TRFD Fitting Software
User’s Guide

with Reference Manual

TRFD Fitting Software
version 2.0 (build 2)

Scientific Software Technologies Center

Department of Systems Analysis
Belarusian State University

F. Skariny avenue 4

Minsk 220050, Belarus

Tel: 375-17-2789665
Fax: 375-17-2789345

E-mail: SSTC@bsu.by; info@sstcenter.com
http:// www.sstcenter.com



Content
CONLENT aceeeeiiiinnriicniisnnticssssssneecsssssssnecsssssssnecssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 2
INErOAUCLION .ouuvriirnniicinniinisnnienisnnicssnnicssssessssssesssssnsssssessssssssssssssssssssssssssssssssssssnss 4
Reading the Manual ............oocuiiiiiiiiii ettt ettt et et 4
SYSEEIM TEQUITEIMNEIIES ..eeuvvieiiieeeiieeeiieeeieeesiteeesteeesteeesseeessseeessseeessseeessseesssseesnsseesnsseesssseesnses 4
INSEALIALION ...ttt sttt 4
TEChNICAL SUPPOTL ..ottt et e et e e e e e e aaeeetaeeesaaeeensaeessseeessseeennseeans 4
TRFD Fitting Software — Main ApPplication........cccceiercveicsssnnicscnrccssnsecssnnsessnnnes 5
A tour Of the @NVITONMENL .......ccviiiiiiiieiieie ettt ettt e ee e b e eseeeabeenseesnnas 5
Starting TRFD Fitting SOftWATE ........ceeiiiiiiiiiiieiie ettt e 5
IMLBIIU ...ttt ettt et e b e st e h e et e eb e et eh ettt e bt et e nae e e b e e naees 6
Using toolbars, menus, and keyboard shortCuts .............ccccveeeriiiiciiiniiiecie e 6
EXPEriment WINAOW.......cc.ueiiieiiieiieiie ettt ettt ete ettt e et esteebeesiaeenbeessaeenseessaesnseessseenseens 6
Main Window Tabs Panel ..........cccoooiiiiiiii e 8
APPLCAION WINAOWS ....eoiiieiiiiiiecie ettt ettt s e et esaae b e ssaeenseesseeenne 11
Quick Data ANALYSIS STATT ...ccuuiiiiiieeiiieeiie ettt e et e s e e e s aee e enseeesnbeeeaseesnnaeesnneeas 13
SINGLE CUIVE ANALYSIS ....veeiiieiiieiie ettt ettt et ettt e et e et e e b e e ssaeenseesaaennnas 13
GLODAL ANALYSIS ..uevieieiiiieciie ettt e e e et e e st e e e e e e s bee e abeeeesbeeensseeenaeeeaaeenreas 14
Managing ParameELErsS .........cccuieiiieiieeiieiie ettt ettt et ite et e s te e bt e sae et e st e e nteeeabeesaeeenbeenneens 15
Building User-Defined moOdels.........cc.oiiiiiiiiiiiiiieciieceeee e e 15
Confidence INEIVALS. ........ooiiiuiiiiiiii ettt e 15
LS TR 1L T A 5 5 L o £ NS R 16
DAt EXPOTL...eeiniiieiiiieeieee ettt ettt ettt e st e st e e et e et e e st e e abeeeabeeeabeeennee 16
Managing EXPEIIMENLS. ......ccecuiieiiiieeitieeeiieesitteeeieeesteeesiteeeseveeessaeeesaeeesseeesseeesssaeessseeessseessssens 17
Saving and Restoring EXPEriMents ............cccueeiiieriieiiienieeiiieeie ettt seve et see e e seneenens 17
CUrrent EXPETIMENL .......cccviiiiiieiiie ettt ettt e et eeaeeetaeeestaeesssaeessseeesnseeennseesnnseeens 18
Working With TEMPIALES ........eeviiiiiiiieeiieeie ettt et et eeeaeenee 18
TRED Analysis Database.......cccovvvvneiiciiissnnriccssssanneccssssnnsessssssssssssssssssssssssssssssssssse 20
A tour Of the ENVITONIMENL .......ociuiiiiiiiiiiie ettt e e e 20
Starting Analysis Database.........ccceecuiirieiiiieiieeieeie ettt 20
IMIEIMUL. ..ttt ettt e et e st e st et e st eeab e e naae e e et e e eateeeas 21
Using toolbars, menus, and keyboard ShOTtCuts ............coecuieriiiiienieniieiecieeeece e 21
F N 11 | T o T TSRS 22
Parameters PAZE .......veeeuiieiiiieiiie et ettt e e e et e eeareas 23
Data PrOVIEW....couiiiiiieiieeeee ettt ettt et e bt e et e bt e et e e bt e et e e nbeesaeeenee 25
EXPEriMENt PIEVIEW .....ooiuiiiiiiiiiiiieiiie ettt ettt et ettt eebeeeaaeensee e 25
FQ Criterion PIEVIEW ......coiiiuiiiiiiiiiiie ettt e e et e e et e e e e ae e e e e eaaaeeeeeaaaaeeans 26
Parameters Dependence PreVIEW..........cocuiiriiiiiieriieiiieie ettt e 27
F N 1 | S S 2] o) o AP 27
Report Options di@log.........eeviiiiiiiiiieeiiee ettt et 28
Print Preview WINAOW .......coouiiiiiiiiiiiiee ettt ettt 29
Data Management...........eoiuiiiiiiiiiiieeiiie ettt ettt ettt e et e st e et e e st s ateesaaee e 29
SCATCRING ...t e et e et e et eeeeaeeessbeeesaeeensaeeensaeesnsaeesnseeennns 29
SOTEINE .ottt e et e et et e st e et eeesaeesseeesseenseeesseenseensseensaensseenseesnseenseens 30
FAIEETINE ottt e et e et e et e e estaaeessaeeessaeesssaeensseessseesnseeennseeens 30
DAt EXPOTL...eiiniiieiiiieeiiee ettt ettt e ettt e st e e st e e st e e et e e et e e abee e aneeeabee e 30
Database Tables TOOIS. ......iiiiiiiiiiee et et 33
(0751 5 0 s J USSR PSTRPR 33
TADIES TOOLS ...ttt ettt ettt et s e et e bt et e e 33
TaDIES CRECKING ...cvvieniieeiiieiie ettt ettt ettt ettt e et e e saaeebeesaaeenbeessaeenseessaeenne 34

TRFD Fitting Software, Manual



Tables Check and REPAITINE.....cc.eeviriiriieiinieniiiieeiee ettt 34
TRFD Measurements Database ........cceeeeiiieeiciineecssnencssnneecssneecssnneecsssseessnseeens 34
A tour Of the ENVIFONIMENT .....c..eeiiiiiiiiiiiiiiee ettt et e e s nees 34
Starting Measurements Database ...........ccooveviiiiiniiiiiiiniceteeeee e 34
IMIEIIUL. ...ttt sttt sttt et a e e 35
Using toolbars, menus, and keyboard shortCuts ............cccoeceeveeiiniiniininicneceececcee 35
Data SEtS PANC ...cccueiiieiieeee et e e b e e eareas 36
Data BIOCK PANEL .......oouviiiiieee e et 37
Parameters PANCl.........ccuieiiiiiiiiiiicie et e ab e eareas 39
APPLCAION WINAOWS ...ttt ettt ettt st ettt et esaee e 39
LD 172 T 0101010 ) o SRR 40
Data Management........c.eeoiuiiiiiiiiiiee ettt ettt et et e s e e 42
SCATCRING ..ttt e et e e et e et e e staeeensaeesnsaeesnaeesnseeennee 42
SOTTIIZ ettt ettt ettt b et st b et eb b e bt et e eatesbe e bt e it e e bt ebe et e sbeenbeennens 42
FAIEOTING ..ottt ettt ettt e et e et e ssbeenbaeesbeenseessaeenbaessseenseesseenseensseenns 43
Data Preview and Data REPOTt ........coiiiiiiiiiiiiieie et e 43
Data PrEVIEW .. ..ottt ettt ettt st et e nae e s e 43
REPOTLES ...ttt ettt et s e e et e e et e s bt e s bt e eareas 43
Database Tables Management ...........ccvevuieeriieriieiiienieeieeeieeieeseveeteeseeesseessseeseessseesseesssesnseens 45
Creating new Set OF tableS. ....c...ovuiiiiiiiiiiii s 45
LANK t8DIES ...ttt ettt e a ettt et nb et eneens 45
IMpOrt/EXport Database.........coouiiiuiiiiieieeiiee ettt e 46
Database Tables TOOIS. ......couiiiiiiiiieieeer ettt st e b nees 47
OPLIONS ..ttt ettt ettt sb ettt b e bt e a e bt et e et sb e e bt e st e e bt et e eat e sae ettt eebeeaes 47
Select Table WINAOW ......ooueiiiiiiiieieee ettt et st sae e 48
TabIes PACKING.....coiiiiiiiiie ettt et ettt et 48
TableS EMPLYING....iiutiiiiitieieiieeee ettt ettt et sb et st esbe e e eneenaes 49
TabIES CRECKING ...c.vtientieeiiieiie ettt ettt ettt et sttt e s steeabeesaeeenne 49
Tables REPAITIIEG . ...eoueiiieniieieetieieet ettt ettt et sae ettt see e bt et e eneenaeeneenaes 49
TREFD Shared TOOIS ......ccoeiiinvriiiisnicnisnnicsssnncsssssicsssssessssssessssssessssssessssssssssssssses 50
FAIEET .ottt et ettt bt et e et e e s bt e e bt e s st e e bt e sabeebeeenbeeneen 50
FAlter dialog DOX ...occuvieiiiiiieciiee ettt ettt ettt et ente e ebeenns 50

DA N 1 175 1 T 1. R 53
FIttNg PrOCEAUIE ..c.eeiiiiieiiiee ettt ettt et ettt esat e eabeeseeeeneeens 53
GLODAL ANALYSIS ..veeviieiiieeiiieiie ettt ettt ettt et e et e e st e esbe e taeebeessbeesseessseenseessseenseesssensseenns 53
Data ANalysis MOAEIS. ....c...iiuiiiiiiiieeieee ettt ettt et e be et e e 53
FIt QUALIEY CIIEETIA ..o.vviiiieeiiieiie ettt ettt ettt et e et e et e e b e e taeesbe e saeesseessseenseessseasseessseensaens 53
Tips and Frequently Asked QUESEIONS .........cccevvuriicisnnicsssnnicsssnnecssnsncssnsecssnssecnes 53
GlOSSATY couevriiiinniininnicssnrecssniesssnsiosssssessssssessssssssssssossssssssssssssssssssssssssssssssassssssssssns 53
INAEX ceurrreinniieinieiiniecsntiecsintenssnneesssseecssnescsssseesssssessssssessssssssssssesssssssssssssssssssasssss 53

TRFD Fitting Software, Manual



Introduction

Reading the manual

In developing the TRFD Fitting Software one of our primary goals was to make the
interface as easy to use as possible. However, some features may not be immediately apparent,
so we hope you take some time to at least page quickly through the manual. That way, you won’t
miss any of TRFD Fitting Software potentials.

The structure of the developed software tools is consisted of three parts: interface part
(TRFD Fitting Software — Main Application), analytical part (TRFD Analysis Database) and
database (TRFD Measurements Database). There sections in the manual devoted to the use of
each part. Also there are some parts (e.g. Filter) that are connected to few manual sections and so
they are placed at the end of the manual.

System requirements
In order to use the TRFD Fitting Software package you will need the following:

Required
e 200 MHz processor
e 16 MB RAM
Recommended
e 400 MHz processor
e 64 MB RAM
Common

e  Windows 9x or Windows NT 4.0 or later
e 20 MB hard-disk space for the software installation

Installation

Open the TRFD Fitting Software installation folder and start setup.exe file. Follow
installation wizard request and change the program directory if necessary.

When the installation is completed run TRFD Fitting Software application. When running
the application for the first time you will be asked to enter the key.

Technical support

If you experience problems or have questions while using TRFD Fitting Software, there
are a few ways to get the information that you need from Scientific Software Technologies
Center: web site support, email support, fax support, and telephone support.
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TRFD Fitting Software — Main Application

The TRFD Fitting Software allows performing the parameters fits based on the
multiexponential representation using any number of exponentials from 1 to 10. Any system
based on the multiexponential decay can be analyzed. Exponential parameters p; and 7t can be
fixed to predefined values or can be constrained by corresponding intervals. The software also
allows to link parameters into the user-definable groups, so that all parameters of the group have
the same value. This feature is especially useful if the contribution of different lifetimes to the
decay function is assumed to be equal. Besides single curve analysis the software also allows to
perform global analysis of multiple phase vs. frequency traces. In global analysis several
experimental data traces are combined and fitted simultaneously.

