - Untitled [E= )

Maaf‘d‘ﬂﬁ"‘-’\w&ﬁ‘“—"“d
GraFit (Student) { Ve GraFit (Student) - Untitled Elﬂl—s"v—hj1

Academic Licenses

If you work in a nofor-profit organization then you can pukck a S |y a! OF

RSYAO

license at a reduced price. Academic licenses are restricted in that they cannot be used in a

commercial organization; they are available for both singder and multiuser installations.

Student Licenses

The GraFit (Student) edition is a kmest entry version that is specifically designed to support

use by students. This edition is restricted to use only infaoprofit organizations. The

Student edition has a number of-built licensing restrictionsit can be activated only on a
single computer at any one time and the license expires after 1 year. Continued use beyond

that time will require purchase of a new license code.
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Comparison of GraFit Editions

A comparison of the diffent GraFit editions is given below.

Single User Student Multiple User
Licensing Licensing Licensing
Editions GrakFit, GraFit (Student) GrakFit Pro,

Number of users per
license purchased

Installations allowed

Cost per seat

Remote license
management

Remote deletion of
licenses

Installation password

Duration of license

License can be renewec

Free upgrade to later
versions

Internet connection
required for activation

Internet connection
needed to run program

Serial numbers

GraFit (Academic)

1 user per license

A single user may

install the program on

a maximum of two
separate computerls

No

No

A separate password
is used for each user

Unlimited

(Not applicable)
No

No

T OXXXXXXXXXXXXXXXX,
T AXXXXXXXXXXXXXKXXX

1 userper license

Installation on a
single computer
only

Lowest entry price

No

No

A separate
password isised
for each user
Expires after 1 year

No
No

Yes

No

T SXXXXXXXXXXKXXXKX

GraFit Pro (Academic)

Depends on license size

The number of

installations allowed is
equal to the number of
user licensepurchased

Lower cost per seat than
single user licensing

Yes

Yes

A single password is use
to install all users

Yearly renewal of
subscription required
Yes

Yes

Yes

ved

MUXXXXXXXXXXXXXXXX,
MAXXXXXXXXXXXXXXXX

These installations must only be to support the designated user.
The first person to install the program provides an email address for someondedumes the License

Administrator. This person is responsible for managing passwords etc.

deletion.

An internet connection is required periodically to verify the license validity and test for expiry and remote
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Single User versus Multiple User  Licensing of GraFit

There are two different licensing models for GraFit: singler and multiuser. The licensing
model does not affect the functionality of the program, but there are some differences
regarding purchase, installation and software mairgroe.

Single User Licensing

Single user licensing is the traditional way of purchasing software: a separate software license
is purchased for each user of the program. Activation of the program requires a separate
activation coe (serial number) for each installation.

Multiple User Licensing

Multiple user licenses are advantageous in larger workgroups or organizations. A single
software license is purchased which allows a far larger numbemsthllations to be
performed using the same activation code. In addition, there is a centralized mechanism to
monitor and regulate the software use.

Activating GraFit for Single User or Multiple User Licensing

GraFit will automatically adopt the approptgalicensing model depending on the activation

code that is entered. GraFit activation codes are always 18 characters long, with the first two

f SGAGSNBR AYRAOFGAY3a GKS (el 2F tAO0Syasr O2RSo®
code; if thefirst character is a number then this is a single user code that is specific for a
particular software version. For example, 7XXXXXXXXXXXXXXXXX iS alsegleode for version

7 of GraFit whereas MXXXXXXXXXXXXXXXXX IS a-unsdti code than will activatany release of

GraFit from version 7 onwards.

Purchasing Single User or Multiple User Licenses

Our online software shop allows you to purchase either siugler licenses or muHiser
licenses. Please visitww.erithacus.com/grafifor more information.

Converting between Single User and Multiple User Modes

Although it is unlikely that you will need to do this frequently, it is possible to switch modes
(though you will need to have purchased appropgidicenses in order to allow this). To
change mode:

1. Deactivate your current license by clicking on Bbeactivatebutton on theHelp} About
dialog box.

2. Exit the program

3. Restart GraFit

4. Enter the new activation code and click tAetivate button

Multiple User Licensing Operation
Initial Activation

When you first activate a copy of GraFit using a ruggr activation code, you will see the
following Activation Information dialog box.
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-

Activation Information: MU_. 777 - I. ? ihJ

This is the first activation of a multi-seat activation code.

The email address you enter will be identified as the Administrator for
this activation code.

Activation password

{J Please enter and confirm a password that you wish to associate
with your activation. In the event that you need to reactivate
your software, you will need your password as well as your

activation key.
Activation Information
Password: | dialog box for multuser
Confirm password: activation codes: first

activation
Activation email address

{0 Please enter and confirm your email address. This is required
o that your password can be emailed to you if you forget it.

Emiail:

Confirm email:

[ Activate l | Cancel |

. A

The activation password that is entered will be used to activate all further seats associated
with this license code and the email address entered will be that of the License Administrator
who will be able to monitor license use via the License Control RaG&, see below).

Note Activation of the first copy of GraFit will use up one of the available license seats. If
the License Administratois not a regular GraFit user (for example, in a large
corporation this could be an IT professional) then it is possible to regain use of the
seat by deactivating this user installation via the License Control Panel. Deactivating
an indivdual user in the License Control Panel will not remove their registration as
the License Administrator.

Setting up the License Control Panel

After the initial activation, the License Administrator will receive an email (viighsubject
dLicense Control Panel Informatiody St f Ay3 GKSY K2g G2 ONBL (
them to monitor license use. Our muliser licensing is implemented using software
produced by a company called sot WORKKo provide the online licensing servers. This
email will remind you of the muHiser activation code that has been used and provide a
Confirmation Key that will let you add this code to your personal License Control Panel
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account. A single account can monitor amymber of difference activation codes, allowing
one or more GraFit licenses to be regulated by a common administrator if required.

Note  Most email systems are set up to move unsolicited email to a "Junk" feazt. In
the event thatyou cannot find your License Control Panel Information email, try
looking in your Junk folder in case it has been moved there.

Registering for a New License Control Panel Account
Follow the link in the email and click on tNew Accountbutton.

r N
/& License Control Panel Login - Windows Internet Explarer oo
e | Y https://www.softworkz.com/license/indexa v % ‘ b | "f| A ||-" Google P |

5l Favorites | ) License Control Panel Login | M- v [ @ v Pagew Safety~ Tools~ @~
SOFTRORKZ

User Name:

Password:

License Administrator Login

@ Internet | Protected Mode: On ¢y v W100%

The Licese Control Panel login screen

Follow the instructions to create your account. Once created you can then log in the your
personal account

Adding a Multi -user License to your Administration Account

When logged into you LCP accoudlick Add New Softwareto add a multiuser license to
your account.
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. Add New software to your Account

To add new software to your account, you will need the Confirmation Key that was sent to
wou by email. This email is sent to you after you activate your software for the first time.

Pleaze "Copy and Paste’ the Confirmation Key from the email here:

N2ty Nt

CanlrEmn;zrnn Key Submit
Adding new software to your License Control Panel account

You will have received the Confirmation Key in the initial email; enter this andStliohit

Once added you will be able smiminister each mukluser license that you register by clicking
on the entry in the list.

Your Software Licenses

single user software - click on code to view details and manage

Software c Activation Cod Activation Activati il Activated Maximum
Description ompany Chvation Lods Date cHvation emar Computers Computers

multiple seat software - click on code to view details and manage

4o be b bung, A Popi

gzrst::?;ﬁo“ Company Activation Code S;ltie\.ration Activation email gétaitvsated 2:::2‘“'“

GraFit Pro Academic Egglﬁsgg Megm e 12/28/2009 s “@erithacus.com o 10

GraFit Pro Academic Eﬂxj;g: MASSann . am12/28/2009 ' _ @erithacus.com 1 10
Help

et B s bk e et B el i P e ANl
List of all software licenses administered via an individual License Control Panel account
Managing a Multi -user License

To manage an individual muliser license, clicking on the entry in the list above. This will
produce a screen that shows information about each activated user.

Software details for Activation Code MAT 0

Software From Company Activation Date Activation Email License Type Expiry Date

GraFit Pro Academic  Erithacus Software 12/28/2009 _ @erithacus.com M{'étlsl‘f;; - 12/28/2010

Resend Password ] [ Change Password I [ Change Email ] [ Extend License ] [ Remove Software

Computer ID Seat Activation Date De-activate ? Computer ID Seat Activation Date De-activate ?
ROBIN-ADVENT 12/28/2009

ﬂ
m
1

{
i
i :
|
S
3
}
{
L\.\v‘-\\'\#%-u

¥

Management of an individual multiser license
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All activated seats are listed by Computer ID, which is the name of the indivadmputer
that has activated the software.

Changing the Activation Password and Administrator Email Address

To change the Administrator Email address, clickChange Emalbutton and to update the
password clickChange Passwordf you change the pas&nd then all new activations will
need the updated password. Changing the password requires knowledge of the current
password if you unsure of this clickResend Passwordo email this to the current
Administrator Email address.

Deleting a User from the Lic ense
The License Administrator can deactivate the software on any of the installed computers by

clicking on theYest A y{ dzy REKII & @SG %S5 SSYyiNEd hyOS RSIH O
computer will no longer be able to run GraFitless they reenter a valid activation code and
password. Deactivation will typically take 24 hours to take effect.

Adding Extra Users

Additional users, up to the maximum specified by the license, are added in the same way as
theinitik £ dza SNX» ¢KS DNICAG az2¥Fd6l NB Ydzad o6S Ayadi
the software is run, the mukhiser license code is entered into the activation information

dialog box. For subsequent users this will produce the following dialog box.

Activation Information: MU 2 7 . 77 o |i|£_hj

Activation password

U This software is licensed under a multi-user agreement

Please confirm that you wish to activate the software on this

computer by entering the code's current activation password. Activation Information

If you have forgotten the password, plase contact the dialog box for multi
Administrator assigned to this activation code. user activation codes:
second and subsequent
Computer Descripion ROBIN-ADVENT activations
Password: |
[ Reactivate l | Cancel |

. A

Activation of the software will need the password that was specified during the first
activation and which is available from the License Administrator fsd activated the
software.

Reusing Multi -user Seats

The seats in a multiser license can be f&@located to other users by deactivating one or
more of the installed seats. Deactivation can either be performed by the decen
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Administrator from the LCP, or by the using theactivatebutton that is found on theHelp}
About dialog box.

Note Deactivation of a seat will typically take 24 hours to process. You will therefore not
be able to add a new user seat until this times ledapsed.

Expiry of Multi -user Licenses

Multi-user licenses are sold on a tifimited basis and expire one year after the initial
activation. Extension of the license needs to be performed before the expiry date in order to
ensure all users are able tomtinue using the software.

When does a License Expire?
The length of time remaining on the license can be found orHélp} About dialog box.

Serialno: MU L ; The expiry of a mukHiser license is

shown on the Help About dialog
box

Your multi-user software license expires in 363 days time

P P

Three weeks before younulti-user license is due to expire, all users of the license will see a
warning banner whenever GraFit is run.

(} Ho &)+ GraFit Pro - Untitled (=] |
&/

Home Text WView Options ™ & ~
5 g Import Data Y select & ’ ]
T [ Add Stock item : &=l] Ediit Text
Add - - _ Paste Undo Redo Cut Copy Clea Object
- 7aj Store Stock Item -
Items Clipboard Edit Object

l} Multi-user license expires soon Your multi-user software license expires in 3 days time

Items o x
Em- AR i P B T e g wh F P e

Multi-user license expiry warning

What Happens if my Multi -user License Expires?
If a multiuser license expires then the next time a useicofle tries to run GraFit they will
see the following dialog box.
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GraFit 7 Software Activation

D[ |

Activate GraFit 7

1 |
\ S a7y

Evaluate GraFit 7

expired.

Activation Code (full or evaluation):

Your multi-user software license has

Software Activation
dialog box
displayed when a
multi-user license

existing license renewed,

box above and click the Activate button,

) This software was activated by a multi-user license that has now expired.

It is also possible that your computer cannot connect to the internet to validate the license.
Try again with a valid internet connection or centact your license administrator to get your

To reactivate the program using a different license, enter a new Activation Code into the

has expired

I Change Proxy Settings... I

Purchase activation code online

L

-

This dialog box is displayed either if the mulsier license has expired. To continue working
with GraFiteither renew the existing muHiser license, at which point all users of this license
will then be able to use the software again, or purchase a new sirgge or multiuser
license and reactivate the program using the new license.

Note If your computers not connected to the internet for an extended period then this will

prevent license verification, which will also result in apparent expiry of the license.

Reconnect to the internet and try again in order to rectify this.

How are Licenses Renewed?

Multi-dza SNJ £ A OSy & S &dzLBEI yI (6 Sk y®Rl 20LALYSR FTNR Y

involves the following process:

1. A new multiuser license is purchased,

www.erithacus.com/grafit

i KS

typically from our online store (see

2. The activation code will be then be received as normal by email.
3. Instead of using this license to activate GraFit as shown above, it is used to add more
time to an existing multuser installation, using the Licensert@rol Panel.

From the License Control Panel, choose the existing activation code that you wishup top

then click theExtend Licenséutton.

[ AO


www.erithacus.com/grafit

Chapter2: Installation and Activation

Extending the expiry date fo
an individual multuser
license

License Extension Code :

~¢‘. b

Submit Cancel t
e, g A “‘_‘t-"’ial'#m,fj

Enter the code for the new muitiser licenseghat you have just received. The time available
on the new license will be added to that of the existing one.

Note After extending your license it will typically take 24 hours before the new expiry date
is shown correctly on thelelp } About dialog box. Haever, the License Control
Panel information will be updated immediately.

License extension can be performed at any time. An activation code can only be used to top

up another code if the tojup code has not already been activated, and can only be used
once for this purpose.

Note It is only possible to tepp a multiuser license using one of the same type. For
example, a lauser license can only be topped up with anotherugér license.

Please ensure that you purchase the correct license type when ybuomextend
your license.

Frequently asked Questions  About Activation and Licensing
Single User Licenses

What happens to my installation if my computer is damaged or replaced?

Where possible you should explicitly deactivate your GraFit installation on any old computer,
then reinstall on the new one. However, there are circumstances where this is not possible,
typically if your computer breaks or is stolen. Under these circuntgtsryou simply need to
reinstall GraFit on the new computer using your activation code and password. If you have
forgotten your password then this can be resent to you by clicking-thrgjotten Password?
button on the installation dialog box. In the evetitat the new activation exceeds the
permitted activation count you will still be able to proceed though you will also have to
NBFEOGAGFGS |ye DNI CAlG Ay a\Whathappdndif yfydto adtiyate? { K
more copies than allowed by my =2 0 ¢

What happens if | try to activate more copies than allowed by my license?

If you try to activate GraFit on an additional computer that results in the installation count for
this activation code being greater than permitted by the license thenldhest activation will
be allowed, but all previous installations will automatically be deactivated.
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GraFit Activation

(@@ You have exceeded the activation limit
= allowed by your software license

The current activation has been allowed, but all previous Message shown when

activations have been deactivated. You can reactivate these . h .

up te the limit allowed by your license next time you run the activation of GraFit exceeds th:

software on those computers, license limit for the code being
used

4 Your user license permits activation on a maximurm of 2
computers at the same time

L #

You can reactivate the previous installations, up to pleemitted license limit, next time you
run GraFit on those computers.

What happens if | have lost my activation code?

It is your responsibility to keep your activation code safe. In the event that you lose this code
contact Erithacus Sales via our web sitel we will do our best to assist you.

Multiple User Licenses

Note  You should also consult your License Administrator when dealing with-useitti
installations

What happens if | try to activate more copies than allowed by my license?

You will not be abléo activate more computers than allowed by the license for the activation
code you are using. Please see your License Administrator if you need to add more seats.
What happens to my installation if my computer is damaged or replaced?

Each activation is aeciated with an individual computer. In the event that computer is no
longer running a copy of GraFit then the License Administrator can remotely delete that seat
from the license, allowing you to reinstall GraFit on your new computer without affectieg th
number of available seats remaining on the license. Please see your License Administrator if
you need to remove an unwanted installation remotely.

What happens if | have lost my activation code?

Activation codes and passwords are managed by your designbicense Administrator.
Please see them for assistance.

| am the License Administrator and have lost my administration details!

Please contact Erithacus Sales via our web site and we will do our best to assist you.
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My license has expired or is aboutto e  xpire, what can | do to extend it?

Management of activation codes is done by your License Administrator. They can extend the
expiry time by purchasing a new license code and using this tapaje time remaining on
your original multiuser code.

Why is the licensetime -l i mi ted? | dondt want my soft we

Our multiuser licensing model is based upon defined expiry periods coupled witHhastd
management of installed seats. It is not restricted to a particular version of GraFit and if a
new verson is released then your multiser license will also activate the new release. In
addition, the pricing of multuser licenses factors in the reduced lifetime, making this an
affordable and managed method of software use. However, this licensing modudtis
suitable for all users and if you would prefer not to operate with tilngted software then

your should instead purchase one or more a single user licenses.
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CHAPTERS

GraFit Basics

Running GraFit

The GraFit installation program will add a GraFit entry to the Programs list on your Windows
Startmenu. When you run the GraFit program, the main GraFit window will open.

Ribbon or Menu and Toolbars

GraFit 7 uses by default an Office 288yle ribbon bar to access the various commands. The
ribbon bar comhies the functionality of both toolbars and menu bars, which are used in
more traditional Windows programs.

Office 2007 -style Ribbon Bar

GraFit logo button. Click here to accessRkilemenu

S Quick Access Toolbar

- ~
é -h/ &) - e GraFit - Untitled [E=EER™
—-/ Home Text View Table Options ™ & ~
5 & Import Data h * I select & j
- &) Add Stock Ttem ﬁh G| Edit Text
Add Paste Undo Redo Cut Copy Clear Object
- ﬁstore Stock Item -
Items Clipboard Edit Object

GraFit 7 using th Office 200%tyle ribbon bar

The ribbon bar displays commands grouped on a series of tabs, giving a less cluttered layou
GKIFY GKS GONIXRAGAZ2YFE RAALX e &PHSOKENDBA L
hold commonly used commands in a consistent manner. File menuis accessed via the
GraFit logo button, found in the top left of the GraFit window.

Using the Ribbon Bar

The ribbon bar comprises a set of tabs that hold relatechmands. Each tab has one or more
ribbon groups that collect toolbar buttons. Click on the button to activate the command.
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Currently selected tab

/— Tab specific to current item window

Add

'ﬁ Store Stock Item

Items

Redo Cut

Copy  Clear

Clipboard

Edit

N
N = I Data/ GraFit - Untitled [E=EER
—/ ] i 4 —
Home Text View Table Options ™ &
5 45 Import Data h * 34 select A al
=) Add Stock Item g =] Edit Text ‘j

Object

-

Object

2 lW‘f."W‘ﬁ.—r“*M’MJ
~ S

Ribbon groups

TheHometab holds frequently used commands; tiexttab has commands that are used

for text formatting; the View tab has commands that relate to the way information is
displayed. These three tabs are always present, but in addition there are some tabs that hold
commands specific to particular item windows. When a data table windows is selected (as
above), aTabletab is present on the ribbon bar; when a graph item window is selected a
Graphtab will be found.

Using the Quick Access Toolbar

The Quick Access Toolbar can be used to hold any commands that you frequently access. In
the example below, various formatting commands have been added.

C} Ho@gsA-¥-)g *
{__,/
il

% . .
Ne——. Click here to customiz
Text

e ol il gt} i PP

Home View

TheCustomizebutton allows various aspects of the toolbar to be sified, including whether

the toolbar is drawn above (as shown) or below the ribbon bar. To add commands to this
toolbar, either use theCustomizebutton or right-click on any command button that is found

on the ribbon bar and set¢ Add to Quick Access Toolbar

Legacy -style Menu and Toolbars

It is also possible to run GraFit using a leggtgle combination of menu and toolbars, giving
an appearance that is similar to GraFit version 5 and earlier. The legacy style may be
preferredby existing users of the program.
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Toolbar options, click here

customiz

/_ Menu Toolbar: _l

(@) Grafit - Untitled / = [ [
I File Edit View Agd Window Help

DEEH&L 2@ e F@E e .| &0 .

i NOOOGab (X _|IHE G EHEEEFHE R A :

i Tahoma 10 B I UXx|ZS|A-¥-|E=E=

Items ax

|l gt gt g i o B BT ™ ——— P

GraFit 7 using legaestyle menu and toolbars

Customizing Menus and Toolbars
To customize menus and toolbars, click Feolbar Optionsbutton that is found on the right

of each toolbar. You can completely customize the commands that are found on each toolbar
and menu by dragging and dropping the various command button icons.

Swapping Between Ribbons and Menu/Toolbars

TheAppearancecommand is used to change the layout of the program. The location of this
command is found on th®ptionsmenu of the ribbon bar, or th&iew menu when in menu
and toolbar mode.

=Ry
Options ™| & ~
Style 13
Font 3

Appearance 13

Right To Left

Menu and Toolbars

Ribbon

V' | Animation

v | Frame Theme

T

Changing fromibbon to menu and

toolbars

-
] GraFit - Untitled !
: File Edit | View | Add  Window Help j
Jd5 4 Ttems Pane » = @ & »
: k N O Toolbars 13 T3 JJ T3 i |_- _| ,—‘;’
E SRR R i
. v | Waorkspace Tabs — " »
i| Tahoma I oo x |=|A-2 :
Options.., re
Items
style > 3
Font 4 :
fity Appearance » Menu and Toolbars ’
Right To Left Ribbon
E Animation
b Frame Theme
. 5
Eghs 4y anten ;M-__,.'-ﬂ-"}

Changing from menu and toolbars to ribbon
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The GraFit Workspace

38

When initially opened, the GraFit workspace is empty. A GraFit file can comprise one or more
data tables, graphs, datanalyses, equation definitions, transformation definitions, notepads
and embedded objects. Collectively, these items make up the GraFit workspace, which are
stored to disk as a single file. After adding a number of items to the workspace, the
appearance bthe GraFit window is shown below.

— ltems pane Active item
Item window selectic window
/ tabs
(} Hofgs A-& - P{“ GraFit - Untitled I (=] © i
—/ Home Text View le Options ~ & ~
\47 Implbrt Data ;j * 1ty Select A ;
T 5 aaq stock Ttem o0 - B[ Edit Text ‘j
d Cut Copy  Clear Object
- g stofe stock Ttem Al -
Itergs Clipboard Edit Object
Items 4 x Data E Men-linear Fit Equation -
& - |
baa I nat Fonts Indents
Estimatrix
S Constants Definition Estimates Fonts) Indents ,
a1 General X Variables rameters - o
Graph .
Data l - = x|¥ - [T Robust
7 ‘ 2 3 il —
Typ=
Nondinear Fit Column
Name v
] 1 —
15 y——
Linear Fit 3 I
4
=] : -
Equati g
uation 7
8
9
10 v
1K b
Ready UM | Row 1, Col 1 10056 (=) U (s

A GraFit workspace with a number of items added

In this example, one each of the following items has been added: a data table; a graph
window; a nonlinear fitting item; a kear fitting item; an equation definition. The linear fit

and graph items have been closed so that their windows are not visible in the workspace;
their icons within the Items pane are drawn lighter to reflect this. All the added items are
stored inside tle same GraFit workspace, and can be saved and loaded from disk using the
File menu commands. If you run a second copy of GraFit, you can copy items between
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workspaces by drag and drap by using the commands in ti@ipboardgroup' to copy and
paste items via the Windows Clipboard. Each item in the workspace is represented by an icon
in the Items pane.

