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2. Introduction

Data visualization and nontrivial graphical diagnostic checks are very efficient and useful tools
of interactive data analysis, therefore we stress their use within the program. We implemented methods
which are known to provide substantial amount of objective information. These methods are
recommended by international standards ISO 9000, 14000, QS9000, VDA and other standards and
quality control manuals (TQM, for example). The methods were carefully selected to help the user to
analyze data effectively. With their help, the user should be able to discover both useful information
contained in data and possible problems and challenges posed by data.

This manual serves as a basic description of the software. It shows how to install and execute
the program, edit data and parameters, etc. The manual does not describe mathematical and statistical
methods in any detail. It is not intended as a textbook of data analysis methodology. An interested
reader is referred to the book M. Meloun, J. Militky: Chemometrics for Analytical Chemistry, vol.
1&2, Ellis Horwood 1992, also available from TriloByte Statistical Software. The book contains
description of methods implemented in the software as well as the detailed instructions for their
application and interpretation, accompanied by practical examples.






3. Installing the program

Congratulations for your purchase of QC.Expert, a statistical quality control system! The
QC.Expert can be installed on a PC with the following minimal configuration: 486 or higher, 512 MB
RAM, 50 MB hard disk space, running under operating system MS Windows 2000, XP, Vista. The
QC.Expert is available on a CD-ROM. When installing the software, please follow the instructions
below.

Installation steps:

1. When installing from 3.5” disks, make sure that the disks are write protected (both notch windows
should be open). Then the data on the disk cannot be accidentally overwritten, damaged or erased.

2. When installing from a CD-ROM, insert the CD-ROM into your CD-ROM drive. In case that an
installation window (see the picture below) does not appear automatically on the screen, execute
the program SETUP.EXE manually. When installing from 3.5” disks, run the program
SETUP.EXE and follow the instructions on the screen. Unlike the CD-ROM, the 3.5” disks
contain neither documentation files nor Acrobat Reader. The following instructions are relevant for
CD-ROM installation only.

TriloByte Statistical Software - Installation CD

Welcome to QC Expert 3.0 installation menu
Choose product to install

CIC-Expert - statistical data analkysis

. |H
© OCEXPERT Server @ QCEXPERT Client -CrlldBVte
ﬁlﬂtd
& User manual

—==N STATISTICAL
7> SOFTWARE

)

QCE Intranet Serser
[ ] [ACE 15 s [CE 15 Yiew

& User manual

QCE DataCentar
4] 4]
4]
o @ wewtilobyte cz ®  Eiiingtaiation

(O8]

Choose Install QCExpert Server and follow the instructions on the screen.

4. If you have not installed Acrobat Reader yet, choose Install Acrobat Reader. This program will
enable you to read documentation saved in the PDF extension files on your installation CD-ROM
in the \DOC directory. You can read the documentation upon selecting “CD-ROM documentation”
in the main installation window. The documentation files can be printed.

Installation program creates a program group from which you can run the QC.Expert.

6. When running QC.Expert for the first time after installation, input the serial number printed on
your disk. Open the demonstration examples data file Ex q3e.vts. Data from this file are used in
examples throughout the electronic documentation.

e
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The electronic PDF documentation file (saved in \DOC directory on the installation CD-ROM)
(TriloByte reserves the right to modify or update the documentation files):

e QC.Expert Manual (manual.pdf) Electronic version of this manual.

TriloByte would like to thank you for using the QC.Expert.

4. Basic description of the QC.Expert system

The QC.Expert program is intended for advanced users in quality control departments as well
as for users of various other backgrounds, who need to analyze data and processes. The program
follows general recommendations for correct application of statistical methods. Application of modern
statistical techniques (robust estimation, power transformations, dynamical graphics) improves result
interpretation and increases quality control efficiency. It is assumed that the QC.Expert user is familiar
with basic principles of statistics and control charts construction to the extent covered e.g. by the
recommended textbook or by the basic course offered by TriloByte.

4.1. Elementary commands

The QC.Expert runs under MS Windows 2000, XP, Vista.. The program is run interactively,
using menus, toolbars and dialog panels.