A tour of the environment

Starting TRFD Fitting Software

You can start TRFD Fitting Software Main Application in several ways:
e From the main TRFD Fitting Software program (F3 or clicking Toolbar button).
e Choose Programs | TRFD Fitting Software | Fitting Software 2.0 from the Windows
Start menu.
e Choose Run from the Windows Start menu, and then enter TRFDFS.exe.
e Double-click \Program Files\SSTC\TRFD Fitting Software\Bin\ TRFDFS.exe.

Once you are in the Main Application, you see the major tools of the program
environment.

|| TRFD Fitting Software - [Global Analysis 2] -0 x|
Fd Fle Tools window Help =12 x|
Main
e &% o B0 Toolbar
&S b 1 tiew GFaC cl 3 e Deefaul
r$ 7 7 Tabs
=W E Global Analyziz 2 Properties | Paramete[sl Parameters | D Graphicsl 20 Graphics Panel
of (€] Target criterion: Ch Name I-.\IfaluE I Linked parameters: Free parameters:
El + U'&| Pure Zealite L 1 R : o 8l tauzs Grot & | [Name -
o ] Source: measu Configuration  [Configur... I o tau v —I
5 W J Model M_Pure | Cl Probability 0,69 P E tau [ E pl
=8 hd _°'| Pure Zeclite L 2 Cl Analyziz type Exhauszti... El @ taul's GraL [Foi p1
= w J Sourcesmeazg | L E el | @pE Experiment
- '-3,:,‘:" m MI:II:IE': M_PurE ______ tau'l ﬁ [nFd panel
<| | 2 L _I_|
Analysiz information Parameters setings
1“;?3 criteriar value: 2| Mame £ ‘u’alue IMini... IMa:-c
f [Fgl 1 0227 0000 100
Local criterion values: E pl 118091 0000 1,00
Daats set "Pure Zealite L 1™ [ p2 0775 0000 1.0C
Target criterion value: | |[Fg g2 391875 0000 1.0C
Chi_2: 1506
"Flulr;_s_test"c:riteri-:nn: B taul's Group | 5.257E-10/ 0,000 |1.0C
Fozitive runs count: 5 [BF tau?'s Group 3,031E-9 0,000 1,00
Megative runz count: B
Ewpected run: count: 6,455 ;I 1 I I _’I Status
| — 7| Bar

Main Window consists of the following components:
e Menu
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e Main Toolbar
e Experiment window
e Status Bar
Menu and Toolbar provide quick way to invoke the commands of the application.
Experiment window consists of two panels: Experimental panel and Tabs panel.
Experimental panel displays current Experiment structure, parameters and properties of
contained models and Experiment itself, and Fitting Software feedback.
Tabs panel is used to view parameters groups, its values, and graphical visualization of the
Data and of the Experiment Analysis.
Status bar provides information about the current state of the application.

Menu

General features of the program are available from the application menu. Through the
menu you can manage your Experiments: create new Experiment, open exiting one, save, close
change the configuration of the current Experiment. You can work with few Experiments at the
same time, so all window management tools are available.

Using toolbars, menus, and keyboard shortcuts

Many operations have keyboard shortcuts as well as toolbar buttons. When a keyboard
shortcut is available, it is always shown next to the command on the drop-down menu.

TRFD Main Application toolbar provides quick access to frequently used operations and
commands that deal with Experiments. Some toolbar operations are duplicated in the drop-down
menus. Note that interface template commands are available only on the toolbar.

Save interface Analysis
New  Save  template  Database Title .
You can see each button function by

|
] DIE'F; & 5 kb B0 pointing the mouse over it. In a second Help
| | .
Open  Apply Measurements Cascade Hint appears as a pop-up short text.
interface template Database

“New”, “Open”, and “Save” commands have to deal with Experiments; next two
commands let you Save and Apply templates; then there are two buttons to start additional
Fitting Software Database applications and finally the last two buttons customize Experiment
windows.

Experiment window

Experiment window has two parts: Experimental and Tabs panels. Each panel has own
toolbar and informative panels.

Customizing Experiment windows

As it was mentioned, you can open few Experiments in one application. Each opened
Experiment has own window. That is why it’s possible to change the size and position of the
Experiment windows. Besides that you can customize opened windows using Window option
from the application menu.
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Window R{ﬁelp

Cascade Using Window menu you can view opened Experimental
Tile windows in Cascade or Tile way. These commands are duplicated
ATETE JEES with the corresponding buttons on the application toolbar as well.
Gilalol=3 ] With one click you can also minimize all opened windows or

v 1 Global Analysis 2 switch between windows using the numbered list of opened windows
2 @lobal Analysis 1 in the Window menu.

3 Experiment 01_14

Each Experimental window can be customizes in a proper way. For example, to have the
best information view on the screen you can set appropriate sizes for the window components:
panels, tabs, informative fields.

Of course, it would be tedious to repeat customizing procedure every new application start.
That is way it is proposed to use interface templates. Interface templates commands: “Apply”
and “Save” are available only on the application toolbar.

Don’t mix it up Interface templates with Analysis templates. Analysis templates buttons
are situated on the Experiment Toolbar.

Experimental Panel

Experimental panel displays the current Experiment structure, parameters and properties,
outputs analysis information. It consists of the following components:
e Experiment Structure window
e Experiment toolbar
e Analysis information window

Experiment
Toolbar

LA - T T2 t-wiew GFOC cl o2,

=l E Global Analysis 2 Froperties | F'arametersl
----- w g Target criterion: Chi_2
E| v T'_;?{ Pure Zealite L 1 e —
o 15 Source: measured data :Lonfguration
. = E bModel: M_Pure Zeclite L 1
Experlment =- W T'_;?{ Pure Zeclite L 2

Structure H4— e E Source: measured data

window o M Modek M_Pure Zeolite L 2

1 T
Analyziz information
Data zet "Pure Zealite L 2" ﬂ
T arget criterion value:
Chi_z2: 1,334 .
"Runz test'' crtenan: AnaIyS|s
Ensitixfe funs count: 44 —J‘ information
egative rung count; window

Expected runz: count: 5,000
Z_chi 2 0818 hd

[Configuration]
Cl Probabiity 0,69
Cl Analyziz type Exhaustive Search

Properties
Parameters
tabs

Experiment toolbar provides quick access to frequently used commands that deal with the
current Experiment. Some toolbar operations are duplicated in the drop-down menus. Note that
some commands are available only on the toolbar.

Export  Save Stop View . Configuration . P
deﬁta Ten1plate | Propertlles | Use t-view button to “View
By 2T T3 g tiew GraC c o2 model decay in time domain”
= E:' [:I> ® | | GFQS buttons can be used to
APPlY  Eyecute  Chi square CI Analysis “View graphical fit quality criteria”

Template
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You can see each button function by pointing the mouse over it. In a second Help Hint
appears as a pop-up short text.

SR E JGiiobal Analys Experiment ~ Structure window may
o €| Target criterion: Chi_2 include 5 different types of components:
£+ [ Pure Zeoite L 1 ¥ B Experiment Name
o + 1 Source: measured data vE T Criteria T
. o M| Model: M_Pure Zeaite L 1 [Custom] = - areet Criteria Type
- 4] Pure Zedlite L 2 ¥ 5| Data Set Name
-+ [ Source: measured data ¥ 1 Source Type
gt ! kodel: kM_Pure Zealite L 2 [Custom] « M Model Name (Type)

You cam select any component of the Experiment Structure window and look through its
properties and parameters at the Properties and Parameters tabs (if any of them available). It is
also possible to change the corresponding values.

Local drop-down tabs menu has only one item “Apply to all similar objects”. This

operation can be used to apply the value changes to all other same properties/parameters in the
current Experiment.

Analyziz information
Chi_2 criterion walue; -
1,273

Local criterion walues:

Analysis information window is used to output

Data set "Pure Zeolite L 1™ information for the user. Every time you perform fitting
Target criterion value: procedure at the end you get evaluated parameters,
Chi_2: 1.508

" o values of used criteria and etc.
Fiunz test' criterion; ;I

Main Window Tabs Panel

Tabs panel is used to view parameters groups, its values, and 3d and 2d graphical
visualization of the Phase shifts, Residuals and Autocorrelation

Parameters Tab

Parameters tab views parameters and its values.

[BB| Default
Farameters | a0 Graphicsl 20 Graphicsl

Linked parameters: Free parameters:
El@ taud's Group Mame ©
----- E taus [M_Pure Zeolite L 1: Custom) [l p1
P E taus [M_Pure Zeolite L 2 Custom)] E 1
=-1pB taul's Group P
----- E taul [M_Pure Zeolite L 1: Custom)] E Pz
e E taul [M_Pure Zeolite L 2 Custom] [Fel p2

Farameters settings:

M arme alue IMinimumI b airnurm IFi:-:eu:II Cwrer I;I
E pZ 0,775 0000  1.000E+4 falze |M_Pur...

[Fg p2 391,875 0000  1.000E+4 falze |M_Pur...
BBl taul's Group B.257E-10 0,000  |1.000E+4 falze

FTE (EERAEeE 3 031E-3 0,000  1.000E+4 falze j

Parameters tab consists of four components:
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Parameters tab toolbar
Linked parameters window
Free parameter window
Parameter settings table

Export Delete selected  Restore Parameters tab toolbar let you deal with the current
parameters parameter groups Defaults Expej‘rimenF parameters easily. All toolbar operations are
Eol (¥ Default duplicated in the drop-down local menus.
I o You can see each button function by pointing the
mouse over it. In a second Help Hint appears as a pop-up
short text.

New Link & Order
parameters group  modes

Each record in the Parameters tab has a small icon on the left that shows whether this is
some parameter or the name of a certain parameter group:
o [ - is the parameters icon;
e [BB - js the parameters group icon.
Similar parameters in a group have a description in brackets: what Data Set this parameter
belongs to and what type the corresponding model is.

Linked parameters window views grouped parameters. Trough the local drop-down menu
you can:
e Rename, Delete, Empty selected parameters group.
e Link the parameters of the selected group to another parameters group.
e Change the order of the parameters in the group.
e (reate new parameters groups.
You can also use drag and drop operations in the Linked parameters window to move the
parameters between groups (select wanted parameter and drag it to the title of the necessary
group).

Free parameter window views the list of the free parameters. Trough the local drop-down
menu you can:

Link all similar parameters into new parameter group.
Link selected parameters to the existing parameter group.
Find the model to which the selected parameter belongs to.
View any Fit parameter vs. any external parameter.

Use Ctrl and Shift keyboard buttons to select few parameters.

Parameter settings table includes all parameters of the current Experiment and

corresponding settings. The structure of the Parameter settings table is following:
Field Explanation
Name Parameter name
Value Parameter value
Minimum Minimum value of the parameter
Maximum Maximum value of the parameter
Fixed Let you fix the value of the parameter
CI Left Left border of the CI (if CI Analysis is turned on)
CI Right Right border of the CI (if CI Analysis is turned on)
CI Analysis | CI Analysis switch(if CI Analysis is turned on)
Owner Name of the Data Set to which the parameter belongs to

Trough the local drop-down menu you can:
e Rename, Delete or Empty selected parameter.
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Link selected parameters into new parameter group.

Restore default value for the selected parameter.

Export current Experiment parameters table into MS Excel file.
Optimize the view in the parameter table.

Detailed information on how to manage the Experiment parameters is provided down in
the “Managing Parameters” section.

3d Graphics tab

“3d Graphics” tab is used to display phase shifts, weighted residuals and autocorrelation
function in tree-dimensional space.

“3d Graphics” tab includes:
e Tab toolbar
Parameters a0 Graphics | 2D Graphil:SI e Up to 3 graphical panels
Phase shifts: Use buttons D, R, A on the toolbar to
view/hide the corresponding graphs:
e D — Phase Shifts
e R —Residuals
e A — Autocorrelation

|Autu| D | R | A Log

Auto D R A Log

Auto button can be used to share
space that graphs take equally.
Press Log button to view Phase
Shifts in the logarithmic scale.
Meanwhile default colors of the
Phase Shifts graph are:
e measured curve is green;
e theoretical curve is red.

You can change Phase Shifts curves colors and choose curves you want to display by
double-clicking on the graph area to get Configuration dialog.

