Cutting Line
Version 2.0    May 2003

Linear Layout Optimization Program
Reference Manual
Cherkassy 2003

Content
31.
Introduction


32.
Terms and Definitions


43.
Limitations of Trial Version


44.
Starting Using Cutting Line


65.
Adjustment of Calculation Options


65.1. Type of Material


65.2. Kerf Width


65.3. Minimal Length of the Marked Remnant


65.4. Units of Measurement


65.5. Level of Calculation


76.
Preparing Data for Calculation


87.
Material Register


98.
Calculation


99.
Viewing Layout


119.1. Marking of Remnants


119.2. Restoring Layouts of Current Work session


1110.
Clipboard




1.  Introduction
The program is intended for optimal cutting of linear preparaions into linear parts of different lengths. It can be used in wood-working, pulp and paper industry, metal cutting, clothing manufacturing, etc.
The program is based on unique high-speed algorithm that enables getting perfect layout with minimal waste.

Working on the algorithm of the program, we focused on waste amount minimization. The program interface was specially developed to be intuitive and comfortable in your everyday work.  
The program runs under Windows 9x/NT/2000/XP, requires 3 Мb hard disk.

No special system requirements are needed.
Using Cutting Line you may:

· determine arbitrary number of material preparations and parts for layout;

· set different level of calculation;

· specify 16 types of material;

· mark remnants;

· take stock of materials and remnants;

· calculate total parts' area, kerf length, remnants area, etc;

· save and open layouts; 
and more.
Author: Jury A. Shibaev
Ukraine, Cherkassy, tel. (+380 472) 420998

E-mail: george@cuttinghome.com
Homepage:  www.cuttinghome.com
2.  Terms and Definitions
Preparations, original material - material bricks which are necessary to cut off. 
Details, parts – the parts of the preparation.
Material – the name and color of the preparations or details material.

Project – aggregated in file information that includes information about preparations and details.

Layout – the result of program working.

Remnant – the part of cutted preparation that doesn't contain any details and marked by user.

Quantity of copies – the number of equal preparations with identical by size and location details.

Attention. 

1. While determining the sizes and kerf width you may set 0, 1 or 2 integers after decimal point. The program will use this parameter while returning results of calculation. 

Example.  Assume that all sizes of preparations and parts are integers, and kerf width is 4,5. While returning layout (diagrams, print, etc.) all the dimensions are represented with one integer after decimal point.

2. The program offers the same material (name and color) that has been used the last.
3.  Limitations of Trial Version
The possibilities of trial version are limited by following:

· not more than 3 rows in the table of preparations;

· not more than 10 rows in the table of details and not more than 10 types of material;

· you may use the program only 30 times.

To avoid all these limitations you are to register the program (to install full version on 1 computer).

To register program please refer to the author of the program or to his representatives.

4.  Starting Using Cutting Line
While starting Cutting Line the following window appears:
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The main form of the program consists of several sections. The menu bar and toolbar are located at the top of the window. Using the commands of menu you can change regimes of calculation.
You can see following buttons on the toolbar:

· 
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 - Run Calculation.
· [image: image3.png]


 - View Layout.  The form of result viewing appears.
· [image: image4.png]


 - View Preparations and Remnants.  The register of material appears.

· 
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 -  Open Project. The data in Preparations List and Parts List are replaced by new data that were saved before. 

· 
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 - Save Project As… Saves data from Material List and Parts List to file. Some calculation settings (for example, kerf width) are saved too.

· [image: image7.bmp] - Show total lengths of preparations and parts. Calculates and shows total sum of the lengths of preparations and parts by types of material. You can see the following form:
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· 
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 - Options.  Shows the form where you can change the options.

· [image: image10.bmp] - Print Material and Parts Lists.
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 or [image: image12.png]


 - Change the interface language (Russian/English).
· 
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 - Stop Calculation.  
· 
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 - Exit. 
Some of these buttons may be not active depending on the regime of  working. 

Below the buttons there are two sheets (tables) for preparations and parts (see below). Below the sheets you can see the indication panel that shows the dynamics of calculation progress.

At the bottom of the window there are two information panels. In the left panel there is information about current regime of working, in the right panel there is a current duration of calculation.

You can assort rows in the sheets using mouse click at the headlines of the tables ("Material", "Length", "Quantity").