GraFit Items

GraFit items are initially created in a new window that residues within the maakriG
window, and are identified by the presence of an icon in the Items pane. Closing an item
window does not delete the item it simply makes the window invisible. This allows you to
keep open only those items that you are currently working on.

Managin g Items
Adding New Items
To add a new item to the workspace:
f  Use theAdd commandon the Hometab’® and select the type of item that you require.
Switching Between Items
To switch between items:
1 Click on the window to activate, or click dhe icon that represents this item in the
project window, or use the item window selection tabs.
Removing Items
To delete an item from the workspace:

1 Select the icon that represents the item in the project window, and chooseClear
command.

Item Representation

When an item window is closed, the contents of the item still remain present in the GraFit
workspace file. The item window can be reopened by dowtitking on the icon, which is
found in the Items pane. The icon thapresents the item is shaded so that it indicates the
current state of the item, as shown below.

]_E GraFit item, open. The icon is drawn normally.

Linear Fit, open

] 3 GraFit item, closed. The icon is drawn as a ghosted image, whitghtés
Linear Fit,  than normal.
closed

* Found on theEditmenu in legacy mode
® TheAdd menuin legacy mode
6TheEdit} Clearcommand in legacy mode
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% Embedded objecbpen for editing. The object icon is shown overdrawn wi

Embedded  hatched lines.
item, open

Embedded Embedded object, closed. The icon is drawn ghosted.

item, closed

L= Linked objectclosed. A shortcut overlai?l) is added to the icon.
Linked item,

closed

Switch between item windows to edit their contents. Information about using each of the
GraFit item types is found in Chapté&rd 3.

Editing the Item Name

Items are referred to by the name shown in the project window, so it is useful to change this
from the default to something more meaningful. To ediettem name, select the icon in the
project window, choose th&dit} Renamecommandand type in the new name.

Item names can contain any characters, but must be different from any other item name in
the workspace.

Changing the Item Icon

The icon that represents an item may also be changed. This can be useful to allow similar
items to be visually distinguished. To change the icon, select it and choosdcdhe
command (on the View tab of the ribbon). For each item type there are a number of
alternative images that can be used. In addition, it is possible to use an icon image that
resides in any executable or DLL file on your computer.

Item -specific Commands

Although some commands apply to all GraFit items, many are-$i@aaific. For example, the

Fit Datacommandapplies to the Linear fit and Ndmear fit items, but not to the Data table

or Graph items. Commands that are not available are shown grayed. In addition, each item
window has one or more specific menus that are only present when this window is selected
For example, only graph items ha@eaphand Objectmenus.

Printing the Item Contents

The contents of any item window can be printed using Hie} Print command, and the
printing previewed using thé-ile} Print} Previewcommand.

" Found on theNindow menu in legacy mode
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G Ho &)+ Data GraFit - Untitled (PSRN
/| Home Text View Table Options ™ & ~
\“5 Import Data b * T ‘j
_E L&) Add Stack Ttem ) L] =) =] Edit Text | 3
Add Undo Cut  Copy Clear Object
- @ Store Stock Item o
Ttems Clipboard Edit Object
kems  # x| [EData X “ Print preview
E [E] Data -B X
Data 1 2 3 4 =
Type
Column % Data y Data
Name P = N
] o000 &) GraFit - Untitled .
2 2.0000 ||igguprnt b 4 @, E, [ Close Preview
3 3.0000 2\ A K
4 4.0000 ) v
5 5.0000 Uekes el
6 6.0000
7 7.0000 SR I
s | |
8 8.0000 e x Data y Data
E 90000 N:M 1.0000 2.0000
10 10.0000 =z 2.0000 4£.0000
1 £ 3.0000 2.0000
|« [« 4.0000 5.0000
[5 ] 5.0000 4,0000 £
] 8.0000 5.0000
= 7.0000 £.0000
g £.0000 5.0000
ER 9.0000 £.0000
[10 | 10,0000 6.0000
Ready

o>

icd Ry
L

Page Settings

The File } Print } Page Setup command allows the paper size and orientation to be
specified, and the margin sizes to be entered. These settings are stored separately for eact
item in the workspace.

8 File} Page Setugommand in legacy mode
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Page Setup Iil—g_hj

Paper

Size: | A4 210 x 237 mm -
Source:  |Auto Select -
Orientation Margins {millimeters)

& Portrait Left: 25.4 Right: 25.4

Top: 25.4 Bottom: 25.4
Landscape

Header:  7.62mm Footer:  7.62mm

Header (footer text

Header:  &F [&1] [3
Fonts...
Footer: Page &P M

Restore Defaults Save as defaults [ oK l | Cancel |

e 4

A header and footeare printed at the top and bottom of thpage, respectively. The header
and footer text can contain special strings such as the file name or the time that the item was
printed. These special strings are specified by clicking o> Heutton. To omit the header
and/or footer from the output, leag the entries for theHeader textand/or Footer text
blank. The font used to display the header and footer text can be selected by clicking on the
Fontsbutton.

Changing the Printer
To change the printer from the default, click tire Printer button.

Stock Items

Individual GraFit items can be stored for future reuse by selecting an item and usiS¢ptiee
Stock Itemcommand They are reloaded using th&dd Stock Itemcommand. Storing and
loading of items is especially useful for saving and restoring equation definitions, but can be
used for any GraFit item. See Chaptdor more information about the location of item files.

GraFit Templates

Workspace files can be created by adding a number of items as described above.
Alternatively, it is possible to load a pbailt workspace fom a template, using théile }
New command. See Chaptdrfor more information about using templates.

Accessing Help

GraFit includes a complete dime help systemd guide you through using the program.

In legacy mode these commands &ite} Store Stock ItemandFile} Add Stock Itenrespectively.
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To view the help topics
1 From theHelpmenu,select theContentscommand.

©

To obtain specific help for a dialog box

1 Click on the Context Helputton in the top right of the dialog box to display the help that
is available for that dialog box.

L2

Window Display Styles

By default, GraFit uses a similar window style to that of the Microsoft O suite of
programs. However, a variety of alternative window styles can be used if desired. To change
the window style, use th@ptions} Style command®. The various style colors are shown

Help menu

Context Help menu

(i,_\ N -) Data GraFit - Untitled @Eﬂ
Home | Tedt  View  Table options ™ @ ~
& mport Data = “{ [D x Y select All || bl
" 5 add stock ftem =) = ] Ecit Text 4j '
Add Paste Undo Redo Cut Copy @ Object
T PToinY T L (R VR i Blue (Office
Ttems Clipboard Edit Object 2 7 I
tens 7 x| ElDaa x| EGraph [D]TeeSting: [ Notes 007 sy e)
eas B Dete R =R - = x| [ Notes - o x|
Netes | 2 [ -I . -
= Enzyme Kinetics Data Instructions
= )
SR -L@-—‘»—.dea‘)- Al ot Pl A P g b /]
’ Ve GraFit - Untitled B
Home.
L Import Data % E} * 1l Select All ||’ j
|5 Add stock Item el 1] Edit Text
Add Paste Undo Redo Cut Copy Clear Object
I Store Stock Ttem B BI k
Graph [ Text Strings
& Dats
Nn\ s i
= Enzyme Kinetics Data Instructions
e h ot gl i g ™ Foig sEga-iadap e o
NI D) - B
J,@ Hwo g Data GraFit - Untitled
Home | Text  View  Table Options ~ &) ~
-1 @Import Data g % * 1ty Select Al || b j
s I Add stock Item L ] Edit Text
Add Paste Unde Redo Cut Copy Clear Object
- Estore StockTtem Bl .
Items Clipboard Edit Object Sl |Ver
Ttems 2 X | [E]Data X [g§Graph [E] TextStrings [] Notes
Rl [E] pata =X . Graph - B X | Notes
Nots
= [ ‘ Enzyme Kinetics Data Instructions
—‘.,....-LJ"HL-,.,_: 0- PGP it i Imminiogyseh grajpteajpsiafgimo

10View} Stylecommand in legacy mode.
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@‘H o8- Data GraFit - Untitled =

e |oHome. Text  View ‘ Table ‘ Options ™ & ~
|’ mport Data = % E- o 13 Select All ]

S 4

La 145 Add Stock Item ] ) (=

] Edit Text
Add Paste Undo Redo Cut Copy Clear
I8 Store Stock Ttem

Clipboard

Aqua

2% Data X [5] Graph [E] Text Strings ] Notes -
. Data 5 =52 Graph [=1'q Notes =
= F N
fotes ‘ Enzyme Kinetics Dara Instructions
-—muwwﬂ D Lt R SV TGRS RIg rate dpinto (gs ob

@‘H 0 s Data GraFit - Untitled [E=E )
S tome |t View' | Table Options™ @) ~

[mportbata | [ M | Bselectan | B | .
A 0 o 1]
5 Add Stock Etem B = ] Edit Text Scenic
A orestoenem | "C Undo fedo Gk Copy Cler Object

ore Stock Item ‘

| Lol (Windows 7

Data %| [{ Graph [E] Text Strings [ Notes - Style)
(Ed Graph = & 52 | [ Notes =@

o B 28

Instructions

Enzyme Kinetics Data

P I e Y
Ho@ - Data. GraFit - Untitled =

Home | Tet  View | Table Options ™ @ ~
& mport Data =7 % 1§ Select All Aj
— g add Stock Ftem 1 ) 6 E Gl Edit Text . .
Add Paste Undo Redo Cut G a Object
5 e e nio e X G Gon 2 White (Office
Items Clipbeard Edit Object 2010 style)

Items # || [E Data x| [ Graph [E] Text Strings [5] Notes -

. Data - = % ﬂ B Graph = @ 2 | & Notes

Notes
Enzyme Kinetics Data nstructions
?‘W—H&W M’M‘ljﬂw@-

»
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Working with Files

GraFit Workspace Files

The GraFit workspace consists of all the items displayed in the main GraFit window (data
tables, graphs etc.). The contertthe workspace are stored together in a GraFit workspace
file, which has the .GFF extensidn addition to the contents of the workspace, the current
window sizes and positions are also stored in the workspace file.

Opening an Existing File

Choose therile} Opencommand to open an existing GraFit workspace file. This will bring up
the Open dialog box.

Windows Vista

When running GraFit on Winda Vista, the program uses the Vistyle Open dialog box, as
shown below.

] Open ﬁw

UCJ | & » User » Documents » GraFit Data v|"¢| | Search p|

‘ Organize ~ 22 Views ~ [ New Folder

Favorite Links Name} Date taken Tags »

EE- Documents [2El Sample Data

Bl GraFit Templates

& GraFit Data

EE Pictures

4 Recently Changed
Documentation on Erithacusnew
Erith on Erithacusnew

Computer

Desktop

Recent Places

Tl B R

More »

Folders ~

File name: - [.NI GraFit Files v]

[ Open |V] [ Cancel ]
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The locations of youiGraFit Dataand GraFit Templatesdirectories are added to your
Favorite Linksentries, allowing you to navigate quickly to thed&he locations of these
special directories are chosen from ti@ptionscommand on theViewtab™’.)

Windows 7

With Windows 7 the Open dialog box includes the shortcuts to yanaFit Dataand GraFit
Templatesdirectories under araFit 7.0entry. (The locations of these special directories are
chosen from theDptionscommand on theView tab™.)

(%) 0pen 55=)
-\:/--\;,1 | % » Robin » My Documents » GraFit Data - | ¢,| Search GraFit Data o |
Organize v Mew folder =~ O ':@'

G GraFit7.0 i Mame : Date modified Type Size
[E] GraFit Templates [#E] Sample Data 21/02,/2009 00:20 Shortcut 2KB

& GraFit Data

m

- Favorites

i Recently Changed

. Public

G# (F drive)

- Backup (Z)

M Computer

Bl Desktop

. Documentation (ERITHACUS
&4 Downloads

. Erith (ERITHACUSMEW)

1% ERITHACUSNEW

—u Media Archive (Y) i

File name: ~ | [All GraFit Files -

Copen ) [ o ]

L5 A

Windows 200 0 and Windows XP
Earlier versions of Windows use the olggyle file open dialog box.

1 TheView} Optionsmenu in legacy mode
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Open 7))
Lookin:l [ GraFit Data vl Q¥ B E-
?[': A% Sample Data
Deskiop
My Documents
My Metwork
Places
)
GraFit Data
File name: | A | [ COpen ]
GraFit Templates | Fiesoftype: | AllGraFit Fies v| [ Cancel ]

The buttons markedsraFit Dataand GraFit Templatesllow you to rapidly to the default
data and user temiate directories respectively. (The locations of these special directories are
chosen from theDptionscommand on theView tab™.)

Opening a Recently -Used File

GraFit maintains a list of your most recentiged documents. To see this lishen theFile
menu by clicking on the GraFit logo button.

GraFit logo button

© - —
@rdo s): Grg,
k|
# Recent Documents | ’
j New Blect &
~ 1 test = (it 7e
|/ 7 Open.. Ctrl=0 | 2 CPM kinetics =
. 3 2009-07-22_Matrix_30f6 = | b
Close 4 Standard curve {=1
5 Robust weighting {=l
+ -
H Save Ctrl+5 & pH Titration = 1
H 7 Paired linear regression = -
Save As..
& Multiple rate = J
R = '
5 9 Multiple linear 3
Hemoglobin saturation = :
E h send Mail.. Enzyme Inhibition = *
DNA hybridization =1 *
5% Properties Dixon plot =1 5
Competitive Inhibition =l t
23 ; - F -»
||__‘] Optlons| |X E!utGraFltl -
L :
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Select a document from the list to-@pen it.

Pinning files to the list

The list of recent documents shows files that have been most recently opened by the
program. If you wish to ensure that a particular document is kept on the list, so that it will
always be available, you can pin any file to the list by clicking on thegingbon.

= Pushpin icon urpinned
[r*] Pushpin icon pinned

Click on the icon ttoggle between urpinned and pinned.

Saving a File

GraFit workspace files are saved using Hike} Saveor File} Save Ascommands The
contents of the workspace arsaved, along with the current window positions and order.
When the file is reloaded, these positions and order are restored.

Saving a File to Use With Older Versions of GraFit

Newer versions of GraFit often have featsirthat are lacking in earlier versions. The latest
versions of the program will read all earlier data files, but older versions of the program may
not be able to open files saved by the latest release. To save a file using a format that can be
read by olde versions of GraFit (version 5 and 6), use fdile} Save Acommand and set

the Save as typé 2Gradrit Workspace File (version§)s ¢ | & aK2gy 0SSt 260

G] Save As @1
n\:/u\:/n | & » Robin » My Documents » GraFit Data - | ¢,| Search GraFit Data 2 |
Organize v Mew folder i= - .@.

G GraFit 7.0 i Name : Date modified Type Size
] GraFit Templates 28 Sample Data 21/02/2009 00:20 Shortcut 2

m

&) GraFit Data

- Favorites

4 Recently Changed

J Public

S (F drive)

o Backup (Z)

1M Computer

Bl Desktop

. Documentation (ERITHACUSMEW)

4 Downloads

4 Erith (ERITHACUSNEW) aalf| < LI} +

File name: Untitled -

Save as type: | GraFit Workspace Files

GraFit Workspace Files
i arafit [emplate Files
+ Hide Folders GraFit Workspace File (versions 5-6)

—AIIFiIes (*
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Loading and Saving Individual GraFit Iltems

Saving Items

The GraFit workspace comprises a number of individual items, such as data tables, graph:
and analyses. These individual items are saved in one of the following ways:

1 Select the item in the Items pane (or click on the itemduiw), and then select th8tore
Stock ltemcommand?.

Items are stored as files that have a .GFCefifiension. By default, items should be saved in
the item store directory, or a subdirectory off thighe location of the item store directory is
specified using th©ptionscommand on theViewtab.)

Loading Items
Stored items can be loaded using tAdd Stock Itemcommand?®,

Creating a New File
To reset the GraFit workspace:

Select theFile} Closecommand®.

Importing Data Files

Data can be imported into GraFit to create a new data table item that holds the imported
data. To create this item, select tHenport Data command®. Any file for which a filter is
available can be imported into GraFit (see thBdwing section on Import/Export Filtéxs

It is also possible to paste data from a file directly into an open data table. To do this, use the
Paste Frontommand found on the Table t&b

Import/Expo rt Filters

In order to perform conversions between GraFit and other data types, GraFit uses installable
import/export filter files. Several standard filter types are supplied by default with GraFit, and
other filters may beavailable from certain instrument manufacturers or from Erithacus
Software. These filter files, which have the .GFRefitension, are installed into GraFit from

the Optionscommand on theViewtab, Data Filterpage.

Please contact Erithacus Software if you have special requirements for a specific filter file.

GraFit Template Files

Template files are prenade workspace files that are used to spegd use of common
procedures. Template files differ from workspace files in the following ways.

12 TheFile} Store Stock Iltentommand in legacy mode

13 TheFile} Add Stock Itentommand in legacy mode

“In legacy mode, click on tiidew command button,, which is found on the Standard toolbar.
!> TheFile} Import Datacommand in legacy mode

16 TheEdt } Paste Frortommand in legacy mode
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1 They are represented by a different icon.
1 Doubleclicking on a template file opens a copy of the file rather than the file itself.

1 Templates stored in the user group template directories can be rapidly accessed using
the File} Newcommand
Creating a Template File

To store a workspace as a template file, selectRile} Save Axommand, and savas type
6GraFit Template Fde o G2 ONBIFGS | GSYLIX +FdGS FAES GKIF G

al @S I GraFil Beinjffate ¢File (versiorbh¢ L F &2dz gA&aK G2 | 00Saa

File} New command ensure that the file is saved into your user or group template directory
(see the following section on Template Directoji€bo help with this, the Save As dialog box
contains a button that will jump immediately to your user templateedtory.

Creating a File Based on a Template

The File } New command creates an untitled file based on a selected template. This
command in described in the following section. Chaj@@describes the standard templates
that come predefined with GraFit.

Template Directories

There are two directories that have special significance when storing template files. These are
the user and group template directories, thection of which is specified from th@ptions
command on theViewtab, Directoriepage:

ertions I. ? &Jw

Directories | Data Filters I Number Format I User Infa |Option5 I Beta |

Data
(= T Users Robin'\Documents \GraFit Data
Templates

User: | C:\Users\Fobin'AppDatatRoaming* Erthacus\GraFit
Group: |C:\ProgramData“Erthacus Software GraFit 7\ Templz

ftem store

User:  |C:\Users\Robin‘AppData“Roaming \Erthacus\GraFit

Group: |C:\ProgramData“Erthacus Software GraFit 7tem Fil

QK ] l Cancel Apply

Ol
lj
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Click on the button to change a directory setting. By having two separate locations for
templatesit is possible to keep usepecific files separate from general templates that are
used by a group of users. It can be useful, for example, to maintain a group directory on a
network server.

Files in a template directory appear on the General tab of File} New dialog box. Any
subdirectories have special significance, and result in additional tabs on this dialog; clicking
on the tab accesses the files in these subdirectories.

Note  Empty subdirectories do not appear in thie@ } New dialog box.

L 4
, Subdirectory 1 }

4| fF] GraFit Templates

. Subdirectory 2
. Subdirectory 3

General | subdirectory 1 | Subdirectory 2 | Subdirectory 3

8% 6=

§ & g

Templahe File Template File Template File

#1 #2 #3

oK Cancel Apply

L 4

The files displayed on this dialog box are the sum of those present in the user and the group
template directories. (The specific location of any individual file can be found byctigking

on the icon, and choosing thieroperties command. In the event that a file with the same
name is found in both the user and group directories, the user file has precedence.) To create
a new workspace file based on one of these templates, select the one to use andKlick
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Data Tables

The Data Table Item

To add a new, empty data table to the GraFit workspace:

1 Select theAdd} Data Tablecommand

Theparts of the data table window are shown in the following illustration.

Column selection
region

Data

Type

N——— Column resize regi

Column
Mame

2 . .

3 Type indicator row

4

’:\ Column heading

7

8

9

10 "
Data entry position

b

Row selection
region

Splitter box

Position row 1 column 1 in the above figure is marked by a dark outline; this is the current
data entry position Data entries are editeth situby typing in the new entry. When the entry
is complete, pressingETURNTABOr acursor key, or clicking the mouse on a different position
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in the data table, will accept the data, and move the data entry position. To edit the value at
the current data entry position, select tHedit Current Celtommand’, or press.

The following table describes the elements in a data table. Certainreggibns are
distinguished by the mouse cursor changing shape when it is over them.

Element Description Cursor

Data table The data values #mselves are listed in the dat  gp
table. Click the mouse on a value to move the d:
entry position drag the mouse to select large
regions of the data table. Newly entered data
placed at the data entry positionwhich can be
moved using the cursor keys or by clicking 1
mouse on a different part of the data table.

Column selection region Click and drag the mouse on the column numb
to select entire columns of data.

Column resize region Click and drag the edges of a column to resize it

Row selection region Click and drag the mouse on the row numbers
select entire rows of data within the data table.

Row resize region Click and drag the edges of a row to resize it.

L v+ -

Split tablehorizontally Drag the splitter box on the horizontal scroll bar
divide the data table window in two. The tw
halves can be independently scrolled, allowi
distance regions of the table to be viewe
simultaneously.

Split table vertically Drag the sptter box on the vertical scroll bar tc
divide the data table window in two. The tw
halves can be independently scrolled, allowi
distance regions of the table to be viewe
simultaneously.

b

Resizing Rows and Columns

The row height and column width cdpe set using theRow Heightand Column Width
commands on the Table tabh respectively, or by using the mouse to drag the edges of the
rows or columns within the row or column selection region. Colurars be sized to fit their
contents using th&ize Column to Fitommandon the Table tab.

" TheEdit} Edit Current Celtommandin legacy mode
!® TheTable} Row Heightand Table} Column Widthcommands in legacy mode
19 TheTable} Size Column to Ftommand in legacy mode
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Data Types

The number of data points that can be entered is limited only by available memory. The data
are grouged into columns, and the contents of one or more columns can be used for data
fitting or graph plotting.

Within a column, each individual cell holds a data value that may be one of three different
types:

Data Type Description

Numbers Numbers are the most common data form that will be entered i
GraFit. They are used to platy scatter plots, and for data fitting b
regression analysis. Very small or large numbers can be entere
exponential format, for examplée7 is equal to 1000000, andle- 23
represents 10°.

Note The representation of numbers, particularly the symbol used
the decimal point, differs from country to country. By defal
GraFit uses the countgpecific settings selected for your Windo
installation (using he Control Panel application, Regior
Settings). However, you can override these from @gtions
command® on theViewtab, Number Format page.

Text Text entries can be used for annotation, and are also used to provide
text for the cdegory axes of charts. Text values are treated as mis
data during data fitting.

Missing Data Experimental data often contain certain values that are not avail¢
(perhaps because that particular experimental sample was the one
FStt 2y GKS FEt22NHOP® DNICAG | ff
the data entry blank. All the graphing and data fitting elements of
program will recognize such points, and omit them from the analysis.

The representation of these differédata types is illustrated in the following diagram.

0 TheView} Optionscommand in legacy mode
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Data #2

Type

Column
Mame

This is column 1) This is column 2

1

| | L R

1.2345 Text Label
5.4

1.000 |Anather label

.