On this dialog you can tick the appropriate 2] x|

curves using corresponding check boxes. Euwes'

Experimental, Theoretical and Reference curves . oK
are available [v [ Experimental curve
. . v .
For each curve you can pick wanted color [V Wl Theoretical curve S
by pressing on the corresponding colored square. [ O Reference =

2d Graphics tab

“2d Graphics” tab is used to display phase shifts, weighted residuals and autocorrelation
function in two-dimensional space.
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Parameters | 30 Graphics 20 Graphics “2d Graphics” tab includes:
—Phasze shifts: e Tab toolbar

e Up to 3 graphical panels

Use buttons D, R, A on the toolbar to

view/hide the corresponding graphs:

e D —Phase Shifts

e R —Residuals

e A — Autocorrelation

Auto D R A Log

Auto button can be used to share space that
graphs take equally.

: : : : . Press Log button to view Phase Shifts in the
2 OE+06 4,0E+05 6OE+08 80E+08 1 0OE+049 logarithmic scale.

—Residuals: Meanwhile default colors of the Phase Shifts
graph are:
e measured curve is green;
20E+08 40E+08 60E+08 &0E+08 1 ,0E+09 theoretical curve is red.
—Autocorelation: Graph local menu has 3 options:
Save graph...

Copy graph to Clipboard
araph configuration. ..

2,0E+05 4,0E+08 6,0E+05 8,0E+08 1 0E+09

With the help of the local menu you can Copy the graph to the Clipboard or Save in the
BMP file. You can customize the graph components, change colors, set title and axes labels and
SO on.

Application Windows

Fit parameter vs. external parameter view

Use “View on graph” option to view Fit parameter vs. External parameter dependence.
This option is available in the local menu.

% Fit parameter vs. external parameter view =10 x|

O ptiomns:
Fit parameter: E sternal parameter: :
I pl j I OrderMurnber j Export

On the graph of this preview window you can see fit parameter dependence vs. any
external parameters available from the list. The values of the X axis correspond to the Fit
parameter and the values of the Y axis correspond to the External parameter.

You can Fit and External parameters using corresponding combo boxes above the Graph.
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On the Chart using your mouse you can perform any standard action: moving the image,
zooming in and out.

Press Export button if you want to export visualized Data to the text file.

Pressing Close button you close the window.

Configuration window
(under construction)

Experiment configuration - Global Analysis 2 ed |

D ata zets | Eriterial

D atabaze contents I

Data Unitz: [filkered
DS02 14 | Filter

0sS03_14
DsS04_14
Pure Zeolite L1
Pure Zeolite L 2

m o

Selected for analyziz data zets:

Analyziz model name | Analysiz model wpe
k_Pure Zeclite L1 | Custom

DelPure Zeolite L 2 M_Pure Zeolite L 2 Custam

Search

Hide Source Data DataBaze

Experiment configuration - Global Analysis 2 7| x|

Data sets  Criteria |

—Fit quality criteria;
Aailable: Critena to be uzed:

Heteroscedasticity b
MNFF —
Funsz test

Z chi 2 | ©*

Hide Source Data DataBaze

i-view window
(under construction)
Once you have performed parameter fitting you can get “Time Domain Preview”. Use #-
view button on the Experiment toolbar.

TRFD Fitting Software, Manual



13

| 47| Time domain preview - All models of the experiment =10l x|
B 5 "
— Time axiz 1E+00
Begin:
9E-M
IEI
8E-1
End:
|1 228E-08 TE-01
¥ Auta defining BE-01
- |&
£ 5E-01
Channel count: g -
[100 4E-M
— Intenzity axiz 3E-01
Scale: . SE0I]
= Linear
" Logarithmic 1E-01
. OE+00  2E-09  4E-04 GE-09 8E-09 1E-08 1 2E-O
[~ Emor corridor Time

Quick Data Analysis Start

Next small example will show how the fitting software works. To perform any analysis
first of all you need Data. To create a new Data Set:

1.
2.

3.

4.

5.

Start TRFD Measurements Database application (F3 or any other way)

Choose File | Import Data Wizard from the main menu to import TRFD data and to
create a new Data Set. In the appeared window click Next to continue.

In the next window fill up all appropriate fields: Data Set name, Operator name,
Sample information and the Date.

Then in File Dialog drag corresponding files for Reference, Sample and Setup tabs and
click Next.

Finally before you click Finish you can add experimental parameters and write
additional description.

To get better explanations how to create a new Data Set see “Data Import” chapter at
TRFD MD manual part.

Afterwards close TRFD MD application and return to the main application.

6.

7.

On the right menu bar press the Configuration button to configure the numerical
experiment (for the reference see “Configuration window”).

Double-click on the name of the newly-created Data Unit, enter Analysis model name,
select Analysis model type and press OK.

Now everything is ready to press the Execute button and when the fitting is completed you
can see the result: values of fitted parameters of the model on the Analysis information panel.

To perform detailed analysis start TRFD Analysis Database application (F4 or any other
way). Select needed Experiment and conduct further data and results examination.

Single Curve Analysis
To perform Single Curve Analysis open an appropriate Experiment (using Open toolbar

button

or the main menu File | Open Ctrl+0O) if the experiment has been saved previously

otherwise create a new one (using New toolbar or the main menu File | New Ctrl+N).
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1. On the experiment toolbar press the Configuration button to configure the numerical
experiment.

2. Inthe Experiment configuration window double-click on the name of the Data Unit you
want to analyze, enter Analysis model name, select Analysis model type and press OK.

3. Click on the name of the model in the Experiment tree and change, if necessary, the
properties of the objects related to the current numerical experiment.

4. To generate initial guesses for the current parameters of the model press the Default
button on the parameter tab toolbar menu.

5. When all preparations are performed you can start iterative fit by pressing the Execute
button.

When execution is finished you can view the results of the fitting procedure:
e final value of % criterion in the Analysis information window;
e cstimated values of the parameters in the Parameter setting table on the Parameters
tab.

You can also see the graphs of the measured and estimated (correspondingly green and red
by default) phase shifts, weighted residuals (purple) and autocorrelation function of residuals
(yellow) by clicking the “2D Graphics” tab.

To see the graphs of the estimated fluorescence decays in time domain press the “t-view”
button on the right menu bar. By using configuration fields you can change the fluorescence
decays view.

Global Analysis

To perform Global Analysis first of all you need to configure the numerical experiment.

1. Open an appropriate Experiment (using Open toolbar button or the main menu File |
Open Ctrl+0) if the experiment has been saved previously otherwise create a new one
(using New toolbar or the main menu File | New Ctrl+N).

2. On the experiment toolbar press the Configuration button.

3. In the appeared Experiment configuration window double-click on the name of the
Data Unit you want to analyze.

4. In the Data Set window open local menu, select all Data sets (choosing “Select All”)
and type of the model that will be used for approximation if it differs from default
model.

5. Press the OK button to load the configuration.

6. To change the properties of the objects related to the current numerical experiment
click Experiment Properties tab, select the component (Model, Data Set or Experiment)
and perform changes. Use the “Apply to all similar objects” item from the local menu
to apply the value of the current property to all similar objects.

7. To link all parameters with the names identical to the name of the selected one use the
“Link all ...” item from the local menu.

8. To generate initial guesses to all parameters press the Default button on the parameter
tab toolbar menu.

9. When necessary preparations are accomplished and default values of the parameters are
generated you can start iterative fit by pressing the Execute button.

When execution is finished you can view the results of the fitting procedure:
e final value of % criterion in the Analysis information window;
e estimated values of the parameters in the Parameter setting table on the Parameters
tab.
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Use “View on graph” local menu item to view graphical dependence of the fitted
parameters on external parameters. To get required dependence on the graph use fit parameter
and external parameter combo boxes.

Click the “3D Graphics” tab to see tree dimensional rotational view of the measured and
estimated (correspondingly green and red by default) phase shifts, weighted residuals (purple)
and autocorrelation function of residuals (yellow).

Click the “2D Graphics” to see phase shifts, weighted residuals and autocorrelation
function of residuals on 2D graphs. If you select the Experiment in the Experiment Structure
window you will see 2D graphs for all current Experiment Data sets on the same 2D graph. If
you select the name of certain Data Set you will see 2D graphs for this particular Data set.

To see the graphs of the estimated fluorescence decays in time domain press the “¢-view”
button on the right menu bar. By using configuration fields you can change the fluorescence
decays view.

Managing Parameters

On the Parameters tab in the Parameter setting window:

e To set the initial values of parameters manually use the “Value” fields.

e To set the constraints of parameters use the fields “Minimum” and “Maximum”.

e To fix the value of the given parameter into the predefined value (in the field
“Value”) set the “Fixed” field to “true”.

e To switch on the “Confidential interval” analysis press the CI button on the right
menu bar.

e To enable “Confidential interval” calculation for the certain parameter choose
“true” in the “CI Analysis” field.

Building User-Defined models

Instead of using predefined models you can create you own models with the help of built-
in script programming language. To use user-defined models press the Configuration button on
the left menu bar to configure the numerical experiment. Then click on the model type that
corresponds to appropriate Data Set and select Custom and press OK.

To select user-defined model from the attached database click on the name of the model in
the Experiment tree and using Subtype property apply appropriate custom model type.

All settings are being loaded from database and mapped into the proper panels: the
parameters appear in the Parameter setting window, the name of the model changes to
“Custom”.

If you want to create you own model click on the name of the model in the Experiment tree
and using Configuration property in the Experiment tree enter the custom model configuration
dialog where you can manage parameters and write your own model using build-in script
programming language.

Confidence Intervals

To enable calculation of the Confidence intervals press the CI button on the right menu
bar. At the same time the fields “CI left”, “CI right” and “CI Analysis” becomes visible in the
Parameters settings table.

e To enable confidential interval calculation for the certain parameter choose “true”
in the “CI Analysis” field.

e [f you want to change the confidence probability select the Experiment title and
varying the “CI Probability” property set the necessary value.
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Determination of confidence intervals by exhaustive search starts immediately after the fit.
The progress is displayed in the “Analysis information” window. Once the fitting procedure is
finished the values of the Left and Right bounds of the confidence intervals appears in the
“Parameters settings” table.

Fit Quality Criteria
To add additional fit quality criterion to the fitting procedure

¢ On the left menu bar press the Configuration button.

e In the appeared Experiment configuration dialog go to Criteria page and select
required criterion name in “Available” list.

e Press “>>” button to add selected criterion to the list of criteria that will be used in
the fitting procedure and “<<” button to remove selected criterion from the list

When the fitting procedure is completed the values of additional fit quality criteria for each
Data Set are displayed in “Analysis information” window. By pressing the GFQC button on the
right menu bar you can view the graph of the fit quality criteria.

Data Export

Use Export Data option to export current Experiment Data into text file. Use Export Data

button on the Experiment toolbar to get Data Export dialog box. You can save such information
as:

fit criterion value;
parameters groups, contained parameters and its values;
free parameters;
frequencies;
reference data;
experimental and theoretical data;
e arrays of correlation functions and residuals.
To export the Data into the file follow next steps:
1. Choose “Export Data” item from the Experimental local menu.

~File:
IEZ"'.D ocuments and Settingsihy Documentsresults, bt Browse |
—Data to be zaved:

—Parameters groups:

I Fit criterion value [ Mames: [ Yaluez W Included parameters

DataSets:
v Pure Zeolite L 1 —Arrays to be zaved:
Pure <ealite | 2 v Frequency ¥ Theoretical data
[T Feference [+ PFesiduals
¥ Experimental data v Autoconrelation
Check a||| Clear all |
Check a||| Clear all | [T Related free parameters

Expaort | I:I::use

2. In the appeared Export Data window first of all type the name of the file that will be
used to store the Data. Use Browse button to find appropriate folder.

TRFD Fitting Software, Manual



17

3. On the “Data to be saved” panel choose the Data you want to export. You can save fit
criterion value, parameters values, frequencies, reference data, experimental and
theoretical data, residuals and autocorrelation function.

Use Check All and Clear all buttons when you work with check boxes.

4. Press Export button to finish Export operation and then Close to close Export Data
dialog.

Managing Experiments

Saving and Restoring Experiments

“File” application menu contains the commands to manage Experiments. These commands
are described in the table bellow.

File[~Jonols  ‘Windos

hlew ClriHh Field Explanation

Open Cel+0 New To creates a new Experiment

Save Chri+5 Open To open an existing Experiment

5ave As... Save To save current Experiment for the first time

Close Save as To save current Experiment with a specified name
Close To close current Experiment

Ext Gl Exit To exit the application

“New”, “Open” and “Save” commands are available on the application toolbar.

Be aware, that if you exit the program without saving open Experiments, you loose all the
changes you have made with it. Same happen when you close current Experiment. You will not
get any notifying message either. That is why it is suggested to remember to save the current
Experiment before closing it and to save all opened Experiments before you exit the application.