4.1.1. Menu

Menu bar is a basic tool for running the QC.Expert. It appears at the top of the application
window. Available menu items change, depending on the currently active window. Next, we will
describe all menu items for the Data, Protocol, Graphs and Interactive graph windows.

Menu for the Data window:
| File | Edit | Format |QC.Expert] Window | Help |

4.1.1.1. File

e Open—opens an XLS (Excel), TXT (text) or VTS (QC.Expert) file.

e Save — saves a spreadsheet in the XLS or VTS format. When the TXT format is selected only the
active sheet is saved.

e New — Deletes any data currently present in the Data window.

e Serial Port - Activates the module PCom for on-line data communication through the serial
interface (COM1-COM4) using RS232 protocol. This function is designed for real time data
acquisition from electronic devices with RS232 numeric data output. The data can be stored in
active sheet and used to draw on-line control charts. The communication module PCom is
described in a separate chapter.

e ODBC Data Source - This is an optional way to read data into the QC.Expert sheet using an
existing ODBC (Open DataBase Connectivity) driver with an SQL query. This option is very
convenient when data analysis is to be carried out on a part of a larger existing database. The basic
ODBC drivers are part of the Windows system and must be installed on your computer, for details
on installing ODBC please refer to your MS Windows manual or help. Submenu items: Connect
Data Source: Defines and opens a new data source or opens an existing source (see figure below),
Disconnect Data Source: Closes the opened ODBC data source leaving last content of the sheet in
QC.Expert unchanged, Define New Query: (This item is not active unless an ODBC connection is
open) Edit the current SQL query of the active ODBC connection, which allows the data in sheet to
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be altered any time; before editting the SQL query you are prompted to confirm whether or not to
delete all current data before performing new query (this is recomended) , Update (Alt-Ctrl-A):
(This item is not active unless an ODBC connection is open) Perform the last SQL query. This is
useful when we expect new data rows have been added in the database.

Select Data Source H

File Data Source | Machine Diata Source |

Look jn: IDataSnulcEs j

', Blood Analpsis.dsn E MS Access 97 Database [not &
" dBASE Files [not sharable).dsn E Paradox Files [not sharable). dsr
" Erwiran, dsn E " Tent Files [not sharable]. dzn

. Excel Files [not sharable] dsn E Wisual FoxPro Database [not s
" FowPra Files [not sharable].dsn E isual ForPro Tables [hot shars
1 | i

DSH Name: IBIood Analysis Hew...

Select the file data zource that describes the driver that pou wish to connect to.
You can uze any file data source that refers to an ODBC diiver which is installed
on pour machine.

Stomno I Mapovéda |

e Settings — sets the header, protocol and graph formats (see Chap. 4.3.).
e Page setup — sets a page before printing a spreadsheet, see the following figure:

Page Header ? .
. [ _ 2w |
_I & Setup |
Back |
FPage Footer x ac
Page &P ;l
;I —Cente
i Margins [em] Tyl ™ Horizontally
Upper Left V| Guidelines I~ Wertically
|2 54 |2.54 ™ Black and‘white ~Prirt directio
Eottom Right ™ Calumn Header & Up-down
|2 M |2'54 I Fow Header "~ Left-Right

Page Header: enter a text you want to appear as a header on all printed output pages. &A is a shortcut
for a sheet name, &P is a shortcut for page number, &D prints date, &T prints time.
Page Footer: enter a text you want to appear at the bottom of all printed output pages. &A is a shortcut
for a sheet name, &P is a shortcut for page number, &D prints date, &T prints time.
Margins: page margins width in centimeters.
Options:
Guidelines: prints a table with horizontal and vertical lines
Black&White: any color is printed as black. When this selection is turned off, different colors
are mapped to different shades of gray on a B&W printer, which might cause that some
printout parts are more difficult to see.
Column Header: prints a table with column headings.
Row Header: prints a table with row names.
Center: table can be centered both horizontally and vertically. When both fields are checked, the table
is printed in the middle of a page.
Print direction: determines how to split a table before printing, when it does not fit a single.

e Print — prints the active sheet.
e FExit — exits the QC.Expert system.