; Missing value

Ignoring Individual Data Values

Text

Number

It is possible to mark one or more data entries to be ignored during data fitting procedures or
any calculations performed within the data table. This can be useful if a data value is known
to be (or thought to be) erroneous and you do not wish to include it in an analysis. Marking
the data value to be ignored is preferable to deleting it as this dodsremove the data

point completely, allowing it to be reinstated later if required.

To ignore a data value, select it and use the Ignore Data confihandhe Table tab.

Data -
1 2 3 4
Type
Columin % Data y Data
Narme
1 1.0000 4.0000
2 2.0000 3.0000
3 3.0000 5.0000
4
&
]
7
g
4
10 7
IK r

\— Ignored data point

2 TheTable} Ignore Datacommandin legacy mode
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Numeric values that are flagged to be ignored as treated&ssing Data during any data
analysis procedures. To restore the data value, select it and repeat the Ignore Data command.

Moving the Data Entry Position

When you have entered your data value you will need to move to the next datey
position by pressin@AB RETURNI DOWNafter entering the value. The following keys control
movement of the data entry position within the data table.

To Press

Move the entry point to the right TABOI RIGHT
Move the entry point to the left SHIFTTABOr LEFT
Move the entry point up upP

Move the entry point down DOWNOI RETURN
Move to the first column of a row CTRL LEFT
Move to the last column that contains data entries CTRL RIGHT
Move to the first row of a column CTRL UP

Move to the last rowthat contains data entries CTRL DOWN

It is often convenient to presSSETURNr DOWNbetween entering data points.

Note

If you have a region of the table selected, pressiagurnvill move the data entry
positionleft to right within the selected region. If you prefer to enter {x, y} data pairs
AY &S| dzSyOBXEaEIKSY Al A& O2y@SyASyid T
G{StSOGAY3 9YGANB /2fdzvyaéo OGKFG 6Aff
pressingRETURIbetween each data entry.

Moving the data entry position  using the mouse

To move the data entry position using the mouse, move the mouse pointer to the position
you require, and click the left mouse button.
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Selecting Regions of the D ata Table

58

Selecting Part of the Data Table

To select a portion of the data table, drag the mouse over the required region. Alternatively,
hold down thesHIFkey, and use the cursor keys to extend the selection. The selected region
isdisplayed shaded, as shown below.

Data -8B X
1 2 3 Tl

Type

Column [Substrate] Rate - Selected region
1 0.2500 1.00
2 00,5000 E000
3 1.0000 28000
4 1 5000 3.7000
5 2.0000 41000
B 25000 48000
7 3.0000 £.0000

| 8 3.5000 55000 -
4 I

Clicking the mouse within the row selection area results in the entire row being selected.

To make a more extensive selection:
91 Click on the start position.

I Use the scroll bars to move the windowrascessary.
1 Hold down thesHIFkey, then click on the end position for the selection.

Discontinuous selection
1 Hold down thecTrkey and click the required entries.
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Selecting Entire Columns

Whole columns of data are selected by kiligg on the column selection region. The selected
column is displayed inverted.

Data -= X
1 3 iz
| |
Coumn|  [Substrate] Rate
Hame
1 0.2500 1.0000 \
2 05000 1.5000 Column selection
3 1.0000 2.5000 region
4 1.5000 3.7000
5 2.0000 41000
6 2.5000 45000
7 3.0000 5.0000
| 8 3.5000 5.5000 -
4 3

Drag the mouse along the column selection region to extend the selection. In a similar
fashion, clicking in the row selection region allows wholes to be selected.

Copying and Pasting Data

Selected regions of the data table are copied to the Clipboard usin@dpgcommand, and
pasted usingPasté’. Data may also be pasted to and from other applications in the same
way.

Copying and Pasting Regions of the Data Table

1. Select the region of data that you wish to copy.

2. Select theCopycommand®.

3. Move the data entry positioto where the data is to be copied.

4. ChoosedPaste The data will be inserted at the data entry position.
Copying and Pasting Columns

Entire columns of data can also be copied and pasBakting into the data table when a
column is selected results in the pasted values being placed in a new column, in front of the
selected column.

2 TheEdit} CopyandEdit} Pastecommandsin legacy mode
= TheEdit} Copycommand in legacy mode
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1. Select the column(s) of data that you wish to copy.

Data -Mm X
e
Ty | @
Coumn| [Substrate] Rate M
Name
1 0.2500 1.0000
2 0.5000 1.5000
3 1.0000 2.8000
4 1.5000 3.7000
A 2.0000 4.1000
& 25000 4.8000
7 3.0000 5.0000
J B | 3.5000 5.5000 -
4 3

2. Select theCopycommand®

3. Select the column in front of which the data are to be inserted.

Data - =X
i 2 T
Trpe I
column|  [Substrate] Rate n
Mame
1 0.2500 1.0000
2 0.5000 1.5000
3 1.0000 2.8000
4 1.5000 3.7000
5 2.0000 4.1000
B 2.5000 4.8000
7 3.0000 5.0000
J = 3.5000 5.5000 -
4| F

4. Choose thePastecommand When pasting into a fullgelected column, you have the
option to overwrite the selected data or to insert the new data in front of the selection
(the overwrite option is only available if the number of columns available to paste is the
same size as in the selected region).

Paste Columns @I&J

@ Insert data as new columns
() Owvenwrite selected columns
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Thedata are then pasted into the table.

Data -BX
1 2 £ i
e |
Coumn| [Substrate] Rate [Substrate]
Narme
1 0.2500 1.0000 0.2500
2 0.5000 1.5000 0.5000
3 1.0000 2.8000 1.0000
4 1.5000 3.7000 1.5000
5 2.00a0 4.1000 2.0000
B 2.5000 4.8000 2.5000
7 3.00a0 5.0000 3.0000
JB" 3.5000 5.5000 35000 -
‘ b

Removing Data
Clearing a Region of Data

The Clearcommandon the Home tab®, or the DELkey, can be used to clear the currently
selected data or columns.

1. Select the data vae(s) (or columns or rows) to be cleared.

Data -=X
1 2 3 A
Type
column|  [Substrate] Rate
Mame
1 0.2600 1.0000
2 0.5000 1.5000
3 [ 1.0000] 2.8000
4 1.5000 3.7000
A 2.0000 4.1000
5 25000 4.8000
7 2.0000 5.0000
| g | 235000 5.6000 -
4 r

2 TheEdit} Clearcommandin legacy mode
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2. Choose the&Clearcommand or presDEL

Data - =X
1 2 3 =l
Torpe
Coumn| [Substrate] Rate
Name
1 0.2500 1.0000
2 0.5000 1.5000
s [ ]
4
A 2.0000 4.1000
& 25000 4.8000
7 3.0000 5.0000
J & 3.5000 5.5000 -
b 3

Data in the selected region are cleared, leaving a gap in the table.
Deleting a Region of Data
Select the data value(§)r columns or rows) to be cleared.
Choose theDeletecommand® on the Tabletab.

When deleting a range of cells, the data values are moved up so that no gap appears in the
table. When deleting a column, the remaining columns to tightr of the selection are
moved along to fill the gap.

Inserting Values into the Table

Values are inserted into the data table using one ofltreert command$® on the Tabletab.

Command Action

Insert Cels Inserts blank cells in place of the current selection. Cells are mu
down to accommodate the new entries.

Insert Column Inserts blank columns in place of the current selection. Columns
moved to the right to accommodate the new entries.

Insert Rav Inserts blank rows in place of the current selection. Rows are mc
down to accommodate the new entries.

% TheTable} Deletecommand in legacy mode
% TheTable} Insertcommands in legacy med
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Sorting Data

The data in one or more columns can be sorted into ascending or descending order using the
Sortcommand’ on the Tabletab, after first selecting the columns that you wish to sort.

Sort Data lilé]

Index column
[Amount i J m

Column(s) to sort

[ Tim
1 column(s) selected

Order
@ Ascending _) Descending

4

Thelndex columnselection specifies the column on which the sort order is based. In addition
to this column, any of the other columns can be included in the sort by checking the box to
the left of the column name.

Data Table Appearance

Color s and Fonts

The colors used to display the items in the data table, and the font that is used to draw the
table, are set using thBreferencescommand?® on the Tabletab.

Number Format

The manner in which numbers are formatted for display can be set on a column by column
basis. TheColumn Formatcommand® on the Tabletab is used to control the displayed
numerical precision. This commandmies to all columns that fall within the current

selection.

" TheTable} Sort Column(sgommand in legacy mode
% TheTable} Preferenceommand in legacy mode
2 TheTable} Column Formatommand in legacy mode
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Column Format I. ? -thj1
Decimal places: a =
Max digits: 12 =
[] Thousands separator
[ Scientific format
Use scientific format for small values
Column Format
Trailing zeros in fraction [Show Os vl dlalog box

Save As Defaults ] [ Restore Defaults ]

QK ] l Cancel Apply

Specification

Meaning

Decimal places

Max digits

Thousands separator

Scientific format

Use scientific format
for small values

Enter the number of decimal places to be displayed for numbe

Note To ensure that all decimal places are displayedrsailing
zerosinfractioni2 a{ K24 nQ&adé

Enter the maximum number of digits to use when display
numbers.

Check this box to include a grouping separator. The symbol |
for this separator, and the number of digits in the group, are
for the Optionscomman&oon theViewtab.

Check this box to display the values using scientific for
(e.g.-2.435e003 instead 62435.000).

Check this box to ensure that small valueshich would
otherwise be displayed as 0.0000, are shown in scientific for
(e.g. 2.09874)08).
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Specification Meaning

Trailing zeros in Chooses the way that trailing zeros are displayed in the forma

fraction ydzYoSNR® LG A& Ll2aaAiotsS dhem,:
or to replace them with spaces.

Save As Defaults Stores the current settings as the default for future Gra
sessions.

Restore Defaults Restores the current GraFit formatting defaults to the selec
columns.

Magnification

The magnification of the data table text can be adjusted to allow more or less values to be
visible. Magnification is controlled by ti@omcommand®, found on theView tab.

Changing the magnification and altering the font siEee(erencescomman&8 on the Table
tab) both modify the size of text displayed -sareen. However, changing font size using
Preferencesalso changes thaize of printed text, whileZoom only affects the orscreen
appearance.

Using the Zoom Slider on the Status Bar

It is also possible to adjust the magnification of the data table text using the zoom slider
found on the status bar.

,
15 .
L 16 - Thezoom slider
g - on the status
e
bar

| Ready HUM Row1, Coll @100% =0

Select the data table then drag the slider to adjust the magnification. The magnification can
be set more precisely by clicking on the zoom level text

Scale:
z Set the Grid Magnificatiohy clicking on the zoom

level text

Grid Magnification DS I
3

e
0 Row 1, Col 1 Qluwa | p—]
o

@ K

% TheView} Zoomcommand in legacy mode
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Importing and Exporting Data

66

Importing Data

To import data into a data table, position the data entry positishere you want the data
values to start and select theaste} Paste Frontommand' on the Tabletab. Select the file
that holds the values to import, and press t@penbutton. The contents of the file wille
inserted into the data table.

Importing Data as a New Data Table

It is also possible to import a file into the GraFit workspace as a new data table item. To
import a data file in this way, udeport Datacommand? on the Hometab.

Exporting Data

To export data from a data table into a file that can be read by other programs, select the
range of values to be exported and use Bepy Tccommand® on the Tabletab.
Windows Vista and Windows 7

When running GraFit on Windows Vista or Windows 7, the program uses the newstyista
Save dialog box, as shown below.

G] Copy To File ===
@U=| {# « User » Documents » GraFit Data A4 |4:r | | Search L
File names: | -
Save as type: |Te>d: Files "|
¥ Browse Folders [ Save ] | Cancel |

. "

The Save as typeentry determines the format in which to save tlexported data. GraFit
supports a number of data export formats, and the available types are listed in this box.
GraFit supports export as ASCII (Text), DIF andd@@sts as standard, though additional
formats may be available.

Windows 2000 and Windows XP
Earlier versions of Windows use the olggyle file save dialog box.

31 TheEdit} Paste Frontommand in legacy mode
¥ TheFile} Import Datacommand inégacy mode
3 The Edit} Copy Tacommandin legacy mode
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Copy To File
Save in: | £} My Documerts w | 3 2 B E-
= [ GraFit Data
[ IC)My GraFit Data
Desktop @M‘f Music
EM\; Pictures
; EM\; Videos
My Documents
My Metwork
Flaces
L%k
GraFit Data
F;] File name: | A | I Save l
GraFit Templates | Save as type: |Text Files v| [ Cancel ]

The Saveas typeentry determines the format in which to save the exported data. GraFit
supports a number of data export formats, and the available types are listed in this box.
GraFit supports export as ASCII (Text), DIF andd@@¥ts as standard, though additional
formats may be available.

Column Types

Columns can hold simple data values, or can be set to helddsults of various calculations

or data manipulations. For example, a column can hold the difference between the values in
two other data columns. The results of these calculations are automatically updated when
the source data change, allowing powenfubcessing of the underlying data.

Example: setting up a difference calculation

As an illustration, we will show how to set up the following data table in which the third data
column holds the difference between the valuashe first and second columns.
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Data 2 -2 X
1 2 3 Wl
.
Column Yalue 1 Yalue 2 Yalue 3
Hame
1 43000 2.1000 2.2000
2 3.5000 4.5000 -1.1000
3 5.2000 £ 5000 0.6000 Type area of
4 4.6000 3.6000 1.0000 column 3
5 4.0000 3.5000 0.1000
B
7
J f L r

The column type of the third column needs to be set by moving the data entry position
somewhere within this column and choosing t8elumnType} ColumnCombinations} A -

B command’ from the Tabletab. Alternatively, theColumnTypesubmenu can be accessed
by doubleclicking in the type area of the column. For this column type setting, the following
dialog is displayed.

.
Calculate A - B (2
Data column A Data column B
Value 1
Value 2
Difference Difference
[ oK. l [ Cancel ]

e 4

Choosingvalue 1as the first column an&¥alue 2as the second gives the result above. The
values that are displayed in this column cannot be overwritten or edited, and are updated
whenever the values in the source columns changes. The text color ohlb@ated values

can be adjusted using thereferencescommand® on the Tabletab, but is typically shown a
different color than the editable text in order to distinguish it. The dialog settings for the
calculated values can be altered by repeating the command, or by choosirgrdiperties
command® on the Tabletab.

# TheTable} ColumnType} ColumnCombinations} A- Bcommand in legacy mode
s TheTable} Column Propertiegommand in legacy mode
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To reset the column type tthe default (noncalculated) settings, choos€olumnType}
(General)

Note Even though columns that hold calculated values do not allow these values to be
edited, it is always possible to modify the column name entry.

(General) Column Type

By default, all columns are set to be of (General) type, and hold general data values that can
be edited normally.

Data Types

The column types under this submenu are used to designate that the column holds a certain
type of data, which may havassociated additional values. The entries in the column are
editable, but the data held in the column may have special significance for data fitting.

x Data

You may optionally select this column type if the data in the colurenuaed as thex values
for data fitting. Designating a column to contaidata is not essential for data fitting, but can
be useful to document the data layout.

x(n) Data

When fitting an equation that has more than one in@eplent &) variable, one way to hold
the data is to haven separate columns for the different, values. During the data fitting,
GraFit needs to know which column holds whighdata set. This is done by setting the
column type tox(n) Data which giveshe following dialog:

(X (n) Data Column [ 2 [t |

Independent data set #

Ndatasetz: |l

Cancel

Column type label
Label: x(%1) Data

| Load Default Label

{0 Use the placeholder %1 where you wish to
display the x data set number #

. A

It is necessary to have on€n) Datacolumn for each independent variable in the equation,
and these must have thelf data set #ntries set to correspond to th¥ variableshumber in
the equation definition. See Chaptérfor information about using this option when fitting
data.

69



DN} CAG | aSNRa DdzARS

70

y Data

You may optionally select this column type if the data in the column are used gs/Hiaes
for data fitting. Designating a column to contaidata is not essential for data fitting, but can
be useful to document the data layout.

y Data with Associated Value

It is common that an equation has two independext ariables. Under these circumstances,
the most usual way of collecting data is to measure a serigsvailues at varying, for a

fixed x,, then to collect a further set of values at the nexk, value, etc. For example, the
variation of enzyme catalyzed reaction rate might be measured ametion of substrate
concentration at a certain fixed inhibitor concentration. The measurements are then
repeated at the next inhibitor concentration and so on. Here, the second independent
variable &, in this example is the inhibitor concentration}li® same for an entire set of, y
(substrate, rate) data pairs. Under these circumstances, it simplifies the data entry to
associate a single, value with a whole column of differeny values. This is done by
specifying the column type gsData with Associated Value

X [2] They Data with Associated Valueommand is also available from the
36
Associated Tabletab™.
Value

¥ Data Column with Associated x[n] Value li‘-z_h]

Associated values

x(2: A Cancel
x[3]: 1
x[4]: 1
x[5]: 1

Column type label
Label: x2: [%%2]

| Load Default Label

{0 Use the following placeholders where you wish to
display the x{n] data value(s):
%2 =x2] %3 =x3] WA=x4] %B5=2x5]

%t is found on theData toolbar in legacy mode
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Thex, data value is entered in the above dialog, and is normally displayed in the column type
area. Data columns that have associated values are used when fitting to equations with two
independent variables. See Chapt&ifor information about using this option when fitting
data.

Up to four values can be associated with a data column, allowing, x, and xs values to be
stored, if required, for equations having up to five independegitv@riables. If your equation
definition has only 2 independent variables, the valuesdpr, andxs are ignored.

Column Combinations

These column types allow the values within the designated coltonbe the result of an
arithmetic combination of two other columns. In each case, the number of calculated entries
depends upon the number of values in two selected columns, and the values are updated
whenever one or more data values in the source colarohange.

A-B

The column holds the result of subtracting values from the second column from those in the
first.

A+B

The column holds the sum of adding values in the first and second columns.

A/B

The column holds the result of dividing values in the first column by those in the second.
A.B

The column holds the product of values in the first and second columns.

Statistics

The colunn types under this submenu allow the result of various statistical procedures to be
displayed in the column.

Mean
Calculate Mean @I—E_hj

Data columns
i |value 1 Cancel
Value 2

Value 3

0 column(s) selected
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Each row entry in the column is set to be the calculated mean of the corresponding values
from the columns selected in the above dialog.

-~ W
0
The calculated values are updated whenever one or more values within the selected columns
are modified.
No. Data Points

Each row entry in the column is set to be the numloé data valuesN) present in the
corresponding rows from the selected columns. This will be less than the total number of
selected columns if missing data values are present.

Standard Deviation

Each row entry in the column is set to be the calculated standard deviation of the
corresponding values from the columns selected in the above dialog. Standard desation,
defined as:

p N
. W O

o p

Standard Error of the Mean

Each row entry in the column is set to be the calculated standard error of the mean for the
corresponding values from the columns selected in the above dialog. §EM ckefined as:

Column Summary

The entries in the column give a summary of the values present within a single selected
column.
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Caolumn Summary Statistics |?_|—_23—|
Source data column oK
Value 1
Cancel
WValue 3
(Calumn 4)
Data e
1 2 3 4 TI
Type | Summary |
Column Value 1 Value 2 Value 3
Name
\ I\ 1 4.3000 2.1000 2.2000|Source: Value 2
3.5000 4.6000 -1.1000|Data points
£.2000 56000 0.6000 | Minimum
/ 4 4 6000 3.6000 1.0000 | Maximum
5 4.0000 3.9000 0.1000 Range
6 Total
[ Mean
8 Median
9 Variance (n)
10 Variance (n-1)
1 Std. dev. (n)
12 Std. dev. (n-1)
13
J ‘ r

This summary gives the number of data points, minimum and maximum data values, ¢he dat
range, sum, mean, median, variance (calculated for a divisarasfd ofn-1) and standard
deviation (calculated for a divisor nfand ofn-1).

F Test
The entries in the column show the results of performing-a@st comparing the goodness of
fit of two fitting analyses that use different equations. A fuller description of this test is found
in the theory section (Chapte20), but briefly the F test evaluates whether one fits
significantly better than another. This test can be used to ascertain whether it is realistic to
use an equation with additional parameters over a simpler version, or whether one equation
fits a data set significantly better than does a second. Fomgi& the analysis shown below
fits an exponential decay to a single exponential equation:

®w 00Q
In addition it fits the data to an equation that has an additional background parameter:

w 0Q AAAECOI O1 A

A sample set of data fitted to each thfese equations is shown below.
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O  Experimental data
100 —
i —— Fit: Single exponential
80 — ____ Fit: Single exponential
- N N with offset
c
3 60+
£
< ]
40 —
20 —
0 I I I I I
0 1 2 3 4 5 6

Time

Using theFtest, it is possible to test whether the data are fitted significantly better by the
presence of the extra parameter. By eye, the fit obtained with the additional background
parameter seems slightly better thahe one without, but this is subjective and it is better to
use a statistical test.
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7
8
9
10
1
12
13
14
15

|4

F Test
Fitting results 1
Fit Single - e
Fitting results 2
Fit Single + Offset o Slleiin
1 2 3 4 |
Type Difference | F Test |
Column Time Amount
Nams
1 0.0000 110.0000 1.3654|Analysis 1
_ N 1.0000 80.0000 -1.4794 |Fit Single
2.0000 60.0000 -1.1121|Single Exponential Decay
\ > 3.0000 45.0000 0.8360|Number of parameters 2.0000
4.0000 35.0000 0
5.0000 28.0000 2.2151|Analysis 2

Fit Single + Offset
Single Exponential Decay

MNumber of parameters
MNumber of data points
Chi? value (1)

Chi® value (2)

F statistic

Probability

+ Offset

0.0016

3

The results show that the probability that the two fits are equally appropriate is 0.0016 or
0.16%, which is low. This indicates that we can have reasonable confidetioe merit of
including the extra parameter (generally we require this value to be <5%, but may prefer a

value <1% to be

sure).

Note  Although the F test results have been shown incorporated into the same data table
as the raw data, it is also possible treate the analysis in a separate data table.
Using separate data tables can be preferable if you wish to keep the raw data

separate from any analysis.

Data Fitting

The column types under this submenu allow the results from dititag to be displayed in a
column, or entry of parameter/constants values associated with an equation. This lets the
results be viewed, but more importantly allows the values to be used for subsequent
analyses. For example, the results of one set of ditiag might provide the source data for

subsequent fits.
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Results

This column type lists the results from data fitting.

Data Fitting Results |@_|i‘l
Fit Fit Single - 0K
Parameters Cancel
7| Inttial value
¥|Rate constant
Data -8B X
1 2 3 ol
Display Type || Results ” |
@ Parameter value Column Initial Rate
Std. emor value Heme
1 0.0000 110.0000 Initial value 108.6349
| Value name
2 1.0000 800000 Rate constant 0.2876
3 20000 60.0000
4 3.0000 45.0000
_ l& 4.0000 35.0000
5.0000 28.0000
>
9
10 | i
|« | r

After the fit to be displayed is selected, the parameters available are listed. Some or all of
these ca be included by clicking in the check box to the left of the parameter name. If more
than one set of data were analyzed in the selected fit, the results for each fit are given. It is
possible to display either the fitted parameter value, or the fittednstard error value, as
chosen in theDisplay settings. In addition, the name of the parameter can optionally be

displayed next to the data value, by checking Yreue nameoption.
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Information
This column type lists informath about a data fitting item.