You can open few Experiments in one application. To get information about customizing
your Experiments refer to the corresponding chapter “Customizing Experiment windows”.

Open an existing experiment dialog box
“Open an existing experiment” dialog box is used to load previously saved experiments.

— - Use “Experiment Name” field
2 to enter the name of the experiment
Alias: TRFDFSAnalyzisDatabaze .
_ _ Open you want to load from the Analysis
Erpeniment name: Database.
|G Cancel You can quickly find the
Previously saved experiments: ———1| experiment you need by typing the
Hame [ 4] ﬁr'st few characters of 'its ‘name. ?n
Experiment 1 this case the application will
W E <ptiment 2 _ automatically  select the  first
|Experiment 01_14 Eikter experiment which name starts with
| Globial Analysis 1 DataBac typed characters.
Global Analysis 2 & Press Open button to open
B El selected experiment. Use Cancel

button to close this dialog box.

Press Filter button to create a filter for “Previously saved experiments” list. If this filter is
applied, only those experiment names that correspond to the filter criteria are displayed.

Press DataBase button to open selected experiment in the TRFD Analysis Database
application.
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Save experiment as... dialog box
“Save experiment as” dialog box is used to save the active experiment.

2| cnter the e o e oeserimont
, : to enter the name of the experiment
Aliaz: TRFDFSARalvsizD atabaze .
_ S ave you want to load from the Analysis
EHFIE[IITIEI"I': name: — Database
|Global Analysis 2 Cancel Press Save button to save
Previously zaved experiments: —_— active experiment with the entered
name. Use Cancel button to close
M ame I ;I ..

Eemer this dialog box.

|_|Experiment 1 .
| Espetiment 2 - Press Flll‘fr bu‘Fton to create a
Experiment 07_14 Eilter ﬁlter. for .PreV10us!y savgd
| Glabal Analysis 1 Datad experiments” list. If this filter is
R Loistae applied, only those experiment
=] names that correspond to the filter

criteria are displayed.
Press DataBase button to open selected experiment in the TRFD Analysis Database
application.

Current Experiment

Once you have opened ar Experiment ready for calculations or you have performed all
preliminary preparations with the newly-created Experiment it time to perform fitting procedure.
Press Execute button P on the Experiment toolbar to fit model parameters.

If you want to stop fitting procedure press Stop button =3

To export current Experiment data press Export Data button Ep

Working with Templates

Working with Interface Templates
To save current interface settings: the size and position of the windows; colors, lines
settings of the graphics and etc. you can use interface templates.
e Press the Save interface template button "8 on the main toolbar to save current
interface settings.
e In the appeared “Create and save new interface template” dialog box type the name
of the interface template and press Save.
Once you have your interface templates stored you can always use them.
e To apply interface template to the application press the Apply interface template
button &" on the main toolbar.
e In the appeared “Load and apply an existing template” dialog box choose the name
of the template you want to apply and press Apply.

Working with Analysis Templates

To save settings in the Experiment Structure window, Linked Parameter window and
Parameters settings window you can use templates.
e Press the Save Template button S on the Experiment toolbar to save all settings
that correspond to the current numerical experiment as template.
e In the appeared “Create and save new template” dialog box type the name of the
template and press Save.
Once you have your templates stored you can always use them.
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e To apply template to the current numerical experiment press the Apply Template
button &* on the Experiment toolbar.

e In the appeared “Load and apply an existing template” dialog box choose the name
of the template you want to apply and press Apply.

Don’t mix up Interface templates with Analysis templates.

Note, that Analysis templates buttons are situated on the Experiment toolbar, and Interface
templates are situated on the application toolbar.
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TRFD Analysis Database

Analysis Database program is used for economical storage and convenient control of the
analysis results, that where obtained by TRFD Fitting Software. The program provides
convenient and fast way of searching and retrieving information and let you get rid of a great
amount of paper needed to keep information about the measurements, performed analysis as well
as avoid routine manipulation with computer files, folders, etc.

The Database consists of several tables with the automatically supported relationships.

The main features of the database are:

o fast storing the results of analysis often-used model and parameter linkage
configurations (Templates) in the Database;

e convenient representation the results of analysis;

e representation the templates configuration;

e extensive possibilities for searching and filtering information;

e build-in two-dimensional graphical pre-viewer of experimental and recovered
correlation functions and residuals;

e two-dimensional graphical pre-viewer of estimated parameters dependence

e export data to the ASCII files;

e quick deleting all records from the tables;

e packing tables after deleting in order to reduce the size of the tables;

e checking and repairing the tables;

e generating and printing the user-defined reports on the base of the selected records.

The Database supports data integrity and validity. All information concerning the defined
object is stored in one record in table. The mechanism of data integrity forbids deleting a record
from one table which is linked to the records in the other tables. Data validity guarantees that
values stored in the tables are always valid by the checking of the range and type of the entered
data. Database is protected from the accidental changing or deleting of information by the default
forbidding of editing.

Database avoids data redundancy: each record has only one instance. It means that it is not
required to enter information into the tables, if the same information is already stored in the
database. User can just establish the relation between the entered and stored information. This
feature is especially useful when one needs to update records in the database. The correction
should be done only once at one point (where the changed information is stored) and then this
update will take effect in all records which are related to the selected one.

Database provides extensive possibilities for searching information. The fastest way how
to find a record by a specific field is by typing first symbols of this field in a special window.
Cursor moves to the record with the field, which contains symbols matching the typed ones. The
possibility to sort any table by any field is also supported.

User may also interactively create filter with complex conditions in order to decrease the
selected number of records.

Such operations as looking through the records, deleting records, editing information are
provided by Database Navigator.

In addition to this manual to find out about TRFD AD application you can use Help file
that comes separately. The name of the file is AnalysisDB.hlp.

A tour of the environment

Starting Analysis Database

You can start TRFD ADB in several ways:
e From the main TRFD Fitting Software program (F4 or clicking the button)
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e Choose Programs | TRFD Fitting Software | Analysis Database 2.0 from the

Windows Start menu.

e Choose Run from the Windows Start menu, and then enter TRFDADB.exe.
e Double-click \Program Files\SSTC\Fitting Software\Bin\TRFDADB.exe.
Once you are in TRFD ADB, you see the major tools of the program environment.

=

File Find Sort Preview Reports Tools  Help

| %¢ ﬁ¢ R E Preview Toolbar
Analysiz | Pararneters I

— Analyziz Properties
ID [Name [Date  [MDE Alias | 4] || e "
- =B Experiment | [y |'value |«

|| 18 Experiment 1 14.10.2003 TRFDFSMe €| Criterion _

| |21 Esperimentz  02.10.2003 TRFDFSMe MDBAlas | TRFDF:

| |22 Global Analysis 1 20.10.2003 TRFDFSM: Clénalysis |False

M| 24 (e 20.10.2003 TRFDFSM: = -

4| | 3 *| | L

4 A B | = X |1: 5{ & B from: B Analysis Page
— Analysiz Configuratian

Elgﬁ Pure Zeclite L 1 Froperties | Parameters I

Pobe ﬂ Source: Meazured data

- E M_Pure Zealite L 1 [Custom]
Elgﬁ Pure Zeclite L 2

e ﬂ Source: Measzured data

- E M_Pure Zealite L 2 [Custom]

KX

M e |‘v’alue |£I
DrataSetlD 13
ObzervDate

20.10.2003 _Ij
bk

wlias: TREDF_<l— Status Bar

Main Window consists of the following components:

e Menu

e Toolbar

e Analysis page

e Parameters page
e Status Bar

Menu and Toolbar provide quick way to invoke the commands of the application.
Analysis and Parameters pages display all information about one particular analysis.
Status bar provides information about the current state of the application.

Menu

All features of the program are available from the main menu. Through the menu you get
Database tables control. You can export Data, sort and filter records in the Database, search
through the Database, create Analysis reports and get Data preview.

Using toolbars, menus, and keyboard shortcuts

Many operations have keyboard shortcuts as well as toolbar buttons. When a keyboard
shortcut is available, it is always shown next to the command on the drop-down menu.

TRFD MDB toolbar, located in the main window, provides quick access to frequently used
operations and commands. All toolbar operations are duplicated in the drop-down menus.
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View Table Send Analysis  Descending Fill
asla Form to |TRFD FS Solrt 1 | er
Bl | B Eg Al EZ )
Zl‘l' ﬁ‘l' ﬂ ki PIET‘IEW
View Table as Ascending Quick Preview
a Datasheet Sort Search Graphs

You can see each button
function by pointing the
mouse over it. In a second
Help Hint appears as a pop-up
short text.

It should be noted that not only main window but all other application windows have
similar Toolbars as well as Navigator and Status Bar to work with Database tables.

Analysis page

Analysis page is used to view the configuration and the properties of the current
experiment in the analysis tables. It includes following components:

Analysis table

Analysis table

&nalyzis | Parameters |

Analysis table, Navigator and Status Bar
Analysis properties panel
Analysis configuration panel

Analysis properties

— Analyziz Properties

i 24 ElE E wperiment
M ame IEI:::I:uaI.i‘-.nalysiSE €] Criterion . §
Date  |20.10.2003
MDE Aliaz ITHFD FShMeasurementsD atabaze

Dezcription I

=
=l

MDEAlas
Clénalysis False

TRFDFSMea

oA e e =Ny
1

F; }V: © Record: B from: B
|

|
Navigator

Status Bar

Analysis table is the central table in the Analysis Database. If you select the record in this
table you get all information about the analysis of corresponding experiment. Use Navigator to
manage the records of the Analysis table. The tables, which are depended on the Analysis table,
contain properties and parameters of the analysis and configuration of the analysis. If you delete
the record in the Analysis table, all records that are related to the analysis will be deleted.

Analysis table can be viewed as a form view or datasheet view. To change the view mode
use Toolbar buttons or proper items in the menu.

Analysiz | Parameters I

D

IName

|Date |MDB Alias

20 Cusgtom Model
21 Experment 2

23 Global Analpsiz 1

11.07.2003 TRFDFSMeazurementsD atabB aze
02102003 | TRFOFSMeazurementzD atab aze

22 Ewperment 01_14 147102003 | TRFDFSMeasurementzD atal aze

20102003 | TRFDFSMeasurementsD atabase

24 Global Analysiz 2 2010.2003  TRFDFSMeasurementzD atabaze’ &

k

B

Record: B from: &

Briefly about the fields of the Analysis table:
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Field Explanation
Name Analysis name
Date Date of Analysis

MDA Alias | Alias of the analyzed Measurements Database
Description | Short description of the Analysis

Navigator and Status Bar

Convenient Navigator which is situated on the bottom of the page will help you to navigate
through the Analysis table. Use buttons First, Previous, Next, Last to find appropriate Analysis
record.

First Next Dellete Salve Relfresh Use Delete button to

A r =N X e Record 4 frome & | delete current record. Status bar

| | . | | shows the number of the current

Previous Last Edit Cancel Status Bar record and total number of
records

Once you press Edit button you can edit Analysis table fields. Press Post button to save
Analysis table changes or Cancel to return previous information back. Press Refresh button to
refresh data in the table fields.

All actions that you can perform with the Analysis table and contained information are
available in the local and main menu. To open the local menu, right-click on the Analysis table.

Analysis properties panel

Analysis properties panel shows current Experiment structure and the properties of the
selected element of the Experiment.

Analysis configuration panel

On this panel you can see the structure of the Data Sets that are related to the current
Experiment. It might contain the source of Data and the model type. Using Properties and
Parameters tabs you can view corresponding information about selected Data Set and its
components.

— Analyziz Configuration

Elz'j Pure Zealite L 1 Properties I Pararneters |
- 4| Source: Measured data
- M| M_Pure Zelite L 1 [Custom)
Elz'j Pure Zeolite L 2

45| Source: Measured data

------ M| M_Pure Zeolite L 2 [Custom)

DataSetD 13
ObzeryDate | 20102003
Startdnalpzizdt 0

Enddnalyzizdt 17 _Ij
»

Parameters page

Parameters page displays the settings of the estimated parameters, parameters groups and
parameters linkage of the current Analysis. Current Analysis, its properties and configuration are
displayed on the Analysis page.
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fnalpsic  Parameters
~Linked Parameter Linked Parameters

EIFEl bau2's Group panel
E @ tauZ [M_Pure Zeolite L 1: Custom)
i @ tauz [M_Pure Zeolite L 2: Custom]

EI{EI taul's Group

@ taul [M_Pure Zeolite L 1: Custom)

| »

@ taul [M_Pure Zeolite L 2: Custom] - .
Name  [Value |Minimum |Masimum |Fised |1 LeR| C1 Right |1 Analysis | = ’It-a"t]):(:d Parameters
L tau's Group 3031E-9 0 10000 Falze - - Falze (.
| taul's Group 5.267E-10 0 10000 Falze - - Falze ll
~Free Parameter Free Parameters
MName | alue |h-1inimum | I axirnuirn |Fi:-ceu:| |EI Leftl Cl HightlEI .-’-'-.nalysisl[lwner - panel
[ 02274 0 10000 Falze |- - Falze t_Pure Zealite L1 [
p2 07745 0 10000 Falze - - Falze b_Pure Zeclite L1 [
pl 1181 0 10000 Falze |- - Falze t_Pure Zeolite L 2 [
pZ a0 10000 Falze |- - Falze t_Pure Zeolite L 2 [ -
4 I I [
| wlias: TR

Parameters page includes following components:
e Linked Parameters panel
e Free Parameters panel

Linked Parameters panel
Linked Parameters panel contains:
e Linked Parameters tree
e Linked Parameters table

In the Linked Parameters tree the names of the parameters groups and parameters are
displayed on the right of the corresponding icons.