You also can change sizes of the windows and tables. All these changes will be saved for the following using of the program.

5. Adjustment of Calculation Options
To change calculation options click [image: image15.png]


  button or select Options in the main menu. In the appeared Options Dialog Box you may specify:
· types of materials;

· kerf width;

· minimal length of marked remnant;

· units of measurement;

· calculation level.
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5.1. Type of Material
You can use 16 types (name and color) of material in the sheet that will be used by the program. You can define your own type of each material by typing the type to the row of the table.

5.2. Kerf Width
To specify this parameter, enter the width of the saw cut of the cutting machine in the Kerf Width box. This value affects the accuracy of the calculation result (layout).
5.3. Minimal Length of the Marked Remnant

Specifies the value of remnant that will be marked by user. If  the user tries to mark out the remnant of  less value then the marking will not be carried out.
5.4. Units of Measurement

You can specify any units of measurement you like (mm, inches, meters, etc.).

Units of measurement are displayed in layout reports, diagrams, etc.

5.5. Level of Calculation
 Calculation Level is a number of  elementary iteration cycles of calculation for one piece of material (time quantum). The less calculation level, the faster layout is calculated. But in this case the quality of layout may be worse.

The quality of layout is the amount of remnants of the material (in percent).

Cutting Line allows selection of one of three calculation levels:
1. Fast. The calculation is very fast, but the result sometimes is not very good. This level is recommended for evaluative calculations.

2. Normal. Select this level to achieve optimal ratio: speed of calculation to quality of the layout. 

3. Perfect. Select this calculation level to achieve high quality layout (but calculation takes noticeably more time in this mode).

Attention. The speed of calculation depends on the number of preparations and parts.  Thus, for example, you may set 1000 preparations of definite type, knowing certainly that only 1-2 preparations will be enough for such number of parts. The program will calculate for a long time, as since certain time quantum is assigned for every material preparation. Therefore, you should specify an appropriate quantity of preparations.
6.  Preparing Data for Calculation
To get layout, the user have to specify information about preparations and parts. The preparations and parts must be of the same type. 

This basic information is entered in two lists (tables) of the Main window. The data for the preparations and material (and remnants) is entered in the cells of the left table. The data for the parts is entered in the cells of the right table. 
The basic information for both tables includes:

· Material Type;

· Length;

· Quantity;

· Description (any comment).

You can choose type of material by clicking on the cell and using drop menu.

The sizes are defined in the column "Length", the quantities of preparations and parts are defined in column "Quantity". In the column "Description" you can enter any text information (comment).
You can enter the information about preparations by two methods. Using one method the data is entered directly to the table of preparations. Using another method you can load data from Material Register (warehouse of materials) (see p.7). 

To select group of rows, move mouse pointer in the left column holding the right button pressed.
You can also use button "Ctrl" for selecting of rows in tables.
The additional drop menu is activated by right button click of the mouse.

Attention.  All changes, activated by drop menu, are applied to all selected rows of  the corresponding table.

The following commands in drop menu are common for both tables:

· Clear Table  - deletes all information from corresponding table;

· Delete Marked Rows  - deletes all marked rows;

· Copy to Clipboard – copies all selected rows to clipboard (see p. 10);

· Add from Clipboard - data from clipboard are added to the end of the corresponding table.
The following commands in drop menu are used for the Material List:

· Delete allocated Preparations  - deletes all allocated preparations that has been used in last layout;

· Move Preparations to Material Register  - moves all selected rows to Material Register (warehouse of materials).
Attention.  Data from the tables are saved automatically by the exit and loaded by the following starting.


7.  Material Register
In Cutting Line the virtual warehouse of material is realized. Using it you can enter the information about ingoing material, register saved remnants and use them for the next calculations. This may essentially decrease the wastes.
Clicking the button  [image: image17.png]


  at the main form of the program or choosing command «File» - «Material Register», the form «Material Register» appears:
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Select one of 16 of material types in the right part of the window. In the left part the information about preparations and remnants of definite type of material is displayed.

Choose the type of material using mouse pointer.

Entering data to Material Register is similar to specifying preparations and may be used while registering new preparations.

Besides, the table can be filled by two another ways:
1. You can move data from Material List using a command "Move Material