Data Fitting Information |@_|ﬁ'l
Fit Fit Single - oK
Fitting irformation Cancel
7| ¥ data column name
7| data column name
| Mumber of data points
7| ChiZvalus
7| Reduced Chi®value Data =%
1 2 3 i
Type | Fit Info | |
Coilumn Initial Rate T
| Display value name e
1 0.0000 110.0000 X column Initial
2 1.0000 80.0000 column Rate
3 2.0000 60.0000 # data 6.0000
\ J 4 3.0000 450000 Chi® 11.2814
4.0000 35.0000|Reduced Chi# 2.8204
\ 5.0000 28.0000
7
8
9
10._ S
4 3

After the fit to be displayed is selected, the available information items are listed. Some or all
of these can be included by clicking in the check box to the left of the parameter name. If
more than one set of data werenalyzed in the selected fit, the information for each fit is
given. The name of the information type can optionally be displayed next to the data value,
by checking th®isplay value nameption.

Parameter Entry

The Parmeter Entry column type gives a convenient way of entering parameter values for a
particular equation into a column. Certain graph plotting options allow these values to be
used when displaying graphs. The equation to use is selected, after which itsiblpa®s
enter values into the column.
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Parameter Entry |@_|"_E§"'J
Equation K
Single exponential - Cancel
Data #2
A 1
N Parameters |
il
e
1 [Initial value 100.0000
2 |Rate constant 1.0000
3
4
5
B
7
8
9
I AN

The column display differs from normal in that the name of the parameter remains displayed
on the left, with the value on the right. When a new parameter value is entered from the
keyboard, the parameter name rerimes but the revised value is displayed in the table.

Constants Entry

The Constants Entry column type allows the values of any constants associated with an
equation to be entered in the data table. This option works ia $hme way as the Parameter
Entry option described above, but shows the constants associated with the selected

equation.

Calculated Values

The column types under this submenu allow ther y values to be calculated using the

resuts from a data fitting item.
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x Values

Use this column type to calculate theoreticalalues corresponding to usenteredy values,
according to the fitting model described in a selected workspace item.

Calculated X Values | 7 -3 —J
Fitting results P
Fit Single -
Cancel
Fit 1

Y data column ()
Initial

r \
{Column 3)

Data -=2X
1 2 3 4 T
Interpolate between X limits =
Type | x="7 |
Rt 1 Column Initial Rate
Name
Tor 10 —
1 0.0000 110.0000 -0.0434
2 1.0000 80.0000 1.0637
3 2.0000 60.0000 20638
4 3.0000 45.0000 3.0640
&P 5 4.0000 35.0000 3.9377
5.0000 28.0000 47134
9
10 | i
]« r

The fitting item that holds the results is chosen in the dialog box. It is possible to use either
the results from the data fitting or the parameter values used as the initial estimate values
(starting values only) when carrying out the calculations. \&le calculated fox values

that correspond to they values present in the selectéddata columrentry.

A potential problem with calculating values for a givery value is that some equations will
have multiple solutions. For example, consider the ewsiiown below:
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10
| Read the x value
8 - fory=75
......... Pl === === ==
7] 1 1 1
1 1
6_ : 1 1
> _| Read the x value 1 I 1
fory=4 : : :
4 1 1 1
- 1 1 1
1 1 1
2 — | 1 1 1
] 1 ]
7] | 1 1 1
0 Y v Y Y
' [ ' | I | I
0 2 4 6 8
X

Aty = 4 the value ok read from the curve is 2.5; but st= 7.5 there are threa values,3.4,
5.2 and 7.5. Clearly, whether the curve is single or multigpldued inx depends upon the
equation in use and the value pthat is used.

To overcome this complication it is necessary to specify limits txtradues between which
the data are to be calculated. Theterpolate between X limitsentries in the above dialog
control the range between whicthe values are tested. For example, in the plot above the
solutionx = 3.4 aty = 7.5 would be correctly found by setting interpolation limits between
x=2 andx=4.
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y Values

Use this column type to calculate theoretigaltalues corresponding to usemnteredx values,
using the fitting model described in a selected workspace item.

Calculated ¥ Values | X _J
Fitting results ok
Fit Single -
Cancel
Fit 1
¥ data column (Time)
Rate
(Column 3) Data =
1 2 3 4 T
Typ2 | y="7? |
Column Initial Rate
MName
1 0.0000 110.0000 108.6349
\ r\ 2 1.0000 80.0000 81.4794
3 2.0000 £0.0000 61.1119
3.0000 450000 45 8357
/A s 4.0000 35.0000 343781
6 5.0000 280000 25 7846
7
8
9
10 | o
| « b

All fitted GraFit equations have only a singlealue that corresponds to eactwvalue, and so
there is no need to specify interpolation limés in the previous column type.

When calculatingy values, it is possible to choose whether to use the fitted values or the
explicit initial estimates that were used in the Estimatfdee Chapte6). This allows the
generation of a hypothetical data set, which would result from the initial estimate values.
When no initial estimates were used, these options are unavailable (as in the figure above, as
the estimates were generated automatically ftvetequation used).
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Difference

Use this column type to calculate the difference between the experimental and the
calculatedy values, using the fitting model described in a selected workspace item.

Difference Between Experiment and Fitted y Data |€J_|i|
Fitting results oK
Fit Single -
Cancel
Fit number: 1 Date e
1 2 3 4 A
[ Gerencs
Column Initial Rate
\Narra
0.0000 110.0000 1.3651
) 1.0000 §0.0000 -1.4794
A 3 2.0000 60.0000 -1.1118
4 3.0000 45.0000 -0.8357
5 4.0000 35.0000 0.621%
B 5.0000 28.0000 2.2154
7
8
9
10 b
| « '

Plots of difference verss x or y values are very useful to indicate whether the calculation
accurately reflects the variation in the data. A good fit is characterized by a random
distribution of (small) differences between the raw and fitted data.

Data Processing

The column typse under this submenu allow various types of processing to be performed to
generate data values for the column.

Calculated Function

The calculated function column type fills the selected column with the results cfea u
defined function. This column type can be used to perform sophisticated processing of data,
including background subtraction, calculation of logarithmic values and complex rescaling
The calculated function dialog box is showrope
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- A
B ' Calculated Function @é]
Mumber of Rows
@) Number: 0 I
Cancel
From column % Data

Result =

Update after changes to these columns

x Data
vy Data

0 column(s) selected

L #

TheNumber of Rowsf data to be calculated can be a defined number, or can be set to be
the same as the number of entries in one of the other columns. The function definition is
entered into theResult =field, and uses the same syntax as is used for equation definitions
(see Chapte®). By default, the text entered into this field is used to calculate a result without
the need for an explicit assignment statemeht2 4 S @S NE Rekuf £y IAYAS LANB R
a2 UKIFIG Al Aa LRaaAReSIt=12Z RKAZANBWSPH DS Y
standard arithmetic functions (sin, cos etc.), the following can be included within this
definition

Function Description

Data (x,y) Returns the data value present within the data table at colugrow
y.

ValidData (x,y) ReturnsTRUEIf a valid number is present in the data table at colur

X, rowy, andFALSE otherwise.

SetBlank If this statement is encountered, the current cell is set to be blank
the calculation skips to the next row.

Column Returns the number of the current column. This value is most usef
conjunction wit theData() function.
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Function Description

Row Returns the number of the current row. This value is most usefl
conjunction with theData() function.

_rmd Returns a random number between 0 and 1.

_grnd _ Returns a random number that falls within a Gaussian distribu
that has a zero mean and unit variance.

The following examples show how calculated functions might be specified and used.

Process awSadieldi T ¢ Description

Background Data(1,Row) i 0234 Subtracts the value 0.234 from th
subtraction values in column 1.

Log log( Data( 2, Row )) Takes the logarithm (to base 10) -
calculation the values in column 2.

Complex (Data(1,Row) * ~~ 1.34) i For each row in column 1

Data(2,Row) / Data(3,2)

rescaling multiplies this value by 1.34, the
subtracts the data in column :
which has been divided by th

value in column 3 row 2.
Multiple line  !f (validData ~ (1,Row)  Then For each valid data entry in colum
Result = Data( 1, Row ) + 23.3 . v
statement Else 1, sets the corresponding entry i
SetBlank the current column to be 23.:

Endif greater.

Note It is essential to inform the program, by checking #ypropriate boxes, which
columns (if any) the calculation depends upon. Failure to do this will result in the
calculation not being updated correctly when these values change.
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Derivative

The derivativecolumn type fills the column with the calculated derivative (order O to 5) of a
selected source data column. The contents of the source column are not affected by this
operation.

- "
Derivative Calculation Iiléj
Source data column

x Data

{Column 3)

Derivative order

Savitzky-Golay smoothing factors

Window width: 9 points {must be odd number)

Polynomial order

0 M.B.1t is assurned that the source data are already sorted. If
this is not the case, you first need to sort them.

. A

Calculation of derivatives for a set of data is performed after applicatfoBavitzkyGolay
smoothingto the source data, and so it is necessary to set the Savitotgry smoothing
factors. A full description of Savitzidolay smoothing is found under th&mooth data
processing type.

Series

The series column type provides a convenient way of filling a column with a series of equally
spaced values, for example, tirseries values.

Data Series [E2E)
Start value: 517
Increment: 0
Data pairts: ]
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Smooth

This fills the selected columwith the result of applying a Savitzkolay smoothindunction
to a source data column. The contents of the source column are not affected by this
operation.

-

Savitzky-Golay Smocthing

.
B~
Source data column

x Data

y Data Cancel
{Column 3)

Smoothing factors

Window width: 9 points {must be odd number)

Polynomial order 4 -

0 MN.B.Itis assumed that the source data are already sorted. If
this is not the case, you first need to sort them.

L 4

SavitzkyGolay smoothings probably the most effective means of smoothing a set of data in
such a way that noise is removed without too much loss of resolution (as happens with
simple moving window averaging). In this smoothing procedure, the underlying function is
approximated by golynomial fit applied to a window of points around each data value. The
degree of smoothing is therefore controlled by the window width, and by the order of the
polynomial applied. The lower the order of the polynomial or the greater the window width,
the smoother the result but at the expensive of losing resolution. For a polynomial order of 4,
best results are obtained when the window width is between 1 and 2 times the full width at
half of maximum of the desired features in the data. An excellent désonof the effects of
various smoothing parameters can be found in Press, W.H., Teukolsky, S.A., Vetterling, W.T. &
Flannery, B.P. (199%umerical Recipes in Cambridge University Press.

Note  Smoothing of data should always be undertaken with cafiloAgh smoothing can
improve the appearance of a set of data, this improvement is cosmetic only. If you
are fitting data, it is almost always preferable to fit to the raw data values rather
than the smoothed ones.

Subset

Data thd are imported from other applications, or obtained from an instrumental source

such as a spectrometer, often have more data values than are necessary to define the
experimental curve. For example, the data obtained from a spectrometer may contain more

than a thousand points; fitting so many points would be extremely time consuming, and
g2d2 R y20 ySOoSaalrNAate IABS || aoSGGSNE TFAGGSR
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data range were analyzed. Tiseibsettype fills the column with a subset oféhdata values
present in one of the other columns, and provides a convenient means of reducing the

number of data values for analysis.

Create Column Subset

B |-
Source data column QK

Initial ——
Rate Cancel
(Column 3)

Retain 1 point in every: 2

"

e

Select the source data column, and enter a value inRatain 1 point in evenyfield. For
example, choosing to retaione data point in every 10 of a data set that has 200 data values
g2dzt R FA{f GKS O2fdzvYy SAGK LRAY(d MI MMI HW
of the source data column are not affected by this operation.

Locking a Data Column
It is possible to lock a data column to prevent any further modifications being made to the
values that are present. To lock one or more columns:

1 Move the data entry point to the column that you wish to lock, or select a range of
values encompassing the columns that you wish to lock.

1 Choose thd.ock Columrcommand’ on the Tabletab.

Repeat these actions to unlock the column(s).

s TheTable} Lock Columrtcommand in legacy mode
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Non -linear Fit ltem

Overview of Non -linear Fitting

A nortlinear fit item is used to control data fitting by ndimear regression. This item specifies

the data source and equation to use, and also presents the results of the data fitting. The
item is created from the main GraFit window using theéd } Non-linear Fitcommand The
non-inear fit window itself contains a tabbed dialog box with several panes that are used to
specify how the fit is calculated. Each of these panes is discussed below. Data fitting involve:
making appropriate selections in the Settings pane (and possibly one or more of the other
panes as described below), then selecting fie Datacommand® on the Hometab. After

fitting the data the results can be viewed from the Riés pane.

Differences from Linear Fitting

Nortlinear regression allows much more general equations to be used for analyzing data. The
biggest practical difference, however, is that Alomear regression requires starting estimates
of the unknown parameter values; linear regression needs no such estimates.

Status Bar Indicators

When a fitting item is selected, the status bar shows the current fitting status, indicating
whether the item isFitted or Not Fitted. In adlition, the status bar shows when a calculation

is in progress. Whenever any calculation is being processed, the calculation pane shows at
animated abacus.

| Ready NUM | _pfitted (=) (+) |J
) 4 y 4

Fitting status pan J

Calculation pan

Settings Pane
The Settings pane is used to specify thain details of the fit.

8 TheCalculate} Fit Datacommand in legacy mode
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@ Mon-linear Fit - B X
Fitting Criteria Results MNumber Format Fonts Indents
Settings Estirnatrix
Equation: |Enzyme Kinetics v| 4
Weighting: | Simple - Robust
Data table: (D=t 7 The Settings pane of
Data layout: . the Nonlinear Fit
| item

¥ data column | [Substrate] w7 |

([Bubstrate])

Limit x range:

¥ data column |Rate - |

0]
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Equation

Choose the equation to use for the data analysis. The equation must exist as a separate item
within the main GraFit window. See Chap®dor information about equation items.

Weighting

All types of regression analysixquire information about the error distribution in your data.

The reason for this is explained fully in Chap®® but briefly it is necessary to specify
GKSGKSNI GKS Ayl OOdzN} OASa |

are proportional to the value of thg R I { |
individually estimatedd & 9 ELJX A OA (i ¢

appropriate setting.

gSA3IAK

NI

LJz)\yij“

tA]Ste 62
0at NP LJ2 NI A 2
Ay3aoo ¢K é R

Robust weighting is additional weighting that provides a way of removing outliers (see

Chapter20). Check thé&Robustbox to add robust weightigto the fit.

Data Table

The data to be fitted must reside in a separate data table item within the GraFit workspace.

Select the table that holds the data from this drdpwn list.

Data Layout

The data layout sgrifies how the data are arranged for data fitting. The default layout, as
shown in the figure above, is that theand y data columns are to be selected individually.
This is used to fit a single, {} data set. It is also possible to specify that midtidata sets

are present, which will result in several sets of results being generated. The available options

for a standard equation having a single independent variable are given below.



Chapter6: Nortlinear Fit Item

Layout

Meaning

[x [y ]ye] - [oa]
E P2 B P2 B A A

A single data set is present and the columns holdingxthedy
data values are specified individually from tKedata columnand
Y data columrentries. Thex andy data columns do not need tc
be in any particular order within the data table.

Multiple data sets are present, although all data sets h:i
commonx data values. Thg andy data columns are consecutiv
in the data table. The location of thecolumn is set from the&X

data columnentry; the location of the finay column is set from
the Last Y data columentry. The number of data sets present
determined automatically.

Multiple data sets are present, and the data sets have differel
data values. Pairs of y data columns are present consecutive
in the data table. The locatof the firstx column is set from the
First X data columrentry; the location of the finay column is set
from the Last Y data columrentry. The number of data set
present is determined automatically.

Equations with Multiple Independent Variables

Equations that have multiple independent variablesakes) need to access multipkedata
columns. They therefore have a different set of data layout options.

Layout Meaning
sIn] from y header [ [y:Ty:] - - [ym] This option is only available if there are tw

independent variables. In these circumstances,
is often the case that a series ypflata values are
collected at a fixed value of the secordariable.

For example, the progress of a reaction might
collected with time at a number of differen
reagent conentrations. The firsk variable would
be time, the second would be reagel
concentration. Within the data table it is possib
to associate a value with an entire column; wh
this layout is selected the associated value
taken as the second variable. The associatec
@rtdzS Aa aSi oe aSaida

gAOK 1 3a20AF0SR I f dz
value as appropriate. See Chapterfor further

details. Thex; and y data need to be arrangec
contiguously in the data table, and multipfelata

sets can be present. The location of the X di
column and the Last Y data column are select
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Layout Meaning

and from the program can work out how mar
data sets are present. All thedata ®ts need to
0S Ay O2fdzyya GKIFG N
1 3a20AF0SR I f dzSoé

xn] from y header [ [y:|x]y:] .- | [wa] ~ This option is only available if there are tw
independent variables. As with the previol
layout, the second variable is obtained from the
column type header. The difference is in ti
arrangement of data columns. For this layol
pairs of x, y data columns are arrange
contiguously in the data table, and a separate !
of x data values are used for eaghdata ®t. All
the x data columns hold values corresponding
the first independent variable as defined in tt
equation; values for the second independe
variable are obtained from the type header. Tl
First X data column and the Last Y data colu
are selectedand from this the program can wor
out how many data sets are present.

x(n] from table This layout is available whenever there is mc
one independent variable, and is the only layc

type when three or more independent variable
are present. When using this layotihe program
determines which column is associated wi
which independent variable by examinir
information present in the column type heade!
of the data table. The column types of the vario
independent data setsx(axes) need to be set t
GEOYV B6KIKKS6KYyE @It
order of the x variable found in the equatior
definition. See Chapteb for further details on
column types. The position of thedata column is
selected from the Y data column entry.

X Data Column

This entry specifies the column that holds tkelata values. See thBata Layoutsection
(above) for further information.
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Limiting X Data Range
It can sometimes be useful to restrict data fitting to a subset of the valuigolumns. For
example, it can be useful to fit just the initial portion of a data set. Checkingithi¢ X range
box allows a lower and upper limit to be set on data that will be included in the analyses.

Y Data Column

This entry specifies the colunthat holds they data values. See thBata Layoutsection
(above) for further information.

Error Column

If explicit weighting is chosen, the error values are read from a separate column, which is

selected here.

Constants Pane

Some equatias are defined to include Constantdhe values of which are passed to the
equation when fitting data. If the selected equation includes Constants values, these are
entered into the grid found on this pane. For equations that lack Coistahis pane is

empty.
@ Mon-linear Fit - B X
Fitting Criteria Results MNumber Format Fonts Indents
Settings Constants Estirmatrix
%
Link to table:
Constant Value

Linking Values to Data Table Entries

It is possible to obtain the constants values from entries within a data table. Data table
entries can be updated as a result of calculations and can even further linked to values in
external data files. To link values in this way, clickltimk to tablecheckbox and select the
data table that holds the data plus the columns that are the source of the data values.

The Constants pane c
the Nonlinear Fit
item
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Estimatrix Pane

Nonlinear regression analysis requires approximate starting estimates for the parameter
values. These startg values are then improved upon by iteration, until the biisturve is
calculated. Some equations provide a means of generating estimates automatically; for other
equations it is always necessary to enter explicit estimates (see Ch@yptEor the former
case, this pane allows supplementary estimates to be entered; for the latter it is essential to
enter initial estimates into the grid found on this pane.

@ Mon-linear Fit - B X
Fitting Criteria Results MNumber Format Fonts Indents
Settings Constants Estimatrix

Link to table:
The Estimatriyane of
Parameter Start End Steps * the Nonlinear Fit
Vrnax item

Krm

For eqiations that automatically provide estimatethe Estimates from matrixoox needs to

be checked in order to allow supplementary estimates to be entered into the grid. If
automatic estimation is not available then this box is alsvahecked. The grid is used for
entry of estimates, which can be done in one of two ways.

1. Just theStart value is specified. In this case the value entered is taken as the initial
estimate for this parameter.

2. Values are entered under th8tart, End and Stepscolumns. In this case a range of
estimates, total number Steps, is generated between the Start and End values inclusive.

It is possible to enter just a Start value for some parameters and a range for others.
Whenever a range of values is involvednatrix of permutations is tested. It is important to
limit this grid search to a sensible number of combinations, for example if 10 parameters
were present and 10 steps were selected for each, this would involfevallies to be tested

¢ clearly an unreddtic number. When data fitting starts, each permutation is tested and the
combination that gives the best fit (Iowesf value) is used as the starting estimates for non
linear regression. If both automatic and manual estimates are present, each is tested and the
best of the two is used as the starting estimates for regression.
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Linking Values to Data Table Entries

It is possible to obtain the estimate values from entries within a data table. Data table entries
can be updated as a result of calculations and can even further linked to values in external
data files. To link vags in this way, click theink to tablecheckbox and select the data table
that holds the data plus the columns that are the source of the data values.

Interactive Estimator

Finding suitable initil estimates can be a laborious task, and to simplify things GraFit
provides an interactive visual tool that is accessed by pressingntigeactive Estimator
button. The Interactive Estimator dialog is shown below:

Interactive Estimator Iil—g_hj
6 e) Cancel
5 o o) Graph scale
z ¥min: 1
m
o
4 o ¥Xmac 3
Ymin: 27
3 Ymm: 63 The_ Interac_nve
Estimator dialog
1 2 3 4 5
Auto Scale
[Substrate] |—|
Status: QK
Parameter Estimated value
Vmax |9
Km 3

A dmple graph of the data, selected on the Settings pane, is shown. The graph is
automatically scaled by default, although the scale can be altered if desired. To see the curve
generated by a particular set of parameter values, type in values intdEgteEnaes value
column of the grid. When you move the data entry positidime graph will be updated to
show the curve generated by the current set of values. These estimates should be such that
the calculated curve falls close to ttaata values. Just how accurate these parameter
estimates need to be depends upon the equation in use and the data present. However, it is
usually only necessary to produce a curve that roughly follows the data (as shown above) for
the subsequent data fithg to find the besfit values.
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When acceptable parameters have been found, pres€igvill return these values into the
Startcolumn of the Estimatripane.

Fitting Criteria Pane

As described in Chapt@0, nontlinear regression calculates befditparameters by a series of
iterations that produce successively more accurate results. It is up to the program to decide
at what point the values are deemed acceptable, and at which point theiledilens stop.

The criteria used to decide this are set from the Fitting Criteaiae. It is likely that for most
situations you will not need to change the default values on this page.

-

@ Mon-linear Fit - =

Settings Constants Estimatrix
Fitting Criteria | Results | Number Format | Fonts | Indents

%
V| % Chi? change: 1 '

Minimum iterations: 2z =
Maximum iterations: 20 =
The Fitting Criteripane of
the Nonlinear Fit item
Store settings as defaults | | Restore GraFit defaults

Fitting Criteria
GraFit uses three separate criteria to decide when the calculations are acceptable.

Criterion Meaning

% CHichange This setting is optional, and is actfed by checking the % €h
change box. When selected, fitting will terminate when t
change in the ... value is less than the percentage val
entered (providing the minimum number of iterations has be
reached).

Minimum iterations GraFit will always perform the specified number of iterations
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Criterion Meaning

Maximum iterations Fitting will terminate when the specified number of iteratiol
has been reached, irrespective of whether the designa
change in... has taken place. The maximum iterations lir
serves to guard against the possibility that the calculations
never reach a minimum, and so forces control to return to 1
program eventually.