ﬂ.naly iy | PR Press the ' to show
—Linked Parameter =- .
Open Parameters group —I= & T or = to hide the
Group Parameter —% ----- [F tau? [M_Pure Zeolite L 1: Custom] parameters contained  in
~-[B) tauz [M_Pure Zedlite L 2: Custor] || the  current  parameters
Closed Parameters group —l=+ g taul's Group group.

Linked Parameters table consists of Linked parameters related to the current Analysis and
their characteristics.

Free Parameters panel

Free Parameters panel contains Free Parameters table that consists of free parameters
related to the current Analysis and their characteristics.

Note, if the current Experiment does not have linked parameters than the Parameters page
will take a simple form with just general Parameters table.

TRFD Fitting Software, Manual



25

fnalysiz  Parameters |

—Parameter
Walue IMinimumIMa:-:imumIFi:-:ed IEI Left IEI Right IEI .ﬂ-.nal_l,lsisllzlwner I =
1 1] 10000 |False - - Falze t_Feal3 [Exponential]
191369 0 10000 Falze |- - Falze t_Real3 [Exponential]
1 1] 10000 Falze |- - Falze t_Real3 [E xponential]
JER9E9 0 10000 |False - - Falze M_Real3 [Exponential] ;I

Data Preview
Use Parameters page to view the values and linkages of the current Experiment parameters.

Use Analysis page to view the configuration and properties of the current Analysis. On this
page on the Analysis configuration panel select the model to view its properties and parameters.

Experiment Preview

You can view experimental and recovered Phase Shift Dependence, weighted residuals and
autocorrelation function of residuals all together in one window or separately. Use application
menu “Preview | Preview Graphs Ctrl+P” or Preview button on the Toolbar.

7 Preview Global Analysis 2: Pure Zeolite L 1 =101 |
Phaze Shifts

T R
T

10E+08 20E+03 30E+08 4,0E+08 50E+05 60E+08 70E+05 80E+08 90E+05 1,0E+09 1 1E+09

Residuals

{0E+08 20E+03 3,0E+08 4,0E+08 50E+08 GO0E+05 70E+08 §,0E+08 90E+03 1,0E+09 1 1E+09

Avtocorrelstion

1,0E+05 20E+03 30E+08 4,0E+08 50E+05 G0E+05 70E+05 8,0E+05 90E+05 1,0E+09 4 AE+09

’T’?’T Hl-llhll-ll Cloze

On the Chart you can:

e move the curves by keeping the right mouse button down and moving the mouse pointer;

e zoom in/out the image by keeping the left mouse button down and moving the mouse
pointer diagonally across the necessary area from the left top corner to the right bottom
corner;

e restore the whole view of the image by keeping the left mouse button down and moving
the mouse pointer diagonally up and on the left;
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e change the scale of the Y axis (linear or logarithmic) by double-clicking on the chart area
and choosing appropriate box in the Options dialog.

You can right-click on the chart to open the local menu,
where besides changing the scale you can customize the chart
(colors, axis, titles, labels), export the data to ASCII file, copy

image to the clipboard or save it to the BMP file.

Customize Chart...

Preview Options., ..

Expark o ASCIT File
Copy ko Clipboard
Sawve ko BMP File

oTals

HI-'llll-lHl Cloze

Use Navigator on the bottom of the

Preview Window to move through the Data Sets of the current Analysis. Use buttons D, R, A4, to
view/hide the graphs of Phase Shift Dependence, weighted residuals and autocorrelation function
correspondently. Pressing Close button you close this window.

FQ Criterion Preview

Use the “Preview | Preview FQ Criterion” from the application menu to view the values
and graphical representations of the used fit quality criteria.

% Fit Quality Criteria preview ;|g|5|
~DataSet: Data Set
Mame:  Pure Zealite L 2 I | - | 2 | » | panel
7 Criteria
M arne IT_I,Ipe I ;I
|_|Chie Text Criteria
| |Auns test Text table
| £ chi? Test
|| Heterozcedasticity Graphic
Graphic B
Representation
2 1 ] 1 2 panel
— Thearetical normal distribution — Caloulated histogram |
Cloze |

FQ Criterion Preview window consists of the following panels:

e Data Set panel
e Criteria table
e Representation panel

DataSet;

Mame:  Pure Zedlite L 2

|

| > w]

Data Set panel displays the current
Data Set. Using the Navigator you can
change the current Data Set.
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— Ciriteria

I amne Type |:|
|_[Runs test Text Criteria table contains a list of available criteria.
| |2 chi2 Text The table has two fields: the name of the criteria and the
|| Heterozcedasticity | Graphic type of its representation.
XTI o =cric
] »

Representation panel displays text information about selected criteria in case the criterion
does not have graphical representation or the corresponding Graph otherwise. Usually curve
names are on the bottom of the Graph. You can perform any standard action on the Chart:
moving the image, zooming it in and out, changing the scale of the Y axis (linear or logarithmic).

Parameters Dependence Preview
You can get “Fit parameter vs. external parameter view” window from the application
menu “Preview | Preview FQ Criterion”.

F Fit parameter vs. external parameter view = |EI|5|

Optiomne:
Fit parameter: Esternal pararmeter:

I pl j I OrderMurnber j Export

On the graph of this preview window you can see fit parameter dependence vs. any
external parameters available from the list. The values of the X axis correspond to the Fit
parameter and the values of the Y axis correspond to the External parameter.

You can Fit and External parameters using corresponding combo boxes above the Graph.

On the Chart using your mouse you can perform any standard action: moving the image,
zooming in and out.

Press Export button if you want to export visualized Data to the text file.

Pressing Close button you close the window.

Analysis Report
You can create a current Analysis report that can be printed later on. The Analysis report
may include different information about Experiments Analysis:
e analysis properties;
analysis configuration;
model configuration;
model properties;
analysis graphs (Phase shifts, Residuals, Autocorrelation, Fit quality criterion);
e parameters and it’s linkage.
To create an Analysis report:
1. Choose “Reports | Analysis Report...” item from the application menu.
2. In the appeared Report Options dialog on the first tab using the Filter pick out wanted
for report Experiments. Choose the items, information that you want to include into
your Analysis report.
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3. If you include graphical representations into your report “Graphical Option” tab appear
on which you can choose the scale of the graphs.

4. If you choose Parameters to be represented in the report another tab with the
corresponding name appears on which you can choose particular parameters to be
added. To add linked parameters use the same named check box.

5. Click Page Setup tab and change Page parameters if it’s necessary.

6. Press OK and see the Print Preview window of the newly-created report.

You can create your report for the particular Experiment Analysis by selecting it the
Analysis table and choosing “Generate report...” from the local menu.

Report Options dialog

There could be five tabs in Report Options dialog. In that case you can move through the
tabs using navigation arrows at the top right corner of the Report Options window.

Report Options

Repart Options | F'arametersl Graphical[lptin:nnsl Page 1 I *J—-

Select the items you want to include into the Report
v &nalysiz Properties
¥ Analsiz Configuration
[+ FO Criterian
[+ Muodel Configuration
[+ Model Properties
v Graphical Reprezentatior

[v Farameters
[+ Linked Parameters

X

Eilter | ok

Cancel

If you choose Parameters to be
represented in the report this tab appears.

Use check boxes to add particular
free parameters.

To add linked parameters use the
same named check box on the Report
Options tab.

Report Options
HepnrtElptiu:unsI Farameters  Graphical Options |F'age 1 I ’I

Y aniz

£~ Logarithmic

Tab

This is the first tab of the

Navigator Report Options dialog. Here

you can choose what Analysis
information you want to have in
your report.

If you want the graphs
and the parameters to be
represented in the report
corresponding tabs appear.

Use Filter to leave
particular Experiments Analysis
to in your report.

x4
Feport Options ~ Parameters | Graphical Dptiu:-nsl Page A I "I
M ame Shaw |
Bl [+
p2 [+
Filter | ok Cancel
x|
If you choose Graphical

Filker | ok Cancel

Representations to be included into your
report this tab appears

Here you can choose the scale for
the graphs.
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x|
change margins values and page format Parameters | Graphical Options Pagﬂsemp' RIL
for further correct printing.
Use “Force New Page” option if

|2EI
necessary. Width  |237 Right Margin |2EI
I'I 1]
I'I 1]

Height [l Left Margin

You can perform the same actions in Top Margin
the Page Setup window that is available
from the main menu Reports | Page

Setup... Filter | ok Cancel

Print Preview window
You see this window before you send your newly-created report to print.

¥ Print Preview =lol x|
BE® 1« > v |58 HE| g

v Force New Page Battom kargin

2l
Analysis Report ==
Analysis
m: 24 Hame: Global Analysis 2 Date: 20.10.2003
Analysis Propertiss: Type Mame Walue
Experiment MDBAlRE TRFDFSMeasur ementsDatabase
Experiment Clanalysis Falzse
Criterion CIProbability 059
Criterion Chi_2 1273
Criterion Type Chi_2
Analysis configuration:
DataSetldD  Data Set Observ. Date  Start End Start Crit. 1
13 Pure Zeolite L 1 20.10.2003 [} 17 [}
v} Configurstion: Properties:
29 Model: M_Pure Zeolite L 1 (Custom)
— Configuration (Configuration)
_ Subtype Exp_2
Phase Shifts Dependence
1
T T - T T
Residuals -
Kl | F

|Page 1oF 2 i
Zoom Zoomto Previous Last — p.. . Load Print Preview toolbar on the top
tofit width ~ page  page | Report of the window lets you navigate

| é | 4 L oM | == | == | Elnsel through the print copy of the document,
| | | |

save and load reports; provides access

100% F;rsé Naexg Pri?ter RSaniT to printer setup and let you print the
page  peg sl Repo current report.

Data Management

Searching

You can search through any Analysis Database table by any field.
1. Select the field you want to search through.

2. Press the Quick Search button on the main Tool Bar.

3. In the appeared Search box type few characters.
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Provien iviir AY
- [ata Sets Cuick Search F
I IName IEIperatu:-r Sample |;|
| 11 D503_14 55TC Py, p=0.01, 48hN2
12/D0504_14 55TC Py, p=0.01, 48hN2

|=]

13 Pure fealite L1 S5TC Ow-L, MedH, unp, 4k HM2H EEJ
14 Pure Zeclite L 2 55TC Ow-L, MelH, unp, 4h H2/H2

|| 15 Ox S5TC Py, p=0.01, 48HNH2 -
KX _>I_I
fed =N\ X

The cursor will move to the first record, which contains the characters you have entered.
You can open Search box using main menu Find | Quick Search Ctrl+S.

Sorting

To get similar records in the table together or to speed up your search you can sort Data in
the current table. Ascending and Descending Sort is available through the Sort main menu item
to any Database table.

1. Select the field in the table.
2. Press Sort button on the main Tool Bar. ﬂ]\ﬂ, B Y
3. You can sort any table by any field. b
Ascending and Descending Sort is available in the local menu as Ascending Sort
well.
Filtering

By using the Filter you can reduce the number of displayed records of the table.
There are two options in the Filter menu

e Filter...

e Removing all filters

Data Export

Use Data Export option to export the Experiment Data into text file. You can save such
information as:
e target criterion value;
e parameters groups and free parameters;
e frequencies;
e experimental and theoretical data;
e arrays of correlation functions and residuals.
To export the Data into the file follow next steps:
5. Select Experimental Analysis in the Analysis table.
6. Choose “Export Data” item from the local or application menu.
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21X

— Eile:
IE:'\Dncuments and Settingz\My DocumentzsDatall 100k Browsze |
- Twpe: Delirniter:
& ANSI " Space " Semicolan [CSY)
O T-ﬂtf ™ Comma
" Unicode

— Data to be zaved:

[¥ Target criterion wvalue

— Parameters groups:

[T Mames

[T Waluez [T Included parameters

[~ Related free parameters

DataSets:

[~ Pure Zeolite L 2

Check al

Clear all

—Arrays to be saved:
v Erequency

v Experimental data
¥ Theoretical data
[~ Residuals

v Autocomelation

Expart | | Cloze I

Check al

Clear all

7. In the appeared Export Data window first of all type the name of the file that will be
used to store the Data. Use Browse button to find appropriate folder.