4.1.1.2. Edit
e Cut —cuts a selected text into the clipboard
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e (Copy — copies a selected text into the clipboard

e Paste — pastes the clipboard to the insertion point (the clipboard may contain text or a picture in
WMEF, i.e. Windows Metafile format)

e Paste values — pastes data as values only, ignoring formulas

e Mark — marks selected cells in red. The cells can then be selectively included or excluded from a
computation, or they can be used to identify points on an interactive graph.

o  Mark query - Marks cells in Columns to be affected which fulfil the where conditions. Instead of
marking, cells can also be unmarked or deleted according to the selection in Action group.
Maximum of 3 conditions can be used. The conditions are evaluated one by one without any
priority of the OR and AND operators. The comparisons are made in Number, Text or Date
formats. (Note: in text format it holds "1000" < "20").

M ark/unmark /delete cells [ ]
Calumns to be affected: .
Action————
| -
i« Mark
¢ Unmark
tl LI " Delete
here £ Mumber
Ivl j |> j |3 O Text
 Date
& AND ¢ OR
i+ Mumber
Is j |> j IU = Text
" Date
¢ AND @ f0R
& Mumber
|k =l |< =l |4EI  Tent

" Date

(= Open | H save | XK Back | " Ok I

o Copy marked cells - Marked cells are copied column-wise to a new column in the same or a
different sheet.

Marked data from sheet “Sheet1”

Copy
To sheet I Sheetl j

& Tocolumn ¢ Beforecolumn ¢ After calumn

Ivl j
W 0K

If the marked cell are discontinuous, they will be copied by columns as shown below.

[

3C 333
4 444
5 555

F 666 > 2D m
76 [ 6 E f77]
8H 888 1 555
9 999 J 777
0

1000

e Unmark — cancels marking made previously in current the selection.

e Unmark all — cancels all marking in a sheet. When a sheet contains a lot of data, unmarking may
take some time and the program offers an accelerated deselection. The accelerated deselection
cancels some of text formats (font size and type, text color etc.).

e (Column names — specifies how to create column headings

e " row to header: uses first row of the table as column names. These names can be used later when
performing calculations.

e Header to 1" row: puts column names to the first row of a table (original table rows are shifted
down). This is useful when exporting the data to other programs.
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Standard headers: sets standard column names (alphabet characters).

Column Header

£+ 13t row to header
£~ Header ba 1gt rom

" Standard headers

Go to — jumps to a specified cell. Cell address is entered in the format [column character][row
number] with no space between the two parts, e.g. D100.

Find — looks for a character string in a selected part of the table. When no cells are selected, all
cells are searched. The Replace button switches to the replacement mode, see the next item.

Find E
Find *#hat: Find Mext I
Il Cloze |

Beplace... |

Search: IB-'" Rows vl ™ Match Case
. ™ Find Entire Cells Dnly
Look in: I Farmulaz A l

Replace- finds a specified string and replaces it by another string.

Find
Find What: Find Mext |
Il Cloze |

Replace with:
Beplace. .. I
Search: IBy Bows vl ™ Match Case Replace Al |

™ Find Entire Cells Qrily

Validation — a rule for keyboard data entry. It is entered for a selected block, using relative column
character and relative row number (i.e. with respect to the selected block). For instance, when the
entries in the second column are supposed to be at least twice as large as the corresponding entries
in the first column, we select the block and enter the rule: BI>=2*A1. Next, we enter text to appear
when the rule is violated to the Text field. Logical operators and, or are entered as binary functions.
For example, when we want to check whether a value is within 0 to 100 range, we define (for a
selected block) the rule and((al>0);(a1<100)). Warning: the rule is checked only when entering
data manually via keyboard. The data already present in the table are not checked!

Validation Rule

Rule: [B1>=241
C |
Text: |W’rong valug! Check the dimenzsion b ﬂl

4.1.1.3. Format

Font — type, size and color specification applied to selected cells.

Number — number/date/time format specification applied to selected cells.