The settings can be stored as the defaults by clickingStoee settings as defaultbutton;
GraFit will remember these defaults next time the program starts.

Results Pane

The Results pane holds a summary of the fitting results.

@ Mon-linear Fit -BX

Settings Constants Estimatrix
Fitting Criteria~~ Results | Mumber Format | Fonts | Indents

¥ column [Substrate] g
¥ column Rate
M4 » M
Mumber of data points: 5.
i s Labaas The Results pane of the Nor
Parameter Value Std. Error - linear Fit item
Vmax |7.6146 0.7578
Km 1.6700 04616

If more than one set of data is specified in the Settings pane, each fit can be viewed by
clicking the arrow buttons. Thiile} PrintandFile} Print} Print Previewcommands display
the results as illustrated below:

97



¢
w»

DN} CAG | aSNRa DdzA

G] GraFit - Untitled e s
igapint b 4 @ S B Close Preview

Untitled [Nowlinear Fi]

Non-linear Regression Analysis

Werk file Untitled
Location
Item name Non-linear Fit
Analysis performed. 07 November 2007 01:22 E
User Rel tharbarrow 3
Settings
Equation Enzyme Kinstics
Weizhtine Simople . . .
Fitting eriterion 3 1% iteration
Bt o G hanes 1% o e Using Print Previefvom the
Data table Data . . .
Evep Ly Nontlinear Fit item
Results
X data column [Substrate]
Y data column Fat:
Number of data points 5
Initial sstimates From equation definition
Vmax 7.6068
Km 1.6450
Number of iterations 2
Reduced Chi® value 0.0932
Parameter Value Std. Error
Vrmax 76146 07578
Km 1.6700 04616
Page 1 _

The formatting of these results is controlled from the Number Fornfaints and Indents
panes.
Show ing the Fitted Results on a Graph

A listing of the fitted parameter values can be displayed in a graph item window by selecting
the Results Listingommand® on the Graphtab. See Chaptet2 for further information.

% TheDraw} Results Listihngommand in legacy mode
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Number Format Pane

The numeric result values are displayed formatted as is specified on the Number Format

pane.

@ Mon-linear Fit

Py

Settings
Fitting Criteria
Max digits: 12
Thousands separator

Scientific format

Trailing zeros in fraction:

Results

Decimal places: k =

| Use sdentific format for small values

Constants Estimatrix

Mumber Format | Fonts | Indents

'y

The Number Formaiane of
the Nonlinear Fit item

Show 0's A

Specification

Meaning

Decimal places

Max digits

Thousands
separator

Scientific format

Use scientific format
for small values

Enter the number of decimal places to be displayed for number
the results listing.

Note To ensure that all decimal places are displayed eailing
zerosinfractioni 2 da{ K2g nQaodé

Enter the maximum number of digits to use when displaying numt
in the results listing.

Check this box to include a grouping separator. The symbol use
this separator, and the number of digits in theogp, are set for the
View} Optionscommand on theHometab.

Check this box to display the values using scientific for
(e.g.-2.435e003 instead 62435.000).

Check thidox to ensure that small values, which would otherwise
displayed as 0.0000, are shown in scientific format (e.g. 2.0088&
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Specification Meaning
Trailing zeros in Chooses the way that trailing zeros are displayed in the forma
fraction numbers. ltispossibletd K2 g (GKS ané OKIF NI O

replace them with spaces.

Fonts and Indents Panes

These panes control the way that the results are formatted. The contents of these panes are
common to several differentém windows, and are described in Chapter
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Formatting ltem Windows

Formatting Options

Many GraFit Iltem windows are built from a tabbed dialog box that allows various settings to
be entered. The Linear Fit, Ndinear Fit, Equation, Hardoded Equation and Transformation
definition items are all built in this way. In each case, the settingthe window can be
displayed using thé&ile} Print} Print Previewcommand®, and printed by theFile} Print
command. Each of these item windows includes a Fonts and an Indents pane that control the
way the information is displayed when printing.

Fonts Pane

The Fonts pane selects the fonts to use when displaying the contents of the item window.

[E] Mon-linear Fit -B2X

Settings Constants Estirnatrix
Fitting Criteria | Results | Number Format-~ Fonts | Indents

¥

Ttem: [Normal text v]
Font: Font style:

Times Mew Roman Regular

Times Mew Roman « | EEEE -

(} Traditional Arabic Italic The Fonts pane of the Non
€} Trebuchet MS Bald . o

{} Tunga Bold Italic linear Fit item

(} Tw CenMT

} Tw Cen MT Condensed
} Tw Cen MT Condensed Extra Bold 1

Verdana

Sample

Script: ’Weshern 7

AaBbYyZz

40 TheFile} Print Previewcommand in legacy mode
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This pane behaves in the same way as a standard Wisdant selection dialog. The fonts to
use can be set for a variety of different text elements, specified bytdma selection. To see
the effect of changing the font settings, use thide} Print} Print Previewcommand®.

Indents Pane

The Indents pane controls the organization of information for printing.
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[E] Mon-linear Fit

w

Settings

Fitting Criteria | Results

Constants
Mumber Format

Headings
1 L Informatian
More information

g et mone |k atan

Fesulls

Sub-kewel information

Lorem igsum

Dodor sit amed
Consecioluer adigiscing
ERt atiam, carvvalis

Estirnatrix
Fonts” Indents
AN v

FParamater Ve Etd. Emor
ol —
1: 1,27 cm En 5.842 am
2 1,905 cm 5: 8.382cm
I 5.715cm

The Indents pane of the Nor
linear Fit item

Each of the different indent levels can be individually set. To see the effect of changing the
indent settings, use th&ile} Print} Print Previewcommand®.



CHAPTERS

Linear Fit Item

Overview of Linear Fitting

A linear fit item is used to control data fitting by linear regression. This item specifies the data
source and equation to use, and also presents the results of the data fitting. The item is
created from the main GraFit window using tAeld } Linear Fitcommand The linear fit
window itself contains a tabbed dialog box with several panes that are used to specify how
the fit is calculated. Each of these panes is discussed below. Data fitting involves making
appropriate séections in the Settings pane (and possibly one or more of the other panes as
described below), then selecting ti@alculate} Fit Datacommand® on the Hometab. After

fitting the data the results can viewed from tiesults pane.

Status Bar Indicators

When a fitting item is selected, the status bar shows the current fitting status, indicating
whether the item is currentlyFitted or Not Fitted. In addition, the status bar shows when a
calculation isn progress. Whenever any calculation is being processed, the calculation pane
shows an animated abacus.

)

| Ready nuM | pfitted » (+) |J
4 y 4

Fitting status pan J

Calculation pan

4 TheCalculate} Fit Datacommand in legacy mode
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Settings Pane

The Settings pane is used to specify the main details of the fit.

Linear Fit - B X
Settings | Results | Number Format | Fonts | Indents
Equation: y=a+bx (Linear Regression) - ]
Weighting: | Simple - |
Data table: |Data -
P The Settings pane of
El M the Linear Fit item
¥ data column |x Data - |
Limit x range:
¥ data column |y Data - |
Equation

Choose the equation to use for the data analysis. All the available equations are linear, and
are of the form given below:

O O Oowam Qo E
The default linear regression equatioryis a + bx.
Weighting

All types of regression analysis require information about the error distribution in your data.
The reason for this is explained fully in Chap2€ but briefly it is necessary to specify
whether the inaccuracies are likelytobedh a YS F2NJ S| OK RIGF LIk
are proportional to the value of thg RI G L2 Ay da 6dat NEPLR2NIAZ2YI
AYRAGARdzE f & SadAYFGSR O049ELIX AOAGE ¢SAIAKI
appropriate setting.

Data Table

The data to be fitted must be in a separate data table item within the GraFit workspace.
Select the table that holds the data from this drdpwn list.

[amtN

Ayl
f €
Ay 3

Data Layout

The data layout specifies how the data are arranged for digtiag. The default layout, as
shown in the figure above, is that theandy data columns are to be selected individually.

104



Chapter8: Linear Fit Iltem

This is used to fit a single, {} data set. It is also possible to specify that multiple data sets
are present, which will resulh several sets of results being generated. The available options
for a standard equation having a single independent variable are given below.

Layout Meaning

E] A single data set is present and the columns holdingxthed y
data values are specified individually from the X data column
Y data column entries. Theandy data columns do not need tc
be in any particular order within the data table.

[ [:[v]- - [l Multiple data sets are present, although all data sets hi
commonx datavalues. Thexandy data columns are consecutiv
in the data table. The location of thecolumn is set from the >
data column entry; the location of the finglcolumn is set from
the Last Y data column entry. The number of data sets prese
determined automatically.

[xlyif=lwz] - [=]w] Multiple data sets are present, and the data sets have differel
data values. Pairs of y data columns are present consecutive
in the data table. The location of the firstolumn is set from the
First X data column entry; thedation of the finaly column is set
from the Last Y data column entry. The number of data ¢
present is determined automatically.

X Data Column

This entry specifies the column that holds thelata values. See the Data Layout section
(above) for furtherinformation.

Limiting x Data Range

It can sometimes be useful to restrict data fitting to a subset of the values in the columns. For
example, it can be useful to fit just the initial portion of a data set. Checkingithi x range
box allows a lower and upper limit to be set on data that will be included in the analyses.

Y Data Column

This entry specifies the column that holds thelata values. See the Data Layout section
(above) for further information.

Error Column

If exdicit weighting is chosen, the error values are read from a separate column, which is
selected here.

Results Pane

The Results pane holds a summary of the fitting results.
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Linear Fit -B=X
Settins;/ﬂ,esuhs rNumber Format rFonts rIndents ]
¥ column F ¥
¥ column Vi
Err colunin ¢ \ r M
Number of data points: 5. |
Chiz value: 1.2000
Correlation coeffident: 0.7559 T_he ReS_UI_tS pane of the
Linear Fit item
Parameter | Value Std. Error -
a (intercept) 0.6000 0.6633
b (gradient) 0.4000 0.2000

If more than one set of data is specified in the Settings pane, each fit can be viewed by
clicking the arrow buttons. THeile} PrintandFile} Print} Print Previewcommand show
showthe results in a more stylized manner, as illustrated below:

4] GraFit - Untitled = B
iggpint b4 ® G Cose Preview

Untitled [Linear Fit]

Linear Regression Analysis

T i E
Settings

i o o _

Fii e . Using Print Preview from the
Rosuls Linear Fit item

-

Naumber of data points 5
Chi valve 12000
Coseslation cosfficient () 0.7539

Parameter Value  Std. Error
2 (intercept) 6000 [£:53]
b (zradizn) 4000 €200
Page1 _

The formatting of these results is controlled from the Number Fornfants and Indents
panes.
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Showing the Fitted Results on a Graph

A listing of the fitted parameter values can be displayed in a graph item window by selecting
the Results Listingommand?®on the Graphtab. See Chapte1 for further information.

Fonts an d Indents Panes

These panes control the way that the results are formatted. The contents of these panes are
common to several different item windows, and are described in Chapter

2 The Draw} Results Listingommand in legacy mode
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Equation Iltem

Overview of Equation Definitions

Equation definitions are used for ndimear fitting (see Chapted for more information about
non-linear fitting items). The item is created from the main GraFit window usingAtiet}
Equationcommand The equation window itself contains a tabbed dialog box with several
panes that are sed to define the equation. After defining the equation, it must be compiled
using theCompilecommand?®, found in theEquationgroup of theHometab, before it can be
used. Each of the panes in this item window is discussed below.

Status Bar Indicators

When an equation definition item is selected, the status bar shows whether the equation is
Compiledor Not Compiled

(i)
()

| Ready NUM | Compiled |J
Vot

Compilation status patr _/

43 TheEquation} Compilecommand in legacy mode
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General Pane

The general pane allows a description of the equatiobd@ntered.

Enzyme Kinetics -BX
Constants Definition Estimates Fonts Indents
General X Variables Parameters
Description: -

Michaelis-Menten Equation

Fits data to the Michaels-Menten equation, where the rate is plotted as a
function of the concentration of substrate.

.
= Y [5] The General pane of the
K, +[5] Equation item
Initial estimates are provided by use of linear fitting using the Scatchard
rearrangement.

The description is optional, but adding a text description of your equation definitions is
strongly recommended. As illustrated in the figure above, the descriptive text allows rich
formatting options, vith multiple font types, styles, sizes and colors allowed. It is also
possible, as shown above, to include an OLE object embedded in the text. In this particular
example, a Microsoft Equation object has been embedded within the text.

Note The MicrosoftEquation editor, which comes with Microsoft Word, is not provided
with GrakFit.

Changing Font Styles

To alter the style of a selected region of text, use the commands available ¢iotieab™.

Inserting OLE Objects

To insert an OLE object into the destiop text, position the cursor where you wish the
object to be placed, and select ti@bject} Insert New Objecttommand® from the Home
tab.

** TheEdit} Fontcommand in legacy mode
* TheEdit} Insert New Objectommand in legacy mode
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Insert Object

Object Type:

@ Create New

-
-

Microsoft Graph Chart
&) Microsoft Office Excel 57-2003 Work:

D Creste from Fie Microsoft Cffice Excel Binary Worksh
Microsoft Office Excel Chart B
Microsoft Office Excel Macro-Enablec

Microsoft Office Excel Worksheet [ Display As lcan
Microsoft Office PowerPoint 97-2003

Result
Inserts @ new Microsoft Equation 3.0 object into
your document.

e

Choose the object type to create, and then clizk
Editing OLE Objects
An inserted OLE object can be edited by dotddieking on the object, of by choosing the
appropriate menu command from th@bjectmenu’® on theHometab.
X Variables Pane

The X Variables pane is used to define the nanfeb@ independent X) variables that are

used in the equation. All equations must have at least one independent variable, and can
include more than one.

6 TheEditmenu in legacy mode
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Enzyrme Kinetics ==X
Constants Definiticn Estimates Fonts Indents
General X Variables Parameters
X variables: )
Symbol Description
118 [Substrate]

The X Variables pane of
the Equation item

=l
]

Lelete Row INSErt Fow

Naming Rules

All namedefinitions for use in an equation definition are entered into a grid that has space
for a Symbol and a Description entry. All names must have a Symbol entry, but the
Description field is optional.

Description Entry

If a Description entry is made, Grawitl use this long name whenever it refers to the name,
for example when listing results. If no Description entry is present, GraFit will use the Symbol
entry. Description entries can incorporate any characters, including spaces and punctuation
characterghat are illegal in Symbol entries.

Symbol Entry

The symbol entry is the name used in the equation Definition page. Symbol names must obey
a number of rules, in a similar way to variable names within a caergprogram.

1 The name must begin with a letter, and contain only letters and numbers. In particular, a
symbol name cannot contain the space character.

The following names are legal symbols:

Fred
k_on
x23

The following names, however, are invalid:
2nd (starts with a number)

k off (contains a space)
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test -2 (contains a minus sign)
ten: (contains a punctuation character)

1 No distinction is made between upper and lower case characters within a symbol
definition. Therefore the symbol namegafit , GraFit , GRAFIT and gRAfIT are
all considered identical.

We recommend using meaningful names wherever possible when defining symbol names.
UsingFinal to represent the final concentration of a substance rather trmmill make
understanding your definitions far eia@s for others as well as yourself. In addition, it is often
useful to add a full descriptive name.

Number of X Variables

After entering anx variable definition, the data entry grid will show a blank entry position
immediately below tle defined variable. If you enter a second definition in this location, a
further blank entry position will appear. The number of rows of information that are entered
into the grid therefore defines the number gfvariables in the equation.

When to use Mul tiple X Variables

Most equations are of the formg =f(x), and so have just a single independeqt\ariable. In
equations with multiple independent variables, the observed valjeséries as a function of
more than one varible condition. For example, the rate of an enzyme reaction may vary as a
function of both substrate and inhibitor concentrations. In this case, there are two
independent X) variables. In principle it is possible to have any number of independent
variables although in practice it is rare to fit data where more than two independent
variables are present.

Parameters Pane

The Parameters pane is used to define the parameter values in the equation definition. The
LI NI YSGSNI @I tyd2Say a ENBA yi KiSK S dBfdeegiedsidry/aliows datR
to be fitted in order to find optimal values for these parameters.
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Enzyme Kinetics -8B X

Constants Definition Estirnates Fonts Indents

General X Variables Parameters

Parameters: 2y

Symbol Description

1 [Vmax

2 ([Km

The Parameters pane of
the Equation item

Delete Row Insert Row

The organization of the Parameters pane is very similar to that of the X Vargbies and

the definition of Symbol and Description hames is performed in an analogous manner (see
the X Variables Pane section above). The number of rows of information that are entered into
the grid defines the number of parameters in the equation. Astezne parameter must be
defined. There is no formal limit to the number of parameters allowed in a GraFit equation
definition, but it is rare to find equations that involve more than four or five parameters.

Constants Pane

114

The Constantpane is used to define constants in the equation definition. Constants are used
to allow the entry of a value into an equation definition that is fixed in any single experiment,
but varies from experiment to experiment. The presence of constants is optibnawhen
present an equation definition can include any number of constants. When constants are
included in an equation used for ndimear regression, their values are entered into the non
linear fit item window as described in Chapter
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Enzyme Kinetics

[wr)

General X Variables Parameters
Constants Definition Estimates Fonts Indents
Constants:
Symbol Description

The Constants pane of
the Equation item

The organization of the Constants pane is very similar to that of the X Variables pane, and the
definition of Symbol and Description names is performed in an analogous manner (see the X
Variables Paneestion above). The number of rows of information that are entered into the
grid defines the number of parameters in the equation. If no constants are required, as will

be the case for many equations, this page should be left blank.

Definition Pane

The definition pane describes the functional form of the equation using the Symbol names of
the x variables, the parameters and constants (if any) entered as on the earlier panes.
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Enzyme Kinetics - B X
General X Variables Parameters
Constants Definition Estimates Fonts Indents
2
¥ name: i’ﬁ-? '

Equation definition:

1 v =Vmax = § / (Em + §)

The Definition pane
of the Equatioritem

4 (L 2

Symbals (double-dick to insert into definition)

X variables Parameters Constants
s Vmax
Em

All equation definitions that are used within GraFit must have the functional foef(x), i.e.
it must be possible to describe the variation pfas some defined function ok. The
information on this pane describes the required equation in symbolic form. At the top of the

pane is an entry folf name which allows they axis to be given a Symbol name (using the
rules described earlier).

Equation Definition Syntax

The equation definition is built up from the symbols representing parameters and constants
(if any) with whatever arithmetic operators and mathematical functions are required. For the
example shown in this Chapter, we have utieelfollowing equation:

Q 80 87Y
0 Y
In the Equation definitionentry, this becomes:
v =kcat * Eo* S/( Km+ S

The syntax used is similar to that of a programming language, and uses the rules described
below.
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Arithmetic Operators

Symbol  Operation Example Explanation

+ Addition X +y Addx andy

= Subtraction lim - off Subtractoff from lim

* Multiplication m* X Multiply mby x

/ Division al b52 Dividea by b52

n Exponentiation 23"N Calculate 238

= Assignment y = x*2 Assigry to be twice the value of

Logical Operators

Symbol  Operation Example

> Is greater than k>7

< Is less than X_value <conl
>= Is greater than or equal to test >=23.87

<= Is less than or equal to rate <= maxrate
= Is equal to i76 =0

Note ¢KS aré aevyoz2t Aa dzas
taken depends on the context.

¢
-
N
g
(@)
N
(et
A
Q.
Q)¢
>
L
<,

Logical operators allow a comparison to be made. The result of the comparison is either O if
FALSE, of if TRUE. To see how these operators work, consider a graph of the form:

y =( x<test )*-1+3

Here,x is the x axis, andtest is a constant that has the value 2. This function is plotted
below.
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These comparisons can be used to introduce a discontinuity into a curve, and though they will
seldom be used in equations, are extremely useful for displaying limits etc. to annotate a
graph. An alternative method to obtain discontinuities is to use the Then Endif
constructs described below.

Note To obtain a sharp discontinuity it is necessary to create the curveReggblutionset
to High(see pagel63).

Numbers can be entered directly into theuwation definitions, and can include exponents,
e.q.27.87e -12.

Functions
A large number of functions are provided for use in equation definitions.

Function Returns
abs (x) Absolute value of, i.e. ifx <0 returns- x, otherwise returns.
acos (x) Cos' of x.

alog (x) Antilogarithm to base 10 of.

asin (x) Sin' of x.
atan (x) Tan' of x.
cos ( x) Cosine ok.
exp (x) Q.

frac (x) The fractional part ok. The fractional part 0f3.387 is0.387 .
int (x) The integer part ok. The integer part 013.387 is13.

log (x) The logarithm to base 10 af
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Function Returns

In (x) The natural logarithm af .
sin (x) Sine ofx.

sqr (x) The square ok, x °.

sqrt (x) The square root of, M

tan (x) Tangent of.

The expressiowithin the brackets may be of arbitrary complexity, for example
exp(-k * sqgrt (j - 1))
All the geometric functions (sin, cos etc.) use radians as their units.

The following predefined constants are also available:

Constant Value

_pi_ p = 3.1415926536

_€_ e=2.7182818285

_md _ A random number between 0.0 and 1.0.

_grnd _ A random number with Gaussian error distribution. The number has a

mean and unit variance.

Multi -line Equation Definitions

In its simplest form as described earlier, the equation definition is a single line that calculates
the y value. For example, if the equation to be used was ax + b, then the equation
definition might be written as:

y:a*x+b I

Here,a and b have been declared to be the symbols that represent the parametefss
been declared to be the symbol that represents thdata andy the symbol that represents

the y data. Note that the multiplication betweea and x needsthe explicit inclusion of the
multiplication operator,*. The equation definition can also be defined over several lines in
order to simplify a complicated definition. This allows the calculation to be broken up into
several steps.

Use of Temporary Variabl es

Temporary variables can be used to hold intermediate calculation results and simplify
definitions. For example, the following definition uses three temporary variabldsandc.
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a=1

b= Kd + total + Capacity

c= total * Capacity

y = -(-b+ sqgrt ( sgr(b) - 4*a*c))/(2*a))

The remaining symbol¥K{, total , Capacity ) are defined in the equation editor as

parameters or constants. Values are assigned to the temporary variable using the assignment
operator, =, after which they may be used in expressions as normal. Use of temporary
variables makes the above definition neoeasily read, and speeds up the calculation as the
value forb need only be calculated once. Each line of the definition is separated from the
next by pressing theETURKey.

Conditional Statements

The values that are evaluated can be controlled udmggft statement. This takes the form

If condition Then

Endif

or alternatively,

If condition Then

Endif

For example, it is possible to return different values to the program depending thmn
value of a parameter, constant or independent variable:

If extra =1 Then
Return ( al + b*x )

Endif

If extra =2 Then
Return ( a2 + b*x )

Endif

If extra =3 Then
Return ( a3+ b*x )

Endif

Return ( a4+ b*x )

Comments

Comments caibe added to annotate the equation definitions.

" Anything after an apostrophe is a comment
; as is anything after a semi - colon
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Looping Statements

TheFor statementhas the following syntax.

For varname = startValue To endValue
....... .Sstatements.......

or alternatively

For varname = startValue To endValue Step stepValue

Goto Statement

Another statement that will be familiar to programmers is t®to statement. In GraFit
equations this is implemented in the following manner:

:labelName

Goto labelName

labelIName can be any valid name, using the same rules as apply to the names for symbol
names. The label may come before or after @eto statement.