Export data

2%

File:

|7|I::"~D-:u:uments and Settingz\ty Documentz\Datall 100kt

Browsze |

8. On the Type panel choose the coding of your text file.

— Type:
v ANSI
" Unicode

™ Other symbal; I_

— Delimiter:
" Space " Semicalon [C5Y)
i Tah " Comma

9. On the Delimiter panel choose the way in which the stored Data will be separated.

10. On the “Data to be saved” panel choose the Data you want to export. You can save
Target criterion value, liked and free parameters, frequencies, experimental and
theoretical data, residuals and autocorrelation function.
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D ata ta be zaved:

— Parameters groups:
[ Target critenion value [v Mamez [v Values [ Included parameters

[+ Related free parameters

D ataSets:

—Arrays to be saved:

r%l:'ure Zealite L 2 ¥ Erequency Check al
v Experimental data _—
¥ Theoretical data Clear all
[~ Besiduals -
Check all | Clear all v Autocorelation
Export Cloze

Use Check All and Clear all buttons when you work with check boxes.
11. Press Export button to finish Export operation and then Close to close Export Data
dialog.
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Database Tables Tools

Options
Use this Options dialog box to set internal variables of the Borland Database Engine. The
window has two directory paths.

options x|

HMetwork Directon:

IE:'& Browse |

|1ze Metwark Directary to zpecify the directon that containg the BOE netwiork,
contral file, PDO=USKES . MET. This file governs the sharing of Paradox tables Cancel |
on network. dives. All applications that share Paradox tablez on a nebwork

directory must specify the zame value for this property, and must have read,
write, and create rights for the directony,

Frivate Direchany:

CAPROGRA~TNSSTCATRFDFI-1ABIN Browsze |

I1z& Frivate Directary to get the directony in which to store termparary table
proceszing files for all database connections.

Faor applications that run directly from a netwarked file server, the application
ghould =&t Privatelir to a uzers local drive to improve  performance and fo
prevent temporary files from being created on the zerver where they might
cohflict with tempaorany files created by other ingtances of the application.

The instruction (how to use the Options dialog box) are written straight in the window
above each Directory path.

Tables Tools
Table tools are available from the application menu Tools.

Tools L\\i{ielp

Pack Tables

Empty Tables

Empty Custom Models Table
Empty Templates Table
Zheck and Repair tables
Options. ..

Send to TRFDFS

Listed options let you manage Database tables.

Tables Packing
Packing tables helps to save disk space that Database takes for the tables.

In the TRFD ADB application you can pack all Tables together. At the end of the
operation you get a message either the action was successful or not.

Tables Emptying

There are tree destructive operations you can perform to empty data tables:
e Empty Tables
e Empty Custom Models Tables
e Empty Templates Tables
These operations could be used for the safety and economical reason to get rid of the Data:
a) you don’t need any more; b) you do not want to share with anybody.
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After any of these operations you loose the information. That is why a confirmation
message appears to confirm your intention.

Tables Checking

There are two check operations available:
e Check Tables.
e Check all Tables.
You can check for errors either one particular table or all tables. When the tables are
checked you get a result message. If any table has an error you should repair that table using
“Tools | Repair Table” item from the main menu.

Tables Check and Repairing

During the work some tables of the Database can be damages (for an example, a data
management operation wasn’t completed correctly because of losing electricity). From time to
time you can use “Tools | Check and Repair tables” operation that checks all the tables of the
current Database and repairs them I case of any error.

TRFD Measurements Database

Basically there are two Database applications in the TRFD Fitting Software package. On
the one hand them are independent programs and can be used and examined separately, each
performs own function within TRFD Fitting Software package.

On the other hand both applications are connected in several ways. The main common
point is that both programs deal with almost the same Data.

A tour of the environment

Starting Measurements Database

You can start TRFD MDB in several ways:
e From the main TRFD Fitting Software program (F3 or clicking Toolbar button)
e Choose Programs | TRFD Fitting Software | Measurements Database 2.0 from the
Windows Start menu.
e Choose Run from the Windows Start menu, and then enter TRFDMDB.exe.
e Double-click \Program Files\SSTC\TRFD Fitting Software\Bin\TRFDMDB.exe.
Once you are in TRFD MDB, you see the major tools of the program environment.
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=
File Tables Find Sort Reports Tools  Wiew  Help
Poviw | 3454 Y Toober
— Data Setz s . . — Parameters
Preview Phase shift dependence
ID [Mame  |Operatar | 5 ample |Date | =] Name |rvalue |i|
8 Mew SSTC Py, p=0.01, 48kM2 03102003 l Audio frequency | 44
ﬁ DSO01_14 |SSTC Py, p=0.07, 4812 | 14.10,2003 |_|High frequencies 10, 20,
| |[10/DS02_14 |55TC | Py, p=0.07. 48hMNZ 14102003 |_|Audio frequency 513
N 11 D503 14 |55TC Py, p=0.01, 48kM2 147102003 _I *I I - hd
4 4 » | = = x - & o Record: 2 from: 8 State: Browse
— Data Blocks
1D |FileName |Tj,l|:ne |Lambda|NumEhanneIs|Eycle |Durati|:|n || == E 5
L 13 290102-620| S ample G20 a —
n 14 290102-562 | Reference AEZ 5 X Preview
. All Files
==
Recard: 1 from: 2 State: Browse ?/‘:
|F‘re'-.fiew Phase Shift dependence | Alias: TRFDF - Status Bar

Main Window consists of the following components:

Menu

Toolbar

Data Sets panel
Data Blocks panel
Parameters panel
Status Bar

Menu and Toolbar provide quick way to invoke the commands of the application.
Status bar provides information about the current state of the application.

Menu

All features of the program are available from the main menu. Through the menu you get
full control of Database tables and contained information. You can run Import Data Wizard,
search through the Database, create Database reports and get Data preview.

Using toolbars, menus, and keyboard shortcuts

Many operations have keyboard shortcuts and toolbar buttons. When a keyboard shortcut
is available, it is always shown next to the command on the drop-down menu.

TRFD MDB toolbar, located in the main window, provides quick access to frequently used
operations and commands. All toolbar operations are duplicated in the drop-down menus.

View Table Send Data Set Ascending  Quick
as a Form for analysis Sort Search
| | |
Eﬂ Preview %¢ E} i 7
| | |
View Table as Preview Phase Descending  Filter
a Datasheet Shift dependence Sort

You can see each button function
by pointing the mouse over it. In a
second Help Hint appears as a pop-up
short text.

It should be noted that not only the main window but all other application windows have
similar Toolbars as well as Navigator and Status Bar to work with Database tables.
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Data Sets panel

Data Sets panel represents information stored in the Data Sets table.

— Data Setz
I 14 Dezcription
M . Reference: Pure Zealite L ;I
LU IF'ure Zeolte L 2 Samplez:0#-L. MelOH, unp, 4h
Dperatar {S5TC |« Ne/H20

Operator: kanc b eyer

Sample | 0xL, MeOH, unp, 4h N2MH2 7| <

Date |2|11 0.2003

[~
4 A = — L Record: 7 from: 8 State: Edit
-+ ol X ecord: 7 fram ate: Edit | Status Bar
Briefly about the fields on the Data Sets panel:
Field Explanation
Name Data Set name
Guest Information about a person, who requests the measurement
Sample Sample information
Date Date of measurement
Description | Short description of the measurement

Convenient Database Navigator which is situated on the bottom of the panel will help you

to navigate through Data Sets. Use the buttons First, Previous, Next, Last to find appropriate
Data Set.

Firlst Nelxt Insiart Edlit Carllcel U I JDelete butt o insert

se Insert/Delete buttons to inse

H'| <> | M- \Sa| H X c | empty record or to delete current record
1 | | |

I
Previous Last Delete Post Refresh corresp Ondenﬂy'

Once you press Edit button you can edit Data Set fields. Press Post button to save Data Set

changes or Cancel to return previous information back. Press Refiresh button to refresh data in
Data Set fields.

There is a Status Bar in the right corner on the bottom of the
FRecord: 1 from: 8 State: Edit | Data Sets panel where you can see the number of the current
record, all records number and the current state (mode) of the table.

Dperater [S5TC = e To add a new Guest press green arrow button. This
button is available only in Edit or Insert mode. New
Sample information can be entered in the same way.

Sample | OxL, MeDH, unp, #h N2/H2 7| «

Data Sets table can be viewed as a form view or datasheet view. To change the view mode
use Toolbar buttons or proper items in the menu.
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— Data Sets

M arne Operator Sample |;|
|_|Ds03_14 S5TC Py, p=0.01, 48hM2
| |Ds04_14 S5TC Py, p=0.01, 48hH2
|| Pure Zealite L 1 S5TC Ow-L, MeOH, unp, 4h N2/H20
t Pure Zealite L 2 S5TC Ou-L, MelH, unp, 4h NZ2/H20 -
<] _ LIJ
<4 > 4 = HXe Record: 7 from: 2 State: Edit
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All actions that you can perform with the Data Sets table and contained information are
available in the local and main menu. To open the local menu, right-click on the Data Sets panel.

Data Block panel

Data Block panel represents all information about the measured data (Observant table)
related to the current record in Data Sets table (displayed in Data Sets panel).

Local
- Tool Bar

— Data Blocks

D IFiIeName IT_I,Ipe ILaml:u:laINumEhanneIsIEycleIDuratiu:un Al = * B

L 23 Examplez-620  Sample B20 18 —
24 EwxampleZ-562  Reference REZ 18 \_ﬁ Preview
. All Files

- F; B
ki ﬂJx
Record: 1 from: 2 State: Browse ——&

Navigator

Status Bar

Each record of the table describes particular measurement and contains such experimental
parameters as Sample Type, Wave Length Lambda, Number of Analyzer Channels, etc. Several
records from the Observant table are related to one record in the Data Sets table (relationship
"many-to-one"). This relationship reflects the experimental configuration when measurements of
the same sample are being performed under the same external conditions serially. In this case,
certain number of particular measurements should be collected into one global group
corresponding to the investigated object.

—Insert
+—Delete
—Edit
—Post
—Cancel
—Refresh

AxXD/ 1+

You can manipulate records of the Observant table using Database
Navigator which is placed on the right of the table. Use Insert/Delete
buttons to insert empty record or to delete current record correspondently.

Once you press Edit button you can edit the current record. Press
Post button to save record changes or Cancel to return previous state.
Press Refresh button to refresh data in the table.

Record: 1 from: 2 State: Browse |

There is a Status Bar under the table, which displays the
number of the current record, all records number and the current
state (mode) of the table.
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. Data Blocks toolbar provides quick access to frequently used operations.
E> You can import data from the file (this operation is available in Edit mode),
Preview export data to ASCII file, perform a preview of the measured data and view all
Data Blocks. To find out about the functionality of any button, point the mouse
over it and get a Help.

All Files

All actions that you can perform with the Observant table and contained information are
available in the local and main menu. To open the local menu, right-click on the Data Blocks
panel.

Preview window

Preview window is used to display measured data stored in the current file of the Data
Blocks panel in two-dimensional space.

=~ Preview Pure Zeolite L 2: Example2-620 10| x|

Sample

Phaze Shit

10 20 30 40 50 60 70 &0 20 100 110 120 130 140 150 160 170 150
Freguency

HI-'llll-lHl Cloze

You can get Preview Windows from the local menu or by clicking Preview button on the
Data Blocks toolbar. The name of the considered file and the name of the Data Set as well as
type of stored data are displayed in the title of this window.

On the Chart you can:

e move the curve by keeping the right mouse button down and moving the mouse pointer;

e zoom in/out the image by keeping the left mouse button down and moving the mouse
pointer diagonally across the necessary area from the left top corner to the right bottom
corner;

¢ restore the whole view of the image by keeping the left mouse button down and moving
the mouse pointer diagonally up and on the left;

e change the scale of the Y axis (linear or logarithmic) by double-clicking on the chart area
and choosing appropriate box in the Options dialog.