Sheet — Append after the last sheet, Insert before the active sheet, Erase the active sheet, set the
active sheet as Read only.
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e Row — Height sets row height, Automatic height — row height is adjusted automatically, with
respect to the text size, Insert — inserts, Delete — deletes a row.

o Column - Width — sets column width, Automatic width — column width is chosen automatically,
with respect to the text length, Insert — inserts, Delete —deletes a column.

e Freeze/Unfreeze — sets a separator beyond which no cells are affected by scrolling. This is useful
e.g. for a header specification. The separator is removed by a repeated selection of the item.
Separator is always set according to the cursor’s position in the table.

e Time axis
Automatic -specifies a column to be used as a time variable. A column of specified length with
given start and endpoints is generated.

Manual — an alternative way how to enter a time variable. The time values are entered individually
into the table.

4.1.1.4. QC.Expert
All computations relate to the active sheet only. Detailed description of all modules

Basic data analysis — runs the Basic data analysis module

Acceptance sampling — runs the Acceptance sampling module

ANOVA — runs the ANOVA module

Correlation — runs the Correlation analysis module

Transformation — runs the Data transformation module

Simulation — runs the Simulation module (simulation, error propagation)
Response surface methodology — runs the RSM module

Shewhart control charts — runs the Shewhart control charts module

Extended — runs the Extended diagrams module (EWMA, CUSUM, Hotelling)
Pareto chart — runs the Pareto analysis module

Linear regression — runs the Linear regression module

Nonlinear regression — runs the Nonlinear regression module

Multivariate analysis — runs the Multivariate analysis module

Calibration — runs the Calibration module

Viewer — Opens a panel where *.QCE files can be selected for reading. The QCE files contain

control charts parameters saved previously by pressing the Save parameters button while creating a
chart, see figure below.

Control Chart File Yiewer [ %]
File: M are Infarmation

Planté. OCE Shewhart Control Charts -
Task name : Plant & SPC

Chart : =-bar and 5

Subgroup =ize @ 3

Ho transformation

Parameter for transformation 0

CL : 185.17387755102

TCL : 168.59441475088

LCL : 1k1.753340351161

rChatt Type— | |CL{wariability) : 1.97484807311218
- UCL{wariability) : 5.19041594413835
e ICL{variability) : 0. 0624658004456435
i CUSUM 1 point outside control linits @ Used

 Ewha 9 points= on the same =ide of central .
& points decrease or increase ;| Uszed -
= Haotelling Chart 4 | LIJ

A Font | ? Help |

e Sort—sorts a selected block by rows or columns. Key I, Key 2 etc. specify the indexes on which to
sort. Only the data within a selected block will be sorted. Warning: empty cells act as having the
smallest value, so that it is not recommended to sort data containing missing cells or columns of
unequal length.
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Sort
P ok ]
Ok
& Fows
" Columns ﬂl

key

IKe_l,l 1 'I ¢ fecending

k.ey Reference: " Descending

e

4.1.1.5. Window

Tools — switches the tools panel on/off.

Status line — switches the status line (appears at the bottom of the screen) on/off.
Cascade — cascade arrangement of all windows.

Tiles horizontal — horizontal arrangement of all windows.

Tiles vertical — vertical arrangement of all windows.

GRAPHS — shows the Graphs window.

PROTOCOL — shows the Protocol window.

DATA — shows the Data window.

4.1.1.6. Help

e (QCExpert — invokes help from QCExpert. HLP
o About application — shows the title window.

Menu for the Protocol window:
| File | Edit | Format | Window | Help |

4.1.1.7. File

e Save - saves the Protocol window contents in the XLS or VTS format. When the TXT format is
selected, only the active sheet is saved.

e New — deletes any data present in the Data window.

e Set — sets header and format for protocol and graphical output, see 4.3.

e Page — sets page appearance for protocol printing:

Title: enter a text you want to appear as a header on all printed output pages. &A is a shorthand for a
sheet name, &P is a shorthand for page number, &D prints date, &T prints time.
Footnote: enter a text you want to appear at the bottom of all printed output pages. &A 1is a shorthand
for a sheet name, &P is a shorthand for page number, &D prints date, &T prints time.
Margins: page margins width in centimeters.
Options:
Grid: prints a table with horizontal and vertical lines
Black&White: any color is printed as black. When this selection is turned off, different colors
are mapped to different shades of gray on a B&W printer, which might cause that some
printout parts are more difficult to see.
Column names: prints a table with column headings.
Row names: prints a table with row names.
Placement: table can be centered both horizontally and vertically. When both fields are checked, the
table is printed in the middle of a page.
Print direction: determines how to split a table before printing when it does not fit a single page.

e Print — prints the active sheet.
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Exit — exits the QC.Expert system.

4.1.1.8. Edit

Cut — cuts a selected text into the clipboard

Copy — copies a selected text into the clipboard

Paste — pastes the clipboard to the insertion point (the clipboard may contain text or a picture in
WMEF, i.e. Windows Metafile format)

Paste values — pastes data as values only, ignoring formulas

Find — looks for a character string in a selected part of the table. When no cells are selected, all
cells are searched. The Replace button switches to the replacement mode, see the next item.

Find E
Find wfhat: Find Next I
3939

I Cloze |

Search: IBP Fiows -l ™ Match Cass
) [ Find Entire Cells Orly
Look in: I Formulas - l

Replace- finds a specified string and replaces it by another string.

Find hat: Find Nest I
FeS04

I = Cloze |
Feplace \with:

|nis04 Replace... |

Search: IB-'V' Fowsz vl [~ Match Case Replace Al |

[~ Find Entire Cells Only

4.1.1.9. Format

Font — type, size and color specification applied to selected cells.

Number — number/date/time format specification applied to selected cells.

Sheet — Append after the last sheet, Insert before the active sheet, Erase the active sheet, set the
active sheet as Read only.

Row — Height sets row height, Automatic height — row height is adjusted automatically, with
respect to the text size, Insert — inserts, Delete — deletes a row.

Column - Width — sets column width, Automatic width — column width is chosen automatically,
with respect to the text length, Insert — inserts, Delete —deletes a column.

Separator — sets a separator beyond which no cells are affected by scrolling. This is useful e.g. for
a header specification. The separator is removed by a repeated selection of the item. Separator is
always set according to the cursor’s position in the table.

4.1.1.10. Window

Tools — switches the tools panel on/off.

Status line — switches the status line (located at the bottom of the screen) on/off.
Cascade — cascade arrangement of all windows.

Tiles horizontal — horizontal arrangement of all windows.

Tiles vertical — vertical arrangement of all windows.

GRAPHS — shows the Graphs window.

PROTOCOL — shows the Protocol window.
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DATA — shows the Data window.

4.1.1.11. Help

QOCExpert — invokes help from QCExpert. HLP
About application — shows the title window.

Menu for the Graphs window:

File | Graph | Window | Help |

4.1.1.12. File

Save graph — saves graphs in a selected format. You can choose either WMF or BMP formats in
the dialog window for saving files. Additional choices are:

Current graph: saves the current graph (red framed).

All graphs (current sheet): saves all graphs from the current graph sheet.

All sheets: saves all graph sheets currently in the Graph window. Each graph sheet is saved in a
separate file, whose name is derived from the sheet name. All sheets must have distinct names.
Print — prints all graphs present in the current sheet. Number of graphs per page and their layout
are selected in the following dialog window.

Graphs per page & Setup |
Portrait I3 j: ?
- Hel
Landsca I4 ;i ‘4p|
X Back |
Orientation
= Partrait {* |andzcape ‘ : :

Set — sets header, format for protocol and graphical output, see 4.3.
Exit — exits the QC.Expert system.

4.1.1.13. Graph

Copy — copies the currently active graph (red framed), or all graphs in a current graph sheet into
the clipboard. Graphical resolution is the same as the resolution of the original on the screen,
therefore Normal size is recommended. The clipboard copy of a graph from the Graphs window is
always a bitmap which cannot be modified. An editable copy can be obtained either by saving the
graph in the WMF format or by copying corresponding interactive graph to the clipboard.