Note Indiscriminate use dBoto could result in an infinite loop.

Estimates Pane
The Need for Starting Estimates

Nortlinear regression works by taking initial estimates for the Higtarameter values, and

by an iterative process calaiés successively better values until the bfistvalues are
reached. It is therefore necessary to provide the program with suitable starting estimates,
which should generally be of the same order of magnitude as the actual ones. If an equation
definition alone is provided, the program cannot know what initial estimates are appropriate.
In this event, when the equation is used the program will ask you to enter initial estimates
before fitting the data.

To relieve users the inconvenience of estimatpayameter values, GraFit provides a means
of generating these estimates automatically. It should be noted that the method used is not
foolproof, and requires familiarity with manipulating equations. It does, however, make data
fitting simpler, and can be werridden if the estimates provided are inappropriate. In
addition, equations can be defined without provision for automatic initial estimation.

Method Used to Obtain Initial Estimates

The method used is based on performing lineagression on rearranged data. It is often
possible to rearrange data in such a way that a linear plot is obtained, with the parameter
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values being related to the gradient and intercept. As linear regression needs no initial
estimates, this can be used &stimate these parameter values providing the program knows
the following.

1. The rearrangement that is needed.

2. How the parameter values relate to the gradient and intercept.

This process is illustrated using the previous example, where the equation is:
. Yo
oY

We can rearrange this to a linear form by plottvifS] againstv:
b Q ©

Y 0

0
0

This is the s@alled EadidHofstee equation. Plotting/[S] againstv and allows the slope and
intercept to be found, from which it is possible to calculafg as (intercept/gradient)/[E],
andK_ as-1/gradient. It must be stressed that this approach does provide strictly correct
values fork_,, and K 1 this is why ve wish to use noilinear regression in the first place!
(Further information can be found in ChaptE9.) The values provided are suitable, however,

to use as initial estimates for the ndimear regression analysis. (ltifstructive to compare

the initial estimates provided by this method with the final values produced by thelinear
regression analysis. As they are demonstrably different, this illustrates the danger of using
linear regression of a linearized functiar finalyzing data.)
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The Estimates Pane

Enzyme Kinetics - B X
General X Variables Parameters
Constants Definition Estimates Fonts Indents
| Estimate from linear transform | Omit values equal to zero y
Transformed x data Transformed y data
Definition = [ f(xdata, ydata) 1: Definition = [ f(xdata, ydata) ]:
1i ydata 1 ydata/xdata
The Estimates pane
: _ of the Equation item
Fl | 1 3 Fl [ it 3

Parameter estimates from transform [= f{ intercept, aradient )]

Parameter Definition
1 |Vmax - intercept/gradient
2 |Km -1/gradient

To specify that initial estimates are provided for an equation, Bsimate from linear
transform box should be checked. If you do not want the pamgrto calculate initial
estimates, simply leave the box unchecked.

Defining How to Rearrange the Data Points

For our current equation, the rearranged plot that we require isvpB] againstv, i.e.,y/x
versusy. TheX Dataand Y Dataentries are used talefine the data points for such a plot
(note that the stored data points in the data table are, of course, unaffected). For this
eqguation the definitions are:

ydata
and

ydata/xdata
NBaLISOUGADSE & dxdata £ K$ yoRta Yo 2fNES AINBRSTAYSR o8
represent thex andy data points.
These definitions allow the program to perform the rearranged plot, and any valid single line
expression can be used. The grid at the bottom of this page is used to define how we obtain
our initial estimates from linear regression on the rearranged plot. Shown in the previous
figure is the definition of k. as (- intercept/gradient)/Eo , and K, as -
l/gradient . Use the scroll bar to bring any further parameters into view. The symbols
Gintercept ¢ | gidlienddh ¢ ' NB LINBRSTAYSRI |yR NBLINBa
of the rearranged linear plot.
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Other predefined symbol names may also be used when defining initial estimates of your
variables. The symbahin will give the value of the mimum y data point, andmax the

value of the maximuny data point. The corresponding minimum and maximxdata points
areminx andmaxx, respectively. These values can be of benefit if you need to obtain rough
estimates of limits, where the limiting valwan be approximated by the maximum recorded
value. It is also possible to enter numeric values directly as estimates. In some situations,
rough numerical values provide suitable estimates without recourse to the more complex
methods described above.

If the Omit values equal to zertox is checked then any data valug®(y) that are equal to

zero will not be used during the data transformation. This is useful with several
transformations that involve taking logarithms or dividing by one of the data gdlag here).

If this box is not checked then a data point which happens to have a value of zero might cause
an arithmetic error, resulting in the estimates routine failing.

Compiling the Equation
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To compile the equation, chooghe Compilecommand® from the Equationgroup on the
Hometab. Compilation translates your definition into amernal form that can be executed
rapidly. During compilation the definition is comprehensively checked to ensure that the
correct syntax has been used. If an error is detected a message box will be displayed
informing you of the mistake; after pressitige OKbutton to continue the cursor will be
placed at the most likely place of error.

GraFit [

! . Missing ")".
: An Error Message Box

[ ok || hHep |

L 4

To obtain further information on the specific error, click tHelpbutton, or press the 1 key.

Once the equation has been correctly compiléd;an be used for data fitting and/or graph
plotting.
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Transformation ltem

Overview of Transformation Definitions

Transformation definitions are used in order to allow data and curves to be displayed on a
graph after application of a usedefined transformation. For example, one use of a
transformation definition would be to allow a doubteciprocal plot to be displayed.
Transformations describe methods for rearranging data and equations that can be applied
during graph drawing without the need to create a separate set of rearranged data.

04
6 i
4 ) ]
% é g 0.2 -
= R S
2 1 .
0 T T T 0 T T T T T
0 2 4 6 8 0 0.2 0.4 0.6 0.8 1
[Substrate] 1/[Substrate]

An example of a transformed doukieciprocal plot. The transformation definition defines the
way that the data points and the fitted curve are rearranged

The transformabn item is created from the main GraFit window using tAdd }
Transformationcommand The transformation window itself contains a tabbed dialog box
with several panes that are used to define the transformation.eAfdefining the
transformation, it must be compiled using tf@ompilecommand’, found in theTransform
group of theHome tab, before it can be used. Each of the panes in this item window is
discussed below.

4 TheTransformation} Compilecommandin legacy mode
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Status Bar Indicators

When an equation definition item is selected, the status bar shows whether the equation is
Compiledor Not Compiled

| Ready NUM | Compiled (o) (+) .:EJ
Vo

Compilation status par J
General Pane

All transformations are associated with an equation definition item, which nalsb be
present in the GraFit workspace. See Chapter 9 for more information about defining
equations. The general pane also allows a description of the transformation to be entered.

Lineweaver Burk -B2X

General | Data Points | Curve | Fonts | Indents

Associated equation: [Enzyme Kinetics -

Description:

Lineweaver Burk Transformation

The Lineweaver Burk transformation is used to produce a double
reciprocal plot of the data. The transformation is associated with teh The General pane of the
Michaelis Menten enzyme kinetics equation, and is defined as: Transformation item

1_1 K, 1

v 1 kI, K lE,]

The description igptional, but adding a text description of your transformation definitions is
strongly recommended. As illustrated in the figure above, the descriptive text allows rich
formatting options, with multiple font types, styles, sizes and colors allowed. lisis a
possible, as shown above, to include any OLE object in the text. In this particular example, a
Microsoft Equation 3.0 object has been embedded within the text.

Data Points Pane

The Data Points pane describes how daaints are transformed for plotting. If the
Transform data pointsbox is unchecked, no data point transformation is used. Otherwise,
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the remainder of the window describes how the data are to be rearranged when this
transformation is applied.

Lineweaver Burk - B X
General” Data Points | Curve | Fonts | Indents
| Transform data points 2
Transformed x data Transformed y data

Definition = [ f{xdata, ydata) ]: Definition = [ f(xdata, ydata) 1:

11 1/¥Data 1 / YData

The Data Piots pane
4 LI 3 4 m 1y Of the
Transformation item

Default X name for graph: Default ¥ name for graph:
1/ %1 1/ %2
Symbals
Parameters Constants
Vmax
Fm

In the sample shown above, the data transformation involves plotting the reciprocals af the
andy data.

Data Transformation Definitions

Two transformation definitions need to be entered, one each for the transformeahd y
data. Use the edit fields to enter the transformation definitions. The rules for these
transformation definitions are the same as described in Cha@ter equation definitions,
although the definition is mhited to a single line and only the right hand side of the
G5SFTAYAGAZY T'Xé Sldzr iAz2y Aa SyiSNBRd® ¢KS
include mathematical functions, parameter names etc. Thedefned symbolxdata and
ydata represent tte originalx andy data values respectively. The symbdiata?2 can be
used to access any data values associated withytRel: G I  O2f dzyy oaé& 51 0
£ f dzS¢ Oa fsaz¥hg didcwsdids of column types in Chapter 5). In the example
illustrated above we wish to take reciprocals of these data; the definitions are therefore
1/xdata andl/ydata . Any algebraic expression may be entered, for example

xdata/(ydata + sqrt(xdata))

is a perfectly valid transformation definition. It is permissible to acces values of
parameters and constants in the equation, if desired. The symbol names of these are listed at
the bottom of the Data Points pane.
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Generating Residuals Plots

A very useful symbol that is specific to the data transformation definitiopcédc . This

returns they value that is calculated from the fitted parameters. Therefore, to generate a
residuals plot, define the transformegddata as:

ydata - ycalc
Axis Name Settings

When first creating a transformed plot, the text used to name xtendy axes is taken from

the Default X name for grapland Default Y name for graplentries. The following special
entries can be used:

Entry Effect

%1 All occurrences of this arreplaced by the name of the untransformediata
column.
%2 All occurrences of this are replaced by the name of the untransforgnddta
column.
Curve Pane
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The Curve pane describes how fitted curves are transformed for plotting. Trtéwesform

curve box is unchecked, no curve transformation is used. Otherwise, the remainder of the
window describes the transformed curve definition.

Lineweaver Burk B X

General | Data Points” Curve | Fonts | Indents

Transform curve

X name: 5 ¥ name: ¥

Transformed curve definition:

_ ¥ = 1/Vmax + S*EKm/Vmax

The Curve pane of th
Transformation item

4 | m
Symbols (double-dick to insert into definition)

Parameters Constants

Vmax
Ein
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In the sample shown above, the curve transformation displays a line through the transformed
data points making use of the fitted parameter values

Transformed Curve Definition

To draw the transformed curv@vhich in the example above gives the linear Lineweaver Burk
plot) it is necessary to have an appropriate equation definition. For the example that we are
using, the transformed equation is:

p p 0 p

5 VY% o T o

What is being plotteds 1A (the y axis) versus 1/[S] (th& axis). To show this line, we
therefore need an equation that is defined as:

e ca " P
e W T o

Here,x' andy' are the transformed data. The transformed curve definition usesXheame
andY rameentries, which correspond t®' andy' in the above equation. The syntax used for
this definition is as described for equations (see Chapjeland can occupy more than one
line if required.

Fonts and Indents Pa nes

These panes control the way that the results are formatted. The contents of these panes are
common to several different item windows, and are described in Chapter

Compiling the Transformation

To compile the equation, choose tt@ompilecommand’ from the Transformgroup on the
Hometab. Compilation translates your definition into an internal form that can be executed
rapidly. During compilation the definition is comprehensively checked to ensure that the
correct syntax has been used. If an error is detected a message bokewdisplayed
informing you of the mistake; after pressing ti@K button to continue the cursor will be
placed at the most likely place of error.

GraFit ==

! . Missing ")".
: An Error MessagBox

[ ok || Hep |

L 4

To obtain further information on the specific error, click tHelpbutton, or press the= key.

Once the transformation has been correctly compiled, it can be used for graph plotting.
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Notepad ltem

Uses of Notepad

The notepad provides a text editor window where information can be stored in the GraFit
workspace. Uses include making notes about the data, the analysis of the results, and writing
brief documentation on how to use a particular data file or template. Mb&epad item is
created from the main GraFit window using tAdd} Notepadcommand

The Notepad Item Window
[a] Motes -=2X
Hello!

These notes are stored in the GraFit workspace. Notes can

inchude text with MULTIPLE foots, sniles, Sizes and colors.

They can also include embedded objects, such as the Microsoft

Paint picture added below... The Notepad item

window

The font stylesare set from theFont tab®™. Notepad windows automtically wrap their
contents so that the line width is equal to the width of the window.

Alternatives to the use of Notepad Items

The notepad item provides a simple text editor that has many of the capabilities of the
Windows WordPad application. Howevérdoes not provide the wealth of features present
in a dedicated worgbrocessing application such as Microsoft Word. It is, however, possible to

8 TheFontmenu, or theformatting toolbar, in legacy mode
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harness the power of applications such as Word by embedding documents into the GraFit
workspace. For examplea Word document can be embedded within the main GraFit
window, as described in Chaptd8. Incorporating notes in this manner can be a more

suitable alternative to using a notepad item.
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Creating Graphs

How to Create a New Graph

To create a new graph, first add a graph item window to the workspace usingdtg
Graphcommand. You will then be given a choice of graph type to create fronStiect
Graph Typedialog (below). The resulting graph will be created using the default size. If you
want a graph of a specific size, press thancelbutton, which will result in a blank graph
page. Then use the New Graph tool to add a graph at a specific location and size to an existin
graph item window.

|;\ New Graph tool

Adding Graphs to an Existing Graph Item

It is possible to create as many graphs required on each graph item page. To add an
additional graph to an existing graph item window, either selectNesv Graphcommand®
from the Graphtab, which will create a graph of a default size, or click the New Graph tool
and drag to position the new graph where you wish it to be placed.

Available Graph Types

Although GraFit can create a large variety of different graphs, the initial choice when making
a new graph is between four fundamental graph typEsese differ in the data that they use;

for example, X/Y Scatter Graphs hold data with separate numeaiwd y values whereas a
Column Charhas data values that associated with named categories.

49 TheGraph} New Graphcommand in legacy mode
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Select Graph Type I. ? &J

Gallery

%fY Scatter  Column Chart  Bar Chart
Graph

i

Histogram

0 Select the basic graph type from the gallery. Specific styling is
then applied using the graph creation wizard, which is launched
when you click the Create button.

After selecting the type of graplotcreate, clicking th€reatebutton will result in a specific
graph creation wizard that allows the graph to be customized. A description of the kind of
graphs that can be created for each type is given below, and more detailed information is
found in thefollowing chapters.

X/Y Scatter Graph

X/IY Scatter Graphs have numeric ranges on bodimd y axes. Some of the types of graph
that can be created are illustrated below.

10

y Data
Rate

7 0 0204 0608 1
2~ 1/ [Substrate]

0 T T T
0 2 4 6
[Substrate]

LA KLU L L L EL L L |
0O 2 4 6 8 10 12 14 16

x Data

Thisgraph shows data points joined by ¢ This graph shows data and a fitted curve; ins
smooth Bezier curve is a linear transformation of the data
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100 4—

[NacCl]

80 —

60 —

Response
Absorbance

40

20

AT T T T I —
0 10° 10 107 10° 10°10*10°
[Inhibitor] Fraction #

This graph shows a setoig plot with a  This graph shows a single graph having multi
doubly split axis s¢a axis scales

0.6
100 —|
4 Exponential
] O Decay 4 —o— [S]=1
b —e— [S]=2
> B n
g i @ 04 -0 [5]=3
o c
E | g | & [S]=4
2 g —A [S]=6
g < 924
I 4 - —A— [S]=10
- 0
[ I I 1
o . . 0 2 4 6 8 10
Time Time

This graph shows offset axes and errol This graph shows multiple data sets fitted
bars simulatiously to an equation with two
independent vaebles

Column Chart

Column Charts are categorized by having a numeric range onakis and named categories
on thex axis. Some of the types of chart that can be created are illustrated below.

60 $800,000
i b [] Direct
<= $600,000 — via
% 40 + - Internet
A 2 .
3 b ©
> o) $400,000 —
& 20 |
b $200,000 |
0 — T T
MPC-10234 MPC-12300 MPC-12308 BGF-1034 1994 1995 1996 1997
Compound Year
Simple comparison of a setpdrameter Summed area plot
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values

T T T T 25 — 10

15 — 6

Range

10 4

o
L

Mean Temperature 2
T

Rainfall (inches) C

SOSNSSRY
RN
SOSNESRNART

A Low/High column chart A chart with different y axis scales for the twc
data sets plotted.

Bar Chart

Bar Charts are categorized by having a humeric range or &xé and named categories on
the y axis, and have the same range of styles available as column charts. Some of the types of
chart that can be created are illustrated below.

MPC-10234 A D
1 | ]
MPC-12300 ]

MPC-12308
- | [

Compound
|
Class
O

BGF-1034 E
T T T T T T T T T T T T T T T T T
0 20 40 60 0 2 4 6 8 10 12
ICg, Values (nM) Range
Comparison of values using a bar char A Low/High bar chart

Histogram

Histograms have numeric ranges on batandy axes; thex axis represents value ranges and
the y axis shows the number of occurrences within the range. Some histogtgles are
shown below.

Note Despite the similar appearaaca histogram is fundamentally different to a column
chart.
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Number of Instances

10

12 14 16 18 20 22 24 26 28 30
Value

A distribution of data

Number of Instances

ﬂnﬁH

20 40 60
Value

Comparison of two distributions
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Graph ltem

Overview of Graph Items

Graph items display a page of information that can hold one or more graphs, and may also
display results or contain OLE objecthis item window is created from the main GraFit
window using theAdd} Graphcommand The appearance of a blank graph item window (at
50% magpnification, in landscape orientation) is shown below.

Graph - mXx
........... Blankgraph item (with
; ; ; ; ; ; ; ; ; ; £ grid lines displayed vig
----------- the Grid Lines
S command on the
; n Graphtab)
4 L k

Controlling the Page View

The orientation of the printed page is controlled using tRée } Print } Page Setup
command®. The magnifiation is set from thé/iew tab™".

0 TheFile} Page Setugommandin legacy mode
51 viewmenu,or using the Zoom selection on the toolbahen in legacy mode
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Grid Lines

By default, the graph is displayed with a blank background, but if required it is possible to add
a background grid to help position the various items that form part of the graph. This grid
does not show during int preview, and is not printed. It can be turned on and off by the
Grid Linescommand?’, on the Graphtab, which toggles their display. The color of the grid
lines, and whether GraFit graphs show gridlines by default, can b&otled from the
Preferencescommand® on the Graph tab. The grid line spacing (inches or centimeters)
depends on whether you are using the metric or the US measurement system; this is set from
the Optionscommand* (Number Formapage) on theView tab. The top and left margins are
shown on the graph as solid rather than dashed lines; the margin is specified usiRethe
Print} Page Setugommand®.

Element Outlines

By default, text elements and embedded objeats displayed with dotted and solid outlines,
respectively. These do not show during print preview or fimgny and can be hidden by the
Outlines command®, on the Graphtab, which toggles their display. Whether GraFit graphs
show outlines by default can be controlled from tReeferencescommand® on the Graph
tab.

Adding Drawing Objects

Various drawing objects can be added to the graph, as controlled bypther command
group™® on the Graphtab.

TheView} Grid Linescommandin legacy mode
TheGraph} Preferenceommandin legacy mode
TheView} Optionscommand in legacy mode
TheView} Show Outlinescommandin legacy mode
Drawmenu or Drawing toolbar in legacy mode
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Selection tool
/ Round Rectangle
Text

Line
_\\ QV_ Graph Wizard

Polygon

Selection Tool

When the selection tool is selected, the mouse pointer displays as an arrow. Clicking on a
drawing object will select it, allowing moving or resizing. Clicking on the graph background
and dragging will allow selection of a number of items, which can asachieved by clicking

on items while holding down thsHIFkey.

All Other Tools

Use of all other drawing tools follows a simple procedure. The tool is selected, which results
in the mouse cursor being shown as a cross. Click the left mouse button wihemsigh the
element to be drawn and drag until it is the correct size. When the button is released, the
element is drawn using the current fill, line and font settings (these can be specified, see
later). Creating graphs using the Graph Wizard will beudsexd in the next chapter.

Magnification

The magnification of the graph can be adjusted to allow more or less of the page to be visible.
Magpnification is controlled by thBoomcommand’, found on theView tab. Nok that Zoom
only affects the orscreen appearance.

Using the Zoom Slider on the Status Bar

It is also possible to adjust the magnification of the data table text using the zoom slider
found on the status bar.

57TheVieW} Zoomcommand in legacy mode
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The zoom slider

Ready

on the satus bar

Select the data table then drag the slider to adjust the magnification. The magnification can
be set more precisely by clicking on the zoom level text

Scale:

-

Manipulating Drawing Objects
Selecting Objects

Graph -mx

Text Object 1 |

Click to
select

Set the Graph Magnificatiopy clicking on
the zoom level text

Graph -B=Xx

Text Object 1 |

Lm

Selected
Object

To select an object, move the mouse pointer over it anddéék.

Moving Objects

To move an object or group of objects, select the objects required and then either drag them
to where you wish them to be placed, or use the cursor keys to move them around. Holding
down thecTrikey while pressing the cursor keys produces smaller steg;dwld dowrnsHIFT

gives larger ones.

142



Chapterl3: Graph Item

Duplicating Objects

If the cTRIkey is held down while dragging an object, a duplicate of the object will be moved
to the new location.

Sizing Objects

To resize an object, first select it and then drag one of the resizing handles that are drawn in
the corners of the object. Solid resizing handles are drawn on objects that can be resized;
hollow handles are found on objects that do not permit resizing.

E—E—n
i :. This selected object has solid resizing handles that permit resizing.

m This selected object has hollow resizing handles, and cannot be resized.

Graph =%

Drag one of the resizin(
handles to alter the size
of a graph object.

..........................................

.....................................................................

The resizing action can be modiiby holding down thsHIFor cTRIkeys while dragging the
handle. It is possible to combine these effects by holding down both keys together.

Key Effect on dragging
SHIFT The aspect ratio of the object is maintained during resizing.
CTRL The objectremains maintains its current center position during resizing.

Resizing Text Objects

Text objects have slightly different resizing behavior to other graph objects. Text objects
always wrap their text to fit, so the height oftext object is determined by its width, the text
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it contains and the current formatting. Resizing a text object will therefore change the text

wrapping.

Common Actions

The following actions are common to many of the objects that are found on

the graph.
Action Effect
Left click The object under the cursor is selected, and any selected obj

SHIFF left click
Right click

Left click + drag

CTRI+ left click + drag

SHIFTF left click + drag

ALT+ left click + drag

Double left click

are deselected. If the cursor is not over a drawing object, tl
any selection is removed.

The object under the cursor is added to the curregiestion.
An objectspecific context menu is displayed.

The selected object(s) are moved. Dragging can be stoppe
right-clicking or by pressing trescapPkey.

The selected object(s) are duplicated, and a copy of thes
these is moved to the new location. This procedure can
stopped by rightclicking or by pressing thescaPkey.

The selected object(s) are moved, but the movemeat
constrained to a purely horizontal or vertical directio
depending upon the initial direction of the drag.

Certain objects are normally constrained in their locations.
example, graph scale text is normally only allowed tarmeved
normal to the axis orientation. Holding down theLT key
removes such constraints and allows arbitrary positioning.

For most objects, this displays the object Properties dialog.
exceptions are text objects, for which this rétsuin editing of
the text, and embedded objects, for which this results
executing the default object action (normally opening the ite
for editing).