. . Customize Chart..,
You can right-click on the chart to open the local menu, where

besides changing the scale you can customize the chart (colors, axis,
titles, labels), export the data to ASCII file, copy image to the clipboard
or save it to the BMP file.

Preview Options. ..

Expart ko ASCIT File
Copy to Clipboard
Save ko BMP File

Use Navigator on the bottom of the Preview Window
to move through the files of the current Data Set. Close Hl *l| l*| Hl
button closes this window.
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Parameters panel
All parameters of the current Data are collected in the Parameters panel.

— Parameters
M arne |‘»-"alue =
l High frequencies 10, 20, 40, 60, 80, 130, 160
|| Audio frequency 513
|_|Sideband HIGH
| Wavelengths 430, 540
| Puaintz per cycle a0
|| Power of pumplazer A00
|| W avelength of pumplaze 488
| Power of dyelazer 1] -
ol | e

In the parameter table you can see a value of any parameter of the current Data Set
Application Windows

Operators window

This window is used to work with Operators table. It displays all information about a
person or organization that orders measurements. The window appears when you add new
Operator at Data Import Wizard or when you edit the current Data Set (“Add new Guest” item
from the local menu on the Data Set panel or green arrow button).

il x|

s b =N e AlEI AT Navigator
& Toolbar
1D | 1
Operatar ISSTE

Organization IESI_l

addiezz |[epartment of Systems Analysis, ;I
Belaruzian State University.
4, F.Scayna ave.,

Minzk 220080, Belarus. LI

Tel |3?5 17 2789665
Fax |3?5 17 2789345

Record: 1 fron: 2 State: Browse Inzert Cloze Status Bar

Window Toolbar, Navigator and Status Bar is very similar to those which where described
previously. Also most actions that you can perform in this window are duplicated in the local
menu. Also you can run this window from the main menu Tables | Operators Ctrl+G.

Samples window

This window is used to work with Samples table. Samples table contain all information
about samples which were used in measurements. The window appears when you add a new
Sample at Data Import Wizard or when you edit the current Data Set (“Add new Sample” item
from the local menu on the Data Set panel or green arrow button).
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[~ samples ol
Hoae o m =N e AT
Navigator
B
|

D |Sample = & Toolbar
1 Py, p=0.01, 43hN2

2 0L, MeOH, unp, $h N2/H20 -
|| b

Record: 2 from: 3 State: Browse Inzert Cloze

..L|TI

Status Bar

Window Toolbar, Navigator and Status Bar is the same as in Operator window and very
similar to those which where described previously. Also most actions that you can perform in
this window are duplicated in the local menu. Also you can run this window from the main menu
Tables | Operators Ctrl+M.

Data Blocks window

This window is used to work with Observant table. It displays all
information about a person or organization that orders measurements. The window = 5
appears when you press “All Files” button on the Data Blocks panel Toolbar, | =~ Fre¥ie®
Using this window you can select and edit any record of the file table. Also you |  All Files
can perform all the standard operation that you can normally do with the table in
the application.

=lolx|
4 - h—H+—§5F;?<G %‘Lg‘Lﬁ? Navigator

D |—21 & Toolbar

File Name |Example-520

Tupe ISampIe

D ataBlock 1D |1 3 Parameters:
Cucle I Larnbda G20
Murnber Chanels I 18 Diuration I

Recard: 4 from: 16 State: Browse Select Cloze

Status Bar

Window Toolbar, Navigator and Status Bar is very similar to those which where described
previously. Also most actions that you can perform in this window are duplicated in the local
menu. Also you can run this window from the main menu Tables | Operators Ctrl+O.

All other windows are described below where the corresponding actions are examined:
e Preview Phase Shift dependence — Preview window;
e Filter — Filter (Data Set, Data Blocks, Operators, Samples) window;

Data Import

To import TRFD data and to create a new Data Set start choose File | “Import Data
Wizard...” from the main menu and follow the instructions of the Data Set Wizard. Press Next
or Back buttons to move through the Wizard’s pages.

1. Click Next to begin creating your new Data Set.
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2. In the appeared window specify the name of the Data Set, name of the Operator, title of
the Sample and the date of the measurements. To add a new Guest press green arrow
button. New Sample information can be entered in the same way. Click Next to go to

the next window.

Data Set Wizard x|

Type infarmation zpecitying the Data Set;

Mame IF'_I,Iru:-nin-Ze-:ulite L

Operatar ISSTI: j T
Sample [Py, p-0.01, 48hN2 k=

Date |12.ua.na

<< Back | I ez E xit

3. In the File Selection dialog select one after another the files and drag them to
appropriate tabs on the right side of the Wizard. Use the File Tree to find Data folder
and “Import as:” combo box to change the encoding of the data files. When you finish

click Next.

Data Set Wizard |

Select filez with data:
D50 atahGlobal

Ewamples-520.
ExampleZ-DES bat
Example-bE2. txt
E wample-620.txt
Example-DES. tut

[= D
[= Data

[ d: [public]

—

Feference | Samplel Setup I

i

Import az:

<< Back |

I et =

4. Before you click Finish you can add experimental parameters and write additional

description.
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Data Set Wizard |

Set valuesz of parameterz that characterize vour data set;

Dezcrption:
— — Experimental parameters
Thiz tirme M ax prepared samples ;I E E
juzt if oLkztanding wayl M arme Walue
Pyronin-Zenlite L after 43 hour l
hitrogen purification
plPyromin)=0.01|
o |laicd i
ccBack || Finish Eat |

Use the “Send Data Set for analysis” button on the menu bar to send the newly-created
Data Set to TRFD Data Processor. Main Application will start up and an Experiment
configuration wizard will appear. Press Ok button to load the data from the Database.

Data Management

Searching

You can search through any Database table by any field.
1. Select the field you want to search through.

2. Press the Quick Search button on the main Tool Bar.
3. Type few characters in the appeared Search box.

Analyziz | Parameters I

D |Mame |Date |MDE &/ =]
| 18 Experiment 1 14.10.2003 TRFDF
| 20 Custom Model 11.07.2003 TRFDF
| 21 Espetiment 2 02.10.2003 TRFDF
|| 22 Experiment 01_14 14102003 TRFDF
M 23 Global Analysis 1 2010.2003 TRFDF

24 Global Analysis 2 2010.2003 TRFDF o
| LlJ
|Glod o

The cursor will move to the first record, which contains the characters you have entered.
You can open Search box using main menu “Find | Quick Search Ctrl+S”.

Sorting

To get similar records in the table together or to speed up your search you can sort Data in
the current table. Ascending and Descending Sort is available through the Sort main menu item
to any Database table.

1. Select the field in the table.

2. Press Sort button on the main Tool Bar. ELE‘L i

You can sort any table by any field. by

Ascending and Descending Sort operations are available in the local Ascending Sort
menu as well.
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You can also sort the Data Sets table by | [ F2amsters
any Experimental parameter.
1. Choose the appropriate parameter on
the Parameter panel.
2. Open the local menu.
3. Click the Sort type.
Note, that those Data Sets which do not

Yalue -

Refresh

Errar of Find Record 4 Descending

High fre Sort by Parameter ¢ . 130, 160

contain se;lected parameter will be removed - Operatc Add To Pick List _’lll
from the list. 4] |
Filtering

By using the Filter you can reduce the number of displayed records of the table.
There are two options in the Filter menu

e Filter...

e Removing all filters

Data Preview and Data Report

Data Preview

It is described already how to preview measured data stored in the current file of the Data
Blocks panel in two-dimensional space (see Data Blocks panel chapter). To display the Graph
press Preview button on the Data Blocks toolbar.

Note, if you want to see Phase Shift Dependence of the current Data Set you must use the
Preview button on the main Toolbar or “Tools | Preview Graphs Ctrl+P” from the main menu.

=~ Preview Pure Zeolite L 2 =10 x|

Phaze Zhiftz Dependence

Phaze Shit

200 400 B0 200 1 000
Freguency

Cloze

The name of the current Data Set is displayed in the title of this window. You can perform
all the same actions with this Chart as with the measured data Chart. (put the link)

Reports

You can create a report about certain Data Sets for further printing. The report includes full
information about Data Sets:

e Data Set Name, ID, Operator, Date, Sample information.
e Experimental parameters.
e Related Data Blocks.

To create your report:
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Choose “Reports | Data Sets Report...”" item from the application menu.
In the appeared Report Option dialog using Filter and Range of date options pick out
wanted for report Data Sets.

3. In the Report Options dialog click Page Setup tab and change Page parameters if it’s

necessary.

4. Press OK and see the Print Preview window of the newly-created report.

You can start creating your report through the local menu “Generate report...” on the Data
Set panel.

N —

Report Options dialog
There are two tabs in Report Options dialog.

Report Options ﬂ

On the Filter parameters tab you can Fier parameters | Pags Setup |

pick out those records that you want to

include into the report. Hange of date:
Use “Range of date” option to select Fom:  [12032002 BI| Io [t
Data Sets by date. You can enter the date Wl Ortabpe, zooz | LI

from the keyboard or choose it from the Fiter | MH BT ©p YT Mt ©6& Bc

calendar b2 3 4 35
. & 7 & 9 10 11 12

Use Filter to add conditions to = |13 14 15 16 17 18 14
constrain number of Data Sets in the report. Bl 2: 2z 23 24 25 26
27 28 29 [30 3t

Report Options

Filter parameters ~ Page Setup |

On the Page Setup tab you can change

st |21|:| Left Margin |19 margins values and page format for further
Wdidth |29? Right Margin |10 correct printing.

You can perform the same actions in
the Page Setup window that is available
from the main menu Reports | Page Setup...

Top Margin |10

1111

Battarn Margin |10

k. Cancel | Help |

Print Preview window
You see this window before you send your newly-created report to print.

RETE
BE® K« 1 |58 HE| o]
v B
Data Sets l@
Name: DS01_14 Description:
ID: 38 Operator:  55TC

Date: 14.10.2003 Sample: Py, p=0.01, 48hN2
Experime ntal parameters:
hame Walug
ALdio freguency 44
High frequencies 10,20, B0, 150, 160
ALcio frequency 913
Sicleband HIGH
Wavelengths 562, 620
Points per cycle 100
Power of pumplaser 4000
Wavelength of pumplaser 514
Powver of dyelaser 350
Wawelength of dyelaser 570
Error of wil of dyelaser a

Power on sample 0
Reference
Samples Ox-L, p=0102, unpuffered, MeOH, 10min Trockenschr.
Operator
Date 2801 .02
Data Blocks:
(o] Filz Name Type Lambicta MumChannels Cycle
13 290102-620 Sample 620 3
14 290102-562 Reference 562 5

L4l L
|Page 1 0f 4 4
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Zoom Zoomto Previous Last Print Load
tolﬁt widlth page page | Replort
| .
BEE K 1 [EE | HE]| oo
| | | |
100%  First  Next Printer Save
page page setup Report

Print Preview toolbar on the top
of the window lets you navigate
through the print copy of the document,
save and load reports; provides access
to printer setup and let you print the
current report.

Database Tables Management

In this chapter you can find out how to
e C(Create new sets of tables.
e Link tables.
e Import database.
e Export database.
These features are available from the main menu File.

Creating new set of tables

You can create a new set of tables (empty Database) and link with it at run time. It gives
the benefit to keep Data in different folders and different computers within local network.

MNew Database

Path:

x|

IE:HPngram Files"SSTCATRFD Fitting Softwareh[ atab ase
Aliaz:
IN e Alias

{* [Gererate new Databaze Tables

i~ Create new dlias only [pointed to the existing tables]

QK[ | Cancel |

To create a new set of tables:

1. Choose “File | New Tables...” from the main menu.
2. Select the directory where you want to store the Data. Use Browse button to find the

proper folder.
3. Enter a new Database Alias name.
4. Check the radio button if necessary.
5. Press OK.

If the “Generate new Database Tables” radio button is checked, a new empty database will
be created in the specified path. The Alias that is points out to the Database will be created as
well. If you have the database tables already (for example, the database tables were copied to
another folder), you can create just Alias that will point out to these tables. To do this check

“Create new Alias only” radio button.

An Alias is a name and a set of parameters that describe a Database resource. BDE
applications use aliases to connect with databases. Alias is a special Database object that points

out to the particular tables.

If you want to use remote access (within local network) to the Database you must set the
Network Directory (“Tools | Options...” from the main menu).