Normal size — sets graph size to the default.

Fit to window — sets graph size so that all of them fit into the window.

Delete sheet — deletes the current graph sheet, permanently removing all graphs it contains.

Delete all — deletes all sheets currently present in the Graph window.

4.1.1.14. Window

Tools — switches the tool panel on/off.

Status line — switches the status line (located at the bottom of the screen) on/off.
Cascade — cascade arrangement of all windows.

Tiles horizontal — horizontal arrangement of all windows.

Tiles vertical — vertical arrangement of all windows.

GRAPHS — shows the Graphs window.

PROTOCOL- shows the Protocol window.

DATA — shows the Data window.
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4.1.1.15. Help

e  (OCExpert — invokes help from QCExpert. HLP
e About application — shows the title window.

Menu for the Interactive graphics window:

File |  Graph | Window | Help |

4.1.1.16. File

e Save —saves graph in WMF or BMP format.

e Print — prints graph. Graph size and page layout are set in the following dialog window:
Fit to page: graph uses whole page, preserving scale approximately.
Height: percentage of page height, used by the graph
Width: percentage of page width, used by the graph

Print

Fit to page | $ Setup

Height|s0 =] %

? Help |
width |50 5] %
x Back, |

Orientation |

i Partrait " Landzcape

e [Exit — exits the QC.Expert system.

4.1.1.17. Graph

e Copy as — copies a graph to the clipboard in BMP or WMF format.

e Zoom — when this selection is checked, a detail can be zoomed by dragging a mouse. When it is not

checked, points on the graph can be selected.

Normal size — restores automatic scaling after zooming a detail.

Horizontal lines — adds horizontal lines.

Vertical lines — adds vertical lines.

Grid — adds a grid of horizontal and vertical lines.

Select points (Graph->Table) — the points, selected in the graph are marked in the corresponding

table.

o Select points (Table->Graphs) — the points, selected in the table are marked in the corresponding
graph.

4.1.1.18. Window

Tools — switches the tools panel on/off.

Status line — switches the status line (located at the bottom of the screen) on/off.
Cascade — cascade arrangement of all windows.

Tiles horizontal — horizontal arrangement of all windows.

Tiles vertical — vertical arrangement of all windows.

GRAPHS — shows the Graphs window.

PROTOCOL- shows the Protocol window.

DATA — shows the Data window.

4.1.1.19. Help
QC.Expert system help.
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4.1.2. Toolbars

The toolbars appear at the top of the QC.Expert program window. They serve as a shorthand
for some of the menu commands. The toolbar appearance changes, depending on the currently active
window. This is analogous to the menu changes described earlier. To make the orientation easier, we
will describe all toolbars in the following paragraphs. Various menu items are described in detain in

4.1.1.

Toolbar for the Data window

cu el XpE s sz

=5 nve| =

Open file (inactive)
Save file

Print

Cut

Copy

Paste

Bold

Underline

Italic

Special font

Left alignment

Center

Right alignment
Center in selected cells
Mark data in selected cells

Unmark all
Title

Toolbar for the Protocol window

o e ¥Bm s 0 relEs

Unmark data in selected cells

Open a file (inactive)
Save a file

Print

Cut

Copy

Paste

Bold

Underline

Italic

Special font

Left alignment
Center

Right alignment
Center in selected cells
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Toolbar for the Graphs window

Helmes ni

Save graphs

Print graphs
Normal size

Fit to window
Delete active sheet
Delete all sheets

Toolbar for the /nteractive graphics window

Bah ¢ =5E s

Save graphs

Print graphs

Copy into clipboard

Restore normal size

Select points (Graph->Table)
Select points (Table->Graph)
Draw vertical lines

Draw horizontal lines

Draw grid/draw a finer grid

The toolbar located in the upper right corner of the program window is common for all windows,
it does not change when active windows are switched.

= B | 2 0

Switch to the Data window
Switch to the Protocol window
Switch to the Graphs window

Help
Exit

A more detailed explanation of listed items can be found in the paragraphs, describing the
corresponding menu commands.

4.1.3. Dialog panels

The dia