The shape of the mouse cursor gives information about the current action, or about which

actions are wailable.

Cursor shape  Meaning

% Standard cursor. This cursor is shown when the selection tool is cht
and the cursor is not over a selected object.
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Cursor shape  Meaning

+ A drawing tool other than the selection cursor has been chosen. Left
where you wish the object to be positioned, then drag until it is
desired size.

& The cursor is over a resizing handle, which can be dragged to alte

shape of the element. There are several different resizing curs
depending upon which edge tife object is to be resized.

[% Q % The cursor is over a selected object that can be moved in any direc
ﬂ-I-v, — 1 onlyin a horizontal direction, or only in a vertical direction, respectivel

%" The cursor is over a selected object that can be moved in aegtibn,
+ and thecTrLkey is down. This means that dragging the element(s)
result in creation of a copy of the selection.

& (Polygon objects only.) The cursor is over one of the lines of the poly
and thecTrikey is down. Under these circumstass left clicking will adc
an additional control point to the polygon.

% (Polygon objects only.) The cursor is over one of the control points o
polygon, and thecTrLkey is down. Under these circumstances, |
clicking will delete this control point from the polygon.

:|: (Text objects only.) The cursor is over the text object, which is curre
open for editing.

Grouping Objects

Drawing objects can be grouped in order to ensure that they can be moved as one. To group
objects, select those required and choose tBmupcommand®, found in theObjectsgroup

of the Graphtab. Objects that have been grouped can haveitlyrouping removed using the
Ungroupcommand®.

Aligning Objects

Selected objects can be aligned by selecting those required, and choosing the appropriate
Align command®, found on the Graph tab. Objects are aligned relative to all currently
selected.

%8 TheObject} Groupcommandin legacy mode
%9 TheObject} Ungroupcommandin legacy mode
€0 TheObject} Aligncommandin legacy mode
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Setting the Z -Order

Objects are drawn on the graph page in a defined order, with the uppermost item overlaying
ones beneath. Thisarder can be changed far selected object by using commands found in
the Objectsgroup™ of the Graphtab.

Command Meaning
QJ Bring to Front The selected object is brought to the front of all objects on :
graph.
D—D' Send to Back The selected object is placed underneath all objects on

graph. This may result in the object becoming obscured
others on the page.

ﬂ Move Forward The selected object is moved one place fard/in the zorder.

ﬂ Move Back The selected object is moved one place back in theder.

Setting the Object Color

The fill, pen and text colors of an object are specified separately. Text color, as well as the
text formatting, is set from th&@exttab®. Pen ax fill colors are set from th&raphtab®.

3 || o By F\( # || & Results Listing 15
&F
|| (4] =] == |m—| L New Graph |
"o || g e, Fill  [FEine™| F
21 *#] Color - |Color~ I_‘
Objects ph
Ma Line ?
EEEEEEEN Setting the line color
EEEEEREEREEDN {
[ | O L B ’
| | :
?
More Line Colors... :

v,

Note  Some objects (notably graph objects) have more complex color setiagscan be
made using the Color selectors. For these it is possible to select other color options
from the objectPropertiesdialog®, this command found on th&raphtab or by
right-clicking on the object.

o TheObjectmenuin legacy mode
2 The Edit} Propertiescommandin legacy mode
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Setting Default Colors

The default fill, line and text colors for new graph objects can be specified by altering the
color when no object is selected. The new default colors will be used next time an object is
added. Alternatively, théreferencescommand® on the Graphtab can be used to set these

defaults. This command also lets the default settings be stored for subsequent GraFit
sessions.

Setting Text Properties

Text properties are specified by commandsridwon theTexttab®,

-

Cj‘ [T CRE Graph GraFit - Untitled T
- - "
= Home Text View Graph -
Arial -1z - == =||4 A ab 4
— B *

B 7 U x x,ab 8 % &£ 8| == i=||| Text {
Color~ 1

Font P Paragraph Color

L et P it S s i g il i gt

The font, size, style, alignment and orientation of the text can be specified from this toolbar.

Further text properties that are specific to particular objects may also available from the
Propertiesdialod” for the selected object.

If a text object is selected by clicking on it, altering text properties such as font face, size and
color, will alterthe appearance of the entire object. Finer control of text settings is possible
for editable text by doublelicking on the text item, then selecting just a portion of the text.
Changes to text formatting will then apply only to the selected text.

Setting Default Text Properties

The default font properties for new text objects can be specified by altering a property (for

example, changing the font size) when no object is selected. The new defaults will be used
next time a text object is added.

Using Field Codes

Text within graphs can contain field codes that are substituted with values such as entries
from a data table. This allows graph text to incorporate information from other item
windows; suchinformation is updated dynamically. Field codes are entered between curly
0N} OS&a 0a9Y£0 FYR KI@S (GKS F2tt26Ay3 aeyil
9 item name& commandparameter$

The first entry is that of the item window from which the information is to be obtained. This
name mustbe surrounded by quotes if the item name contains space characters. The next
entry is a command name, which is specific to the item window type. Finally, there are one or
more optional parameters, which are specific to the command and separated by spaces.

% TheGraph} Preferencescommandin legacy mode
* TheTextmenu, or on the Formatting Style toolbar, in legacy mode
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Data Table Parameter(s) Description
Command
AssValue col index wSihdzZNya GKS | adeeOHAFa s8R
bcol ¢ O6GKS t26Sad fft268S

is the x, value; index number 3 gives thg value,
etc.)

ColumnName col The parametecol is the number of the column. Th
value returned is the name of the column within tt
data table

Data col row ¢KS RIFGIF Sy iN®é¢TNF RowER £
returned. The number formatting of the data value
as used by the source column.

IfTrue col row LT GKS RIFGF ¢l & diSy RravneRSy

text not zero, then returns the texti t e x.t ©

IfFalse col row LT GKS RIFGF ¢l & diSy RravneRSy

text zero, then returnsthetexti t e x.t O

Result Iltem Parameter(s) Description

Command

xColumn no Returns the name of thex data column. For date

GAGK | aAy3atS REISYRAS)
number; for data with two independent variable:
mo¢ A& GKS RIGE &aSh yadz
AYRSLISYRSy Jl NA | 6 & Hata
number.

yColumn no Returns the name of thg data column. For date

gAGK | aAy3atS REISYRAS)
number; for data with two independent variable:
mo¢ Aa GKS RIGE &aSa ydn
errColumn no Returns the name of the error data colunffor data

GAGK | aAy3fS RBEISEAS)
number; for data with two independent variable:
moé¢ Aa GKS RIFGF aSd ydn
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Result Item Parameter(s) Description

Command

parameter fitho Returns the value of a fitted parameter from tr
paramno data fitting. The number formatting is takefnom

GKS NBadzZ & AGSY fih@d NI FAGS
FAGOAY 3T ydzYo SNI 6 mpararino i
is the number of the parameter (1 for the firs
parameter, 2 for the second, etc.)

paramname fitho Returns the parameter name from the data fittin
paramno See the parameter description for more
information.
error fitno Returns the error value from the data fitting. St
paramno the parameter description for more information.
Example

The following text wouldllow a data value present in the first row of the second column
2F GlFLotS adqae 5FiGdlFé G2 06S AyOfdRSR 6AilK.
updated whenever the underlying data value alters.

The answer to life the universe and everything is {"MyaDBfta 2 1}

2 <

Type
Column Answer
Nams

1 42.0000

2

3 Graph -BX
Ik i

The answer to life the universe
and everything is 42.0000

Pl T 3

Entering Field Codes into Graph Text the Easy Way

An easier way of entering field codes is to use Fidd Codecommand® on the Graphtab.
First create a text item on the graph, then use field Codecommand whee you wish the
field code to be placed. The following Text Field dialog box controls the entries.

% The Edit} Field Codeeommandin legacy mode
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(Text Field |2 [ |

Source item Text Strings -
Command [Dam v]
Column Number: 3| Returns the data value from the The Text Field dialog is used
designated cell o
to create and edit field codeg
Row Mumber: 1 .
within graph text

Enzyme Kinetics Data

[ OK l [ Cancel ]

. A

Chose the Source item, set the Command as required, then enter suitable values for the
parameters as prompted. To edit an existing text field code, position the cursor between the
two curly brackets and enter th€ield Codecommand the Text Field dialog bowill be
populated with the currently selected field code settings.

General Object Properties

Selecting thePropertiescommanc?2 on the Graphtab, or doubleclicking on a graph object,
shows the object properties dialog box. This dialog box contains a number of pages, some
which are common to many objects and some which are specific to the object selected. The
common progrty pages are shown below; specific property pages discussed later.

Fill Properties

Rectangle Properties @lér
Fil . |Line | Rotation | Location |
Fill style
[ Fil: ~
OK l [ Cancel Apply
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Check theFillbox to fill the object with the selected color. If this box is unchecked, the object

will be transparent.

Line Properties

Rectangle Properties

A=)

[Fil | Lne |Rotation | Location |

Line style

Style [

Line

Width: 08pt =

-

 —

Color

[ ok || Cancel

)

Apply

e

"

¢tKS [AYyS
fAySéE AT

Rotation Properties

LI 38

a
82dz R2

Si
y

a (kKS
2 0

Rectangle Properties

PR

| Fill I Line | Rotation |Locatior1|

Type
@ Relative () Absolute
Rotation

Degrees: 1]

Ao

Current rotation is 0.0 degrees

[ ok ][ cancel

Apply

gAaK |

6ARGKEZ

fAY

atet s
S G2

|
08
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Objects can be rotated, and their rotation is specified from the Rotation page. Rotation is
entered in degrees, which is measured in a comtteckwise direction. The rotation can be
set as an absolute figure, or relative to the current rotation.

Location Properties

.
Rectangle Properties @Iﬂ_hj
[Fil__[Line [ Rotation | Location |
Pasttion
From left: 2.364 cm
From top: 2328 cm
Relative to
Size
Width: 333 cm
2388 o
Maintain aspect ratio
[ ok ][ camce || eply

"

The location of the selected object is set from the Location page. This allows the object
position to be specified exactly, relative to the current margin or to the edge of the page.

Arrows Properties

Line Properties @l-s:_hy
| Line | Amows | Rotation I Locationl
Amows
Ends El - —_— -
e
ot
0K || Cancel Apply
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Objects that can have lines with terminating ends allow the end type to be specified via the
Arrows page. Choose from a variety of arrow styles for each end of the line, together with the
end size and widthThe arrowhead color is set to be the same as the line color.

Font Properties

N
Text Properties @Iﬁ
Fort | Paragraph I Rotation I Locatior1|
Font: Font style:
E Regular
P - z
Arial (A1) | [talic
(} Al Black [l |Bold
€} Arial Namow Bold talic
¢} Arial Rounded MT Bold
€} Aral Unicode MS
B AvantGarde 5 -
Effects Sample

[T Undedine [ Strikeout

cor [NENNY) | A@BOVZZ

[7] Superscipt  [] Subscript

Baselne Scret

[Westem - ]

[ ok || camce || oo

e

’,

The Font page sets the font to use, together with the style, size and various effects including
superscript and subscritptions.
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Paragraph Properties

Text Properties Iil-g_hj
[ Font | Paragraph | Rotation | Location

Paragraph style

[ Bullets

ook ] [cmes] [ 2omh

e "

This page sets the formatting for the selected paragraph(s) or text.
Exporting Graphs

While it is possible to insert graphs into other applicationa the Clipboard, for publishing
purposes it is often important to create image files in a portable format. Ekgort Graph
command?® on the Graphtab allows graph images to be saved using a file format that can be
used by olher applications. The following graph file types can be generated:

1 Windows Metafile (WMF)

1 Enhanced Metafile (EMF)

1 Bitmap file (BMP)

1 Tagged Image Format File (TIREpmpressed or uncompressed)
For most purposes, the compressed TIFF format is the most suitable.

Windows Vista or Windows 7

Whenrunning GraFit on Windows Vista or Windows 7 (or later), the program uses the new
style Save dialog box, as shown below.

&6 TheFile} Export Graptcommand in legacy mode
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[E)

Export Graph As
port Grap
o

OC) r v User » Documents » '|¢?||595""~"’3

File name: (S5
Save as type: | TIFF file (TIF)
{7) Export selection only DPI [500 ,]
@ Bxport all
: Compress

[ Save ] l Cancel

¥ Browse Folders

Windows 2000 or Windows XP
Earlier versions of Windows use the oldggyle File Save Alalog box.

Export Graph As
Save in: | My Documents L | ) 5l
= [% GraFit Data
[ [CSiMy GraFit Data
Desk'tgp @M\}' Music
@M\; Pictures
- 8 1y videos
My Documents
My MNetwork
Places
&
I e 4
GraFit Data
--_0-} File: name: Emh v | I Save l
My Pictures Save as type: |TIFFfiIe (TIF) v | l Cancel l
() Export selection only (*) Export al Compre
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X/Y Scatter Graph s

The XY Graph Wizard

Chapter 12 described the basics of creating graphs. Selection of an X/Y Scatter Graph

LINE RdzOS8a G(KS

later, if required).

Select Data Source Page

XY Graph Wizard - Select Data Source

[EPR=)

Legend text: Data set #1 Mame from ¥
Source Data -
@ Al fits Fits: |1 to |1
X data column [x Data v]
Y data column(s) | x Dats “ | | Ctrl+click for

multiple data
sets

[ Emor column

[7] Transform as

the plot

@ You can use the Graph® Add Data command to add more data sets to

< Back [ Mext >

] l Cancel l

& to assidd With it précédireé (lRséttings can be adjusted

L

#

The Select Data Source page allows you to choose the source and type of the data to plot.

Legend text

The data set plotted is associated with an entry in the data legend. The entry shows the
symbol used to represent the datan@ a descriptive text. By default, the text used is taken
from they data column. However, Nlame from Yis unchecked then you can enter your own
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text into this field. This text field can also contain two special entries that allow the data set
number orthe fit number to be inserted into the data legend:

Source Item Type

Entry Linear/norHinear Fit Equation Data table
%1 Replaced by the fit number Replaced by the data Replaced by the data
number number
%2 Replaced by the data (not applicable) (not applicable)
number
—— [Data set #1 A data legend showing the symbol and descriptive tex
Source

Graphs are plotted using data that are present in one of the items found in the GraFit

workspace.

Th&ourceselection lists all items that contain suitable data for plotting, and one

of these must be selected. GraFit graphs can plot three different types of plot on an X/Y
graph, depending on the source selected.

Item Type

Effect

Data

Equation

Linear Fit

[iz) Mondinear Fit

When raw data are plotted, #h data table item is selected and tixe
andy columns are selected for display. The data points can optior
be joined with lines or curves. If the data have been fitted to
equation, it is usually better to select the data fitting item as this
also show the fitted curve.

To plot a theoretical curve, select the equation item for the curve
want.

Selecting a data fitting item (linear or ndinear fit) results in the date
being plotted together with the fitted curve. This is usually ey of
plotting data fitting results.

Data fitting items may contain multiple fits, so when a data fitti
item is selected, you have the option of displaying a single fit (
selecting which you require) or of plotting all fits.

X data column /Y data ¢ olumn

When theSourceis a data table item, it is necessary to select which columns hold amely
data values to be plotted. For all other source types, these selections are not available.
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Error column

Checking theError colum box allows a quick way of producing an error plot when the
Sourceis a data table item. Select the column that holds the error values from the list. More
extensive error plotting options are available once the graph has been produced (see page
181).

Transform as

Check theTransform asbox to plot the data after transformation using the selected
transformation item. All available transformations (which mustgresent in the workspace)
are listed. Transformation of data is only available if Barceis a data table or a nolinear

fit item. See ChaptetOfor more information about plotting transformed data.

Set Initial Scaling

XY Graph Wizard - Set Initial Scaling (D o]

X mds Y adis

Type Linear - Type Linear -

@ Autoscale @ Autoscale

Manual scaling: Manual scaling:

X s texd Y ais text

Text: «Data Text: ¥ Data

| <Back | MNet> || Cancel |

.

The Set Initial Scaling page allows the scale oktied y axes to be specified. By default the
scale is set automatically, and linear axes are chosen. These can be altered as required (it |
also possibléo adjust the scale settings later). The text used for tt@ndy axis can also be

entered.
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Select Tick Styles
(' XY Graph Wizard - Select Tick Styles [EER=)

Style

{0 Setthe initial tick styles for the graph. The tick styles can be medified
after the graph is created.

| <Back | Nets> | | Cancel |

e #

The Select Tick Styles page allows rapid selection of some of the more common axis tick
styles. More extensive ticktyle choices can be made once the graph has been created.
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Select Data Point Style

(not equation items)
XY Graph Wizard - Select Data Point Style [ER

Appearance

Style

@@@@@ [V]Pen: 08pt =
INEEER -
[ Fill

[7] Mask curves

| <Back | MNet> | | cancel |

. 4

The Select Data Point Style page allows the data point representation to be chosen.

Size

Data points are scaled relative to the overall graph width, and so the absolute size will
depend upon the graph dimensions. Choose a size that represents your data appropriately;
with more data you should use smaller data points. If very many points asept it can be
more effective to set thé&Styleas None, and to join the data points with lines (next page).

Pen

Check this box to draw an outline around the data point. The size and color of the outline can
be specified.

Fill

Check this box to fill the ot with the solid color selected. Fill is not checked, the data
points will be transparent.

Mask curves

Check this option to ensure that any curves on the graph are not drawn immediately adjacent
to the data points.
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Enter Curv e Parameters

(Equation items only)

XY Graph Wizard - Enter Curve Parameters @I—E_hj

Parameters

" Read from table

@) Direct entry

Parameter Value -
Vmax
Km

| <Back | Net> || Cancel |

. 4

When plotting theoretical curves, this page allows the parameter values that describe the
curve to be entered.
Read from table

When this option is selected, the parameter values aredré@am the data table item and
column that are selected. Any column in the data table can be selected, but it is most
convenient to use a column that has been specifically created to facilitate parameter entry
(see page’7).

Direct Entry

When this option is selected, the parameter values are entered directly into the grid.

Enter Curve Constants

(Equation items only)

If the equation definition uses constants, their values are enterea ititis page. The
operation of this page is analogous to that of tRater Curve Parameterpage described
above.
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Select Fitting Curve Style

(Fitting and equation items only)

XY Graph Wizard - Select Fitting Curve Style [ER
Fitting curve ¥ limits {check box for autolimit)
Style | Line - | Start:
Width: 08pt = | End:

Color | NN ~ _
Resolution | Medium -

< Back |[ Finish ]| Cancel

. 4

Fitting curve

Choose the width, line style and color of the curve tlegiresents the fit.

X limits

By default, the fitted curve is drawn over the entire range of thaxis. Some equations,
however, are undefined over certain ranges (for examplex &t0). When theStart or End

box is checked, GraFit will set the limit anotatically, but by unchecking these boxes it is
possible to define the range over which the curve should be displayed.

Resolution

Fitted curves are calculated for a range of values betweenStet and End limits. The
Resolutionentry controls how many points are used in this range. High resolution uses more
points, which takes longer and uses more memory. In general, use the medium resolution
unless the curve has a sharp discontinuity (e.g. when plotting a step fajctimder such
circumstances use the high resolution setting.
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Select Join Style

(not equation items)

XY Graph Wizard - Select Join Style [ERR)
Join points
Type None -
-
<Back | Fnish | [ Cancel
Type
Chooses the type of join to use.
Effect Join Type
None
- o O
- o O O o
FO O o o
r O o
- [e]
r o
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Effect Join Type

Line

Bezier

Three degrees of curvature are available: slight, medi
I and strong. The illustration shows a medium curve. Be
- curves give smooth lines between the points, and alw
pass each data point.

Spline

Four orders of spline curve are available: 3, 4, 5 and 6;
illustration is created using order 3. Higher orders g
smoother curves. Spline curves smooth out variation
the data, and do not necessarily gathrough the data
points.

Width, Style and Color
These options control the appearance of the line that is drawn joining the points.

Modifying Graphs

Once created, graphs can be customized as required. This involves selecting the appropriate
part of the gaph, and invoking a specific property sheet by dotddieking, rightclicking or
choosing thePropertiescommand’ on the Graphtab.

o7 TheEdit} Propertiescommand in legacy mode
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Selectable Regions of a Graph

The illustration below showthe various parts of a graph that can be selected. For each, a
specific property sheet is available that controls the formatting options.

y axis scale
/7 Main graph region Legend box
i O o— ?ata set #1
Z ] Legend
a | text
)
1 ) L Data/curve
_ Q) properties
2 T T T | T T I
0 2 A
LY x Data
X axis text X axisscale
y axis text

Main Graph Region
¢CKS YIFAY 3INFYLK NBIA2Yy O0da la GKS aLI NBydGse
visible (the other parts of the graph can optionally be hidden). Moving the main graph region
gAftt taz2 Y20S Ftft (GKS 20KSNJ dOKAt RéE LI NI &
moved individually to position them. This ensures that the whole graph can be moved around
the page while maintaining the relative positioning of the constituentga

Note The x and y axis scales have a particular relationship with the main graph, as it is
usual to ensure that their numbers line up with the scale marks. For this reason, by
default it is only possible to move the x axis scale in a vertical direatioithe y axis
scale in a horizontal direction. This effect can be overridden by holding downTthe
key when moving the axis scale texts.
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General Page
XY Graph Properties D[t |

General |Fil | Line | X Ticks | X Scale | Y Ticks | Y Scale | Location |

Graph frame Drawing options
Taop Left [ Draw frame and axes over
data points

Bottom Right

Visibility

7] X ads text

[F]'Y ads text

[¥]X fods Scale
[V]Y fods Scale

|| Data Legend Box

[ oK H Cancel ] Apply

e "

Graph frame

Check the various boxes to draw a line on the various edges of the graph.

Drawing options

Check this box to specify that the graph frame, axes and tick marks should be drawn after the
data points, which will result in these items lying on top of the data points. By default, XY

graphs have this option unchecked and column graphs haresitked.

Visibility

The components of the graph are listed here, and their visibility can be set by checking the

appropriate box. Individual items on the graph can also be hidden selectingitteeObject
command?® on the Graphtab.

Fill Page
The fill style applies to the graph background.
Line Page

The line style applies to the frame drawn around the graph, as set oiGHreralpage. It
does not apply to the color of thiick marks, which are set on the appropriate tick page.

&8 TheEdit} Hide Objecttommandin legacy mode
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X Ticks Page
XY Graph Properties @I-E_hj
| General | Fil [ Line | XTicks | X Scale | Y Ticks | ¥ Scale | Location |
X ads selector Tick marks
¥ s # Width:  0.8pt |2
Tick settings Color E
Upper M gid
oner e —@— Mol
-

Minor grid

Style @— Mo line
Fods offzet N2 o
Distance from g om
frame: -

[ QK l [ Cancel ] Apply

e

X axis selector

X/Y graphs can have multipteaxes, and the tick settings for each are set individually. Set the
x axis number from this box (when first createmhly a singlexaxis will be available).

Tick settings

Ticks can be drawn on the inside, outside, both sides or neither side afgpergraph edge,
the Lower graph edge, or on th& axisitself (assuming the scale settings are such that this
lies in thecenter of the graph). The tick sizes can be set to small, medium or large, which are

a0kt SR NBtIUADS

into the edit field.