Link tables

You can switch between Databases at run time:
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1. Choose “File | Link Tables...” from the main menu.
2. Select wanted Database Alias and click “Link”
x|
— Databazes [Aliazesz): — Tables
Tupe |F'ath |; M armne |Date |Size |;
3 CurentTRFD MDE STAMDARD C:‘Program Files\SS  |||[DataSets 31102003 B144
ECDEMOS STAWDARD | C:\Program FileshCe__ || || Observations | 31.10.2003 | 184352
|ELocal IMTREASE Cperators 02003 0 B144
DrefaultDiD STANDARD | C:\Program FileshCe Parameters | 31.10.2003 | 204507
TRFDFSkMeazurements0 atabaze| STANDARD | C:\Program FileshSt PM ames 31102003 4096
TRFDFSAnalyzizD atabaze STAMDARD |C:\Program FileshS8 || || Samples 3102003 4096
KN _>|_I [
Lin Cancel

Link Tables window consists of two panels:
[ ]

databases at the local machine.

Import/Export Database

Databases (Aliases) panel displays alias names, type and the path of all registered

Tables panel shows names, dates and sizes of the tables in the database.

Use “Import...” main menu item to import Data Sets with all supplemental information
(Operator, Sample, external parameters and etc.) to the current Database from another Database.
Use “Export...” menu item to export Data Sets from the current Database to another Database.

Export/Import window

Export/Import window consists of four panels. Two upper panels contain the list of
Database Aliases. Each of two panels on the bottom contains table of the Data Sets that

corresponds to the chosen Alias.

_iofx]
— Source — Destination
M arne IDE Tupe IF"a[:I Marme IDB Tupe IF'atH;
|_|CurrentTRFD_MDE STaMDaRD Y L CurmentTRFD_MDE STaMDARD C:AF
|_|BCOEMOS STaMDaRD oA |_|ECOEMOS STaMDARD CAF
_||BLocal INTREASE —ll_]'BLocal IMTREASE
|| DefaultDD STAMDARD L2\ || DefaultDD STAMDARD C:AF
t TRFDFSMeasurementsD atabase STANDARD CA\ o ||| TRFDFSMeasuementsData STANDARD C:\Far
— Source Data Set — Desztination Data Setz
I |Name |Date |DperatDrID|SampIeID|;|
l 9 0501_14 14102003 1 1
|| 10 D302_14 14.10.2003 1 1 J
|| 11 DS03_14 14.10.2003 1 1
|| 12/ DS04_14 14.10.2003 1 1
|
Stark N Stap | Cloze |

Chosen Alias is marked with the black pointer on the left of the record. Using Ctrl button
you can choose few Data Sets together.
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Two left panels are related to the Source of Data, other two panels on the right correspond
to the Destination of the Data.

Import

The records in the Destination Aliases table have light grey color and the pointer is on the
CurrentTRFD_MDB Alias. To perform Data Import operation:
1. From the Source Alias table choose Alias of the Database that contains Data Sets you
want to import.
2. In the Source Data Sets table select wanted Data Sets (use Ctrl button to select few
records).
3. Press button “Start”.

Export

Now, the records in the Source Aliases table have light grey color and the pointer is on the
CurrentTRFD_MDB Alias. To perform Data Export operation:
1. From the Destination Alias table choose Alias of the Database that contains Data Sets
you want to export.
2. In the Destination Data Sets table select wanted Data Sets (use Ctrl button to select few
records).
3. Press button “Start”.

Messages

. x
Note, Source and Destination m x|

Databases must be different; otherwise & Source and Destination Databases must be different.

you’ll get Warning message.

x

Record with the name ‘Mew' already exists in the Destination database.
append this record?

Mo | Cancel | o bo Al | Yes ko Elll

You can get Confirm message if Source and Destination Databases have the same Data
Sets, for example, when Source and Destination Databases Aliases correspond to the same
Database.

Database Tables Tools
Options

Use this Options dialog box to set internal variables of the Borland Database Engine. The
window has two directory paths.
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options x|

Metwork Directon:

IE:'\ Browze |

Ilze Metwaork Directory ko specify the directory that containg the BDE nebwork
control file, PDO=USES . MET. This file governs the sharing of Paradox tables Cancel |
on network, dives. All applications that share Paradox tablez on a network

directary must specify the zame value for this property. and must have read,
wirite, and create rightz for the direchany.

Private Directon:

CAPROGRA™TMSSTCATRFDFI™1AEIN Browse |

I1z& Private Directary o zet the directany it which to stare termparary table
procezzing files for all databaze connections.

For applications that run directly fram a networked file server, the application
ghiould et Privatelir to a uzer's local drive to improve performance and fo
prevent temporary files from being created on the server where they might
conflict with temporany files created by other instances of the application.

The instruction (how to use the Options dialog box) are written straight in the window
above each Directory path.

Select Table Window

This window appears when you choose one of these operations:
e Pack Tables.

e Empty Tables.

e Check Tables.

e Repair Tables.
x
— Databazes [Bliazes): — Tables:

M arne IT_I,Ipe IF"at o Date ISize I =
L CurrentTRFD_MDE STANDARD| C:AP D ata! 01.11.2003 0 E144
|_|BCOEMOS STAMNDARD| C:AP Obzervations  01.11.2003 | 18432
| |BLocal INTRBASE Operators 01.11.2003 1 6144
|| DefaultDD STAMDARD CAP Parameters  01.11.2003 | 20480
|| TRFDFSMeasurementsD atabase STANDARD CAP PHames 01.11.2003 0 4096
| TRFDFSARalyzizD atabaze STANDARD CAP = || || Samples 01.11.2003 | 4096
KX _*I_I [

ok

Left panel of the window contains a table of Database Aliases. Right panel displays tables
that correspond to the chosen Alias.

To perform any table operations in the Tools main menu:

1. Choose an operation.

2. Choose Database that contain necessary table.

3. Select wanted table.

4. Press OK.

Tables Packing

There are two pack operations available:
e Pack Tables.
e Pack all Tables.
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You can select and pack particular table or pack all tables together. Packing tables helps to
save disk space that Database takes for the tables.

Tables Emptying
There are two ways to get rid of the records stored in the Database tables:
e Empty Tables.
e Empty all Tables.

You can select and empty particular table or empty all tables. After this operation you
loose all record in the selected tables.

Tables Checking

There are two check operations available:
e Check Tables.
e Check all Tables.
You can check for errors either one particular table or all tables. When the tables are
checked you get a result message. If any table has an error you should repair that table using
“Tools | Repair Table” item from the main menu.

Tables Repairing

If after checking any table of the Database you get a message about an error you can repair
it using Repair Table operation. Also you can use “Tools | Check and Repair Tables” operation
that checks all the tables of the current Database and repairs any error.
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TRFD Shared Tools
Filter

Filter is a very convenient tool that can be used in work with Database tables. It let you
constrain the number of viewed records of the current table. Filter tool can be used both in TRFD
Analysis Database and TRFD Measurements Database applications. Use Filter when you

e Create Reports.
¢ View Examining Data in the Database tables.

When you create a report you will want to include not the whole Data Table but only those
records that you need. Use Filter to choose the proper records (e.g. Analyzed Experiments in
TRFD AD or Data Sets in TRFD MD)

When you examine the information in the tables of the Database it would be probably a
good idea to view just those records which could be marked out by some criterion. Use the Filter
tool to constrain records in the current table.

Filter dialog box

You can get Filter tool in several ways:

From the Database application menu “Find | Filter... Ctrl+F.
Using Filter button on the application Toolbar.

From the local menu “Find Record | Filter...”.

Using Filter button on the Report Options dialog.

e 2| |

—Condition|z]

Analizizllate > 010 00

v Casze zenziive [~ *whole word only Delete

—Cntena definitiary

I.-’-'-.nalysisDate 0102003 Add Feplace
Add Feplace
& And  Field name: Criteria; W alle: P
L = =l
Apply Filker | Bemove Filker | Cloze Help

Use this dialog box to create a filter for the current table. If the filter is applied, only those
table records that correspond to the filter criteria will be displayed.
Filter window consists of two sections and control buttons.

Condition(s) panel
Condition(s) panel displays the filter conditions.

Condition(z}

AnalyzisDate » 10.10.2003" And
Marme <» 'Experment 1'

[v Caze zensitive [~ wWhole word orly Delete |

Each condition line in the list represents one particular condition. “Case sensitive” and
“Whole word only” check boxes are used to define the search options in the string fields. Tick
“Case sensitive” check box to let your filter differ lower case and upper case characters.
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Lines can be combined in a complex expression by the logical operations “And” and “Or”.
Use “Criteria definition” panel controls to edit selected line. You can delete any line using
Delete button.

Criteria definition panel
Use the controls of "Criteria definition" panel to create a complex filter expression.

—Critenia definitiar

I Add Replace

Add Feplace

f* And  Field name: Criteria: Walue:
C 0 fanapsisDate >| > x| [10.10.2003

This panel consists of two sections. The top section allows you;
e To edit any condition line from the condition list (upper Replace button).
e To add a new condition just by typing (upper Add button).
The bottom section allows:
e To add a new condition using “Fields name” and “Criteria” combo boxes, “And” and “Or”
logical operations and “Value” edit line (lower Add button).
e To replace selected condition with the created one (lower Replace button).
To create a new condition:
1. Choose the field of the filtered table from the “Field name” combo box.
2. Choose an appropriate criterion from the “Criteria” combo box
3. Enter the value in the “Value” edit line.
4. Use “And” and “Or” radio buttons for changing the logical operation that is used for
complex condition.

Condition example

Filter contains a string that describes the filter condition. For example, the following filter
condition displays only those records that have State field 'CA' or 'MA":

State = 'CA' or State = 'MA'

If the field name contains spaces, you must enclose the field name in brackets:

[Home State] = 'CA' or [Home State] = 'MA’

Note that the Date/Time format and the Decimal separator that are used in the Date/Time
and Numeric values depend on your current Regional Settings:
ObservDate >="10.10.2003' when some systems might have '01/01/98'

Also when you make changes in the selected condition or create a new condition don’t
forget to press Add or Replace button to finish the operation.
Applying the Filter

Use top section of the “Criteria definition” panel to write Filter conditions.
If you are not sure how to spell the names of the table fields correctly and how to write
filter expressions use the bottom section of the “Criteria definition” panel and its controls.

Apply Filter Bemowve Filker Cloze Help

Once you have completed filter conditions, you can:
e Apply the filter using Apply Filter button.
e Remove current Filter by pressing Remove Filter button.
e Cancel Filter operation by pressing Close and closing the window.
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You can remove all filters in two ways:
¢ From the Database application menu “Find | Remove All Filter”.
e From the local menu “Find Record | Remove All Filter”.
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Appendix
Global Analysis

The software package TRFD Fitting Software performs the analysis of single measured
modulation phase shifts, noted as a trace, and a Global Analysis of a group of such traces.
During Global Analysis, a number of experimental data traces measured under—different
conditions, e.g. temperature, concentration/loading, excitation/detection wavelength, is combined
in frame of a procedure of simultaneous fitting. Certain physical parameters related to the
combined data traces can be linked, what makes these parameters equal for all data traces in the
set. Each parameter can be fixed and predefined by a user. For each parameter the range of
admissible values can be established by inputting the minimum and maximum constraints.

Fitting Procedure

The Nonlinear Least-Squares (NLS) method [ ] is used in the program to compare
measured trace and calculated data. The Marquard-Levenberg algorithm [ ] is used as a standard
minimization algorithm for NLS.

Data Analysis Models
Fit quality criteria

Tips and Frequently Asked Questions

1. 3D Graphics tab in the TRFD Main Application does not view Graphs correctly e.g. the
window stays just black and displays just nothing. How can I see the graphs?

The problem with graphic visualization is caused by the Video Card. O view the 3D graphs
in the TRFD Fitting Software we used OpenGL. If the Video Card is old and so have weak
parameters you might have such problems. Try to minimize either the current Experiment or the
whole Fitting Software application and then click on the graphs randomly.

2. I installed one software package (Borland C++ Builder) on my computer and from that
time TRFD Fitting Software tells me that there is some error with the Database. Do I have
to reinstall TRFD Fitting Software?

The problem appears when after installing TRFD Fitting Software you install another
software that deals with Databases. During the installation of this software TRFD Aliases might
be deleted. You can fix this problem either in BDE Administrator “C:\Program Files \ Common
Files \ Borland Shared \ BDE \ BDEADMIN.EXE” or in the TRFD Measurement Database
application “File | New Tables...”.

Glossary

Data Set
Filter

Index

Filter
Sort
Search
Import
Export
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Sources

J.N. Demas (1983) Excited State Lifetime Measurements Academic Press, New York.
A. Grinvald, I. Steinberg, Anal. Biochem., 59 (1979) 583.

To be completed:
Introduction
Configuration and t-view windows
Glossary, Index if necessary
Appendix and literature if necessary
Database structure
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