2 GKS

2SN f f

Left/Lower ticks outside

168
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Axis offset

The axis offset controls the distance that the axis scale is drawn from the frame. If the offset
is 0, the scale is drawn immediately adjacent to the central graph frame; increasing offset
results in the scale being removed from the frame, as shown below:

No offset x axis offset x and y axes both offset

If more than onex axis is present, it can be useful to set each to have a different axis offset.
This allows the two scales to béferentiated.

Tick marks
These settings control the width and color of the pen used to draw the tick marks.
Major grid / Minor grid

These settings control the display of grid lines drawn across the axis at intervals detgrmine
by theMajor incrementandMinor incrementsettings (Scale Page).

No grid x axis with major grid (solid x axis with major grid (solid
lines) lines) and minor grid
(dotted)
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X Scale Page
N
XY Graph Properties @I—E_hj
| General | Fil | Line | X Ticks | % Seale | Ticks | ¥ Scale | Location |
Scale (check box for autoscale) ¥ anis selector
e o
[ Start: 0 Fods extent
Entire graph size
Finish: 10
Major . 100
incremert: |
i None
inar
increment: 1
Drawing options
Y axis I
position; Diraw ' ads and ticks
[ QK l [ Cancel Apply
Scale Type

Select linear ologarithmic scaling

Graph with lineax axis scale The same graph with a logarithmiaxis
scale
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Scale Start

If the box is checked, this value is set automatically from the graph data. Uncheck the box to
specify the starting value of theaxis (left edge).

Scale Finish

If the box is checked, this value is set automatically from the graph data. Uncheck the box to
specify the finishing value of theaxis (right edge).

Scale major increment

If the box is checked, this value is set automatically from the graph data. Uncheck the box to
specify the major increment value. The major increment value controls how oftele sc
numbers and major ticks are drawn.

Scale minor increment

If the box is checked, this value is set automatically from the graph data. Uncheck the box to
specify the minor increment value. The minor increment value controls how often major ticks
are drawn.

Scale y axis position
If the box is checked, this value is set automatically from the graph data. Uncheck the box to
specify the axis position, which should liebietween theStart and Finishvalues.

The y axis position has been set so that it appears betwe:
] the Startand Finishvalues. If required, tick marks can be
- drawn on the y axis line from the Y Ticks page (Y axis Tic
settings).

X axis selector

X/Y graphs can have multipkeaxes, and the scale settings for each are set individually. Set
the x axis number from this box (when first created, only a sixglgis will be available).

Axis extent

By default, theEntire graph sizdox is checked, which ensures that the axis is drawer the

whole graph width. Unchecking this box allows the axis to be drawn over just a portion of the
graph, which can be useful when multiple axes are present. Entebtdn¢and Endvalues as
percentages of the whole graph width. Theis break symbbsetting controls whether a
break mark is drawn at the end of the axis. This setting is used when drawing split axis scale:
(see Chaptet5for more information about multiple axes).

Y Ticks Page

The Y Ticks page controls the tick settings onytheis in the same way as the X Ticks page
controls the tick settings on theaxis (see pag68).
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Y Scale Page

The Y Scale pagontrols the scale settings for tlyeaxis in the same ways as the X Scale page
controls scale settings on theaxis (see pag&70).

Location Page
This sets the location of the grap¥ithin the graph page.

Axis Scale Regions

The axis scale region controls the display and formatting of the scale numbers.

Scale Page
Axis Scale Properties Iili_hj
Scale | Font | Location

Mumber farmat Text
Decimal places: 5| = Alignment Right -
Maxx digits: 0 =

= cats = Orientation -
[] Thousands separator
[ Scientific format [ Format string:
[] Power format
Trailing zeros in fraction Values

lOmit Os - Scaling power: 0
[ ok ][ cancel || 2poh

e 4

Number format
These settings determine theay that the numbers are displayed.

Setting Description

Decimal places Enter the number of decimal places to display. Note that trailing z
will be removed if theTrailing zeros in fractiod SG G Ay 3 A a

Max digits Enter the maximum numbeof digits to be used. The displayed valu
will be rounded to ensure that only the requested precision
displayed.
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Setting Description
Thousands Check this option to separate groups of digits by a separe
separator Typically, digits are grouped into threes and separatgda comma.

Scientific format

Power format

Trailing zeros in
fraction

However, the grouping and the separator used depend on values
by in the Options command®, Number Formaipane, found on the
Viewtab.

Check this option to display numberssing scientific format. Fo
example, 1.234e+003 rather than 1234.

Check this option to display numbers using a power represental
For example, 1.234 x ieather than 1234.

This controls the way that trailing zeros are displayed in a fraction.

Some examples of different formatting are shown below; all hBreeimal placeset to 4,
andMax digitsset to 10.

Effect Settings Effect Settings
001 hYAG nQa 1294 hYAG nQafarmat OA
0005 — 5e-3 —
0 — 0 —
00100 { K2g nQa W= hYAOG nQaz LR
00050 — 5% 10% —
0.0000 — 0 —
Text

These settings control the text display.

Setting Description
Alignment The scale text can be aligned to the left, right or centrally.
Orientation Select the orientation of the text. The following orientations &

available:

Abc| |

%

Abc
oqy

&9 The View} Optionscommand in legacy mode
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Setting Description

Format string Check this option to embed the numeric value within a text string.
YydzZYo SNJ Aa &dzoalAddzi B B2 NIkhefe
text.

Values

The Scaling powersetting allows a scaling factor to be applied to the numb&sfore
display, the scale numbers are multiplied by 10 raised to the power of the value entered. The
power must be a whole numbernd may be positive or negative. For example, an entry of
would cause the value of 40,000 to be displayed as 4. An entry of 3 would cause the value
0.002 to be displayed as 2 (0.002 X £02). A scaling power of O results in the actual value
being dispayed (18 = 1).

Scaling power entries are very useful when dealing with large or small data values. By scaling
the displayed numbers it is possible to produce graphs that are correctly scaled, but to enter
conventionally ranged values into the data tabkar example, time values in nanoseconds
could be entered into the data table as whole numbers of nanoseconds ti8makng power

of -9 applied.

Axis Text Regions

Axis text properties are controlled in exactly the same way as notex objects. See
Chapterl3for further information.

Legend Box Region

174

The legend box lists all the data sets currently present within the graph.
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Legend Page

Legend Box Properties Iilﬂ_hj
Legend | Fill I Line I Locationl
Order
Rate ]
U
Layout

-

Mumber of columns: 1

-

[7] Custom margine and spacing

Margins Spacing

e v,

Order

The current arrangement of items within the legend box is displayed. This order can be
changed by selecting an entry and clicking thave Upor Move Downbuttons.

Layout
This section controls the number of columns into which the data entries are arranged.

—C— Data set #1

Data set #2 4 data entries, witiNumber of columns
Data set #3 set to 1 (the default setting).

Data set #1 L Data set#3 4 data entries, witiNumber of columns

——
_D_
—M— Data set #4
_O_
—@— Dataset#2 —M— Data set#4 setto 2.

Custom Margins and Spacing

Checking theCustom margins and spacingox allows the spacing oh¢ elements within
legend box to be set explicitly.
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Fill Page
This page sets the fill settings
Line Page

for the legend box.

This page specifies the line used to draw the surround of the legend box.

Location Page

This page controls the position of thegend box within the graph page.

Data/Curve Properties
Data Points Page

Fitted Data Properties l Pl )
Data Poirts | Join Points | Fitted Curve | Data Source | Emor Bars | Aus Association |
Style Appearance
@@@@@ [¥]Pen: D.8pt =
=] —
i
[ Mask curves
[ OK ] [ Cancel ] App

e ’,

This page is equivalent to the Data Point Style page of the XY Graph V&eargagé61for
further information.
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Join Points Page

Fitted Data Properties

A=)

Data Points | Join Points | Fitted Curve I Data Source I Emor Bars I oz ﬁssociationl

Join points

Type [None vl
Style Line

itk 0.8pt

SR —

[ ok

Ppply

o

4

This page is equivalent to the Join Style page of the XY Graph Wesedpagel64 for

further information.
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Fitted Curve Page

(fitted data and equations only)
Fitted Data Properties @Iﬁj

| Data Points I Join Points | Fitted Curve | Data Source I Emor Bars I Puis ﬁssociationl

Fitting curve ¥ limits (check box for autolimit)
Style Line - Start:
Width: 0.8pt = End: 10

-

[ ok || camcel || oo

e ’,

This page is equivalent to the Fitting Curve Style page of the XY Graph .\Beanagd 63
for further information.
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Data Source Page
(fitted data only)
Fitted Data Properties D o |

| Data Points I Join Points I Fitted Curve | Data Source | Emor Bars I Puis ﬁssociationl

Data source
Results [Non-linear Fit VI
Fit number: 1T =
[] Transform as

[ OK ][ Cancsl ] Boply

Select the data fitting item to be plotted from thResultsselection, which lists all the
available linear and nalinear fits in the GraFit workspace. Fitting items can hold several fits,
and the Fit numbercan be chosen. The first fit is fit 1, which in most cases will be the only fit
present.

Check theTransform as box if you wish to display the data points and fitted curve
transformed as defined in the selected transfation. All the transformations present in the
workspace are listed. See Chapié€rfor information about defining transformation items.
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Data Source Page

(raw data only)

Data Properties

| Data Points I Join Points | Data Source | Eror Bars | Ads .ﬁssociation|

Data source
Data table [Data VI
¥ data column [[Substlate] vl
Y data column [Rate v]
[T] Transform as

[ OK ][ Cancel ] Boply

e ’,

Select theData tableitem that holdsthe data, together with the columns that hold theand

y data.

Check theTransformasbox if you wish to display the data points transformed as defined in
the selected transformation. All the transformations present in the workspae listed. See
ChapterlOfor information about defining transformation items.
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Error Bars Page

Fitted Data Properties

@&1

General

X emor bars

@ Mone

) Explicit

Y emor bars

@ Mone

) Explicit

T-Bar

ross

) Absolute:

) Absolute:

_) Proportional;

_) Proportional;

Data Points I Join Points I Fitted Curve | Data Source | Emor Bars | fuds Association

0K

] l Cancel

)

.

General

This section defines the general types to use for the error bars, including the width and color

of the pen used to draw them. THgtylechoice is only available after error bars are selected
in one of theX error barsor Y error barssections.

Style

Effect

Iﬁ Line
Iiﬂ T-Bar

The error bars are drawn as simple lines.

¢KS SyRa

2F GKS

0FNBER N5 RSt A

TheXY typeoption is only available if error bars are present on both axes.

XY type

Effect

'—%—' Crozs
\,D/\ Diagonal 1

/\'{/ Diagonal 2

Error bars are drawn for theandy axes separately.

A single error bar is drawn, which extends diagonally to showxtl
andy error extents.

A single error bar is drawn, which extends diagonally to showxtt
andy error extents.
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182

The Source dataentry must be completed iExplicit errors are specifiedof either x or y
errors. Select the data table that is used for the explicit errors from the list given.

X error bars
This section is used to specify the type of errors present orx thes.

Error type Effect
None No error bars are drawn. This is tlefault setting.
Absolute The size of the error bar is the same for each data point of the (

set; this size is entered into the field to the right of this button.

Proportional The size of the error bar depends upon the magnitude of the ¢
point; the size is expressed as a percentage of the data point v
and is entered into the field to the right of this button.

Explicit The size of the error for each data point is specified individually.
error values must be stored in a data table, whichgecified in the
Generalsection, and the size of the positive and negative parts of
error bar is set separately. The data column that holds the pos|
SNNBN) @FfdzSa Aa aSt8@iIRF BNEYe
chosen, the error bar judas a single lobe.
¢t2 &LISOATFEe |RRAGAZ2yLFtf& GKS £
button, and select the column that holds the value of this error. If \

select the same column as selected for the positive error, this
result in symmetrical eor bars.

The Invert check boxes allow the direction of the error bars to
reversed, drawing the error bar in the opposite direction.

Some examples of error bar types are shown below.

No error bars Absolute error bars on they Proportional error bars on
axis they axis
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Absolute error bars onthe  Explicit error bars on thg Explicit error bars on thg

axis, proportional errors oy axis; only the posve lobe is axis; the positive and
shown negative lobes each use th

same error column

Y Error bars
This section is used to specify the type of errors present onytla&is. The settings are

analogoudo those described above forerror bars.

Axis Association Page

B ) |

Data Paints | Join Points I Fitted Curve | Data Source | Emor Bars | Axis Association I_

Fitted Data Properties

Associations
X ads Y ads
1(Scale 0to 5) 1(Scale Oto 10)

2 (Scale 5.2t 10)

Select All X Select Al Y

’,

e

The Axis Association page allows the data to be associated with the various axes that are
present (see Chaptet5 for information on multiple axes). XY graphs can contain many
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different x and y axes, and the data can be associated with one (the minimum) or many
different axis scales. Check the boxes of all axes that you wish to be associated with this data
set.

Equation Page

(equation data only)

Curve Properties liléf
Fitted Curve | Equation |Pamme¢ers Constants | Axis Associationl
Equation definition
Equation [Enz)rrne Kinetics v]
[ QK ] l Cancel l Apply

e )

This page selects the equation that describes the curve to be plotted. All equation items
present in the GraFit workspace are listed.
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Parameters Page

(equation data only)
Curve Properties Mj

| Fitted Curve | Equation | Parameters | Constants | Axis Association |

Parameters
) Read from table

Calurnin
@) Direct entry
Parameter | Value <
Vmax | 6
Krn 6

[ ok |[ cance || oo

e ’,

This page is equivalent to the CuRarameters page of the XY Graph Wizaek pagel62
for further information.

Constants Page

(equation data only)
Curve Properties mﬁ

| Fitted Curve I Equation I Parameters | Constants | fuis ﬁssociationl
Canstants

) Read from table

Colurnn

@) Direct entry

Constant Value -

oK || Cancel Aoply
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This page is equivalent to the Curve Contdgage of the XY Graph Wizasge pagd62for

further information. This page is present even for equations that do not define any constants,
as is the case for the figure abm

Legend Text Regions

Legend text properties are controlled in the same way as normal text objects, except that

legend text cannot be displayed rotated. See Chaptérfor further information on text
formatting.

Note  The overall width of the data legend depends on the size of the individual legend text
elements. Each of these can be individually sized using the mouse.

Adding Extra Data to the Graph

186

Additional dda sets, fitted results or equations can be added to the graph by selecting the
main graph region, then choosing theld Datacommand® on the Graphtab. This reinvokes
the XY Graph Wizatd allow further cata to be added. Most of pages are equivalent to those

described earlier for creating new graphs, although those pages that control initial scaling are
not relevant, and so are not displayed.

Set Axis Associations Page

Whengraphs are first created, they have a singlendy axis, with which the selected data
sets are associated. However, after creation it is possible that a graph may have additional
axes, and so the axis association needs to be specified when adding kigtaegults in an
additional Axis Associations page being added to the Wizard.

o TheGraph} Add Datacommandin legacy mode



Chapterl4: X/Y Scatter Graphs

T [ |

XY Graph Wizard - Set Axis Associations

Associations
Y adis
1 (Scale Dto 10)

X ads

1 (5Scale 0to 5)
[] 2 (Scale 5.2t 10)

Select All X Select All Y

| <Back |[ Net> | [ Cancel |

A

e

This is equivalent to the Axis Association parameters page described oi@ageheck the
boxes of the axes with whigjour data should be associated. In the figure shown above, the

graph has a singbeandy axis and so no modification is needed.
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CHAPTERLS

Using Multiple Graph Axes

When to Use Multiple Axis Scaling

Graphs created using GraFit can optionally have several diffegrant/or y axes, which are
independently scaled.

Overlaying Data that have Different Scales

Multiple axes are useful when data need to be overlaid, but have quite different numerical
ranges. For example, in the plot below there amotseparatey axes, but a commor axis.
Two different data sets are plotted, each associated with diffesestales.

6 leeooeere. Data associated
—O— Data set#1 — 100 with 2nd y scale
I = — pataset#2 i
- — 80 —~
= 4 e Data associated
§ 60 :2’ with 2nd y scale
: (o
2 _ 40 ©
a 2 2
< 5
2nd y scale
_ L
Ve
0 I | T | T | T | T | T 0
1sty scal J 2 4 6 8 10 12

Fraction Number

XY scatter graphs can have asnmalifferent x or y axes as you require; bar charts and
column charts allow unlimited numeric axes (thandy axes, respectively, for these plots).

Split Axes

Split axes are used when it is necessary to shomesregion(s) of a data set at a different
scale to the remainder. The example drawn below has a single splitis. GraFit uses
multiple axes to construct the splits, and permits any number of splits onbattdy axes.
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100 —
80 —
)
[7p] -
c
S 60 e AXis st
o -
o
40 —
20
T T T OT0m) T T TIrm T T ITrm) T T l
10° 10 107 10® 10°10*10°
[Inhibitor]

Creating and Managing Multiple Axes

By default, GraFit graphs have just a singdedy axis. Any additional axes must be added to

the graph using the Axis Managevhich allows axes to be created or deleted, and simplifies
generation of split omultiple axes.

Running the Axis Manager

To activate the Axis Manageuse the mouse to select the graph that you wish to modify,

then choose theAxis Managercommand* from the Graphtab. This will launch the Axis
ManagerWizard.

n TheGraph} Axis Manageccommand in legacy mode
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Axis Manager - Choose An Option Iilﬂ_hj1
Select an option
@ Add a new x axis ‘ }D Add a new vy axis ‘
|;| Split an existing x axis ‘E Split an existing y axis
@ Remove x axis {l Remove y axis
< Back [ Mext = l [ Cancel

e ’,

Six options are available on the initial page:
1 Add anew x axis

1 Addanewy axis

1 Split an existing x axis

I Split an existing y axis

1 Remove x axis

1 Removey axis

If only a single axis isgsent, theRemove axi®ptions will not be available, as a minimum of
one axis must exist. Select one of the options, and cliciNénd button.

Adding a New Axis

Choosing to add a new axis will give the following page.
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Axis Manager - Add y Axis

D [l |

Initial tick style

(|

| R

Text location

=

TEXT

LiLil
TEXT

Axiz offeet

Offset;

0cm

< ||

Finish

l[ Cancel ]

e

’,

A number of initial tick stylesna axis text locations can be chosen, and in addition it is
possible to specify that the new axis is created offset from the main graph. All new axes have
associated axis and scale text, which needs to be positioned as appropriate. In addition, the
new axs ticks are set and scaled independently of any tick settings already present on the
graph. When you have made your initial choices, press-thishbutton to add the new axis.

Splitting an Existing Axis
Choosing to split an existing axis from the Axismdtgerwill give the following page.

Axis Manager - Split Settings

Axis to split

Split position

Split value: 0

D [l |
7
u 50%
< Back ” Finish l [ Cancel
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The axis to be split should be selected from the list available. The initial split position can be
set using the slider control. By default, the axis is split in the middle, i.e. at 50%. Usiel¢he sl

to set this to an appropriate position. The axis is split so that the scale for two new axes is set
as below, using th&plit valueto set the end of the first scale and the start of the second.

I I Original Axis
Start Finish

I I Split Axis
Start  Split value  Finish
After entering a suitabl&plit value click theFinishbutton to create the new axis.
Removing an Axis

If you elect to remove an axis using the Axis Manageu will be presented with a list of all
axes that can be deleted.

Axis Manager - Remove x Axis Iiléj

Axis to remove

Axis # Scale Start Scale Finish Data Sets
1 0 5 3
2 5.2 10 2

Any data or curves associated with a deleted axis will become reassociated
with the default (first) axis. Double-dick on the data symbol to modify the
associations.

[ < Back “ Finish l[ Cancel J

e "

Choose the axis to remove, then click fhi@ishbutton to delete it from the graph. Any data
or curves that are associated with the deleted axis becomassociated with the default
(first) axis. You can modify axis associations by editing the propadsexiated with the data
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set. To do so, select the data symbol (found in the data legend), and choof&dperties
command? from the Graphtab (or doubleclick on the data symbol).

Working with Multiple Axes

Axis Text and Axis Scale Text

Each axis has a separate text legend that can be positioned and edited as required, and a
separate scale text that can also be formatted as required.

6
Data set #1 e 100
_ e -
%et #2 -
—_ /' — 80 -
| 4- R
— |
z — 60
= - ﬁ Data/curve
8 - = -
o properties
2 o- —40 B
< ; <
Iy — 20
0 I al — T T T T 1 0
2 4 6 8 10 12 y avis texi
2

Fraction Number

axis scale (1
y @) y axis scale (2)

y axis text (1)

Visibility of Axis Text and Axis Scale Text

There are often cases where it is not necessary to show a separate axis text and/or axis scale
text for each axis. The various items can be hidden by selecting the item, then choosing the
Hide Objectcommand? on the Graphtab. Qbjects can also be hidden and unhidden from the
General page of the graph properties (doublek on the main graph area, or choose the
Propertiescommand®when the main graph is selected).

Data Association

Any dataset that is added to a graph can be associated with one or all axes. When using
multiple axes to display data that have distinct ramgit is usual to associate each dataset
with one specific axis. For split axes, it is usual to associate all datasets with each axis. The
data association for an axis is set from the Axis Association Page, found by-dizkitey on

2 TheEdit} Propertiescommand in legacy mode
 The Edit} Hide Objecttommandin legacy mode

194



Chapterl5: Using Multiple Graph Axes

the appropriate Dat&Curve Properties region of the data legend (see figure above). Further
information about modifying data properties is found in Chagitér

Axis Scaling and Sizing

Each of the multiple axes has separate scaling, size and tick settings. These are modified fror
the Scale or Ticks pages of the graph properties. To access these, select the graph and choo
the Properties command?, or doubleclick on the main graph region. For more detailed
information about setting these properties, see Chapitér

Scalin g
XY Graph Properties lilé]
| General | Fil | Line | X Ticks | X Seale | ¥ Ticks | ¥ Scale | Location |
Scale (check box for autoscale) Y &is selector
e e
Start: 0 Fuis extent
Erttire: graph size
Finish: 110
Major - 100
increment; |~
Miror n =
increment: "
Drawing options
¥ ais I
position: Draw X zxs and ticks
CoxJ oo ) o)

" 4

Use theAxis selectotto choose which axis is to be scaled, then set the scale as appropriate.
Sizing

The Axis extentsettings on the page shown above control the proportion of the graph over
which the current axis extends. When using multiple axesHow data of with different
numerical ranges, it is normal to have the axis set to occup\Etitee graph sizeHowever,

in some circumstances it can be useful to limit the axis to a small region. For example, this
can be a good way to overlay residuals,illustrated below.
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o
~

o
Residual

o
N

10

Rate
o
!

0 L L L L L L L L
0O 2 4 6 8 10 12 14 16
[Substrate]

In this graph there are twg axis scales, the first which holds the normal fitted data, and the
second that is used to plot the residual error. The firstale is set to occupy from 0 to 70%
of the graph size, the second is seirh 70 to 100%.

Setting the Split Position

Split axes are created by using axis extents less than the full graph size, and by including a
suitableAxis break symbolln order to modify the split position along the axis, it is reseay

to change theStart and/or Endposition of theAxis extent This must be done for each axis
concerned.

Tick Settings

Each axis has full control over where, and how often, ticks are drawn. For this reason, when a
new axis is created it often the ca#i®t the initial tick settings overlap existing settings from
existing axes. If this is the case, it is necessary to modify the tick settings for one or more axis
in order to obtain a suitable appearance.
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TheTickspage also includes afixis selectorsedion, which allows each different axis to be
selected. After choosing the axis to modify, alter the tick settings as required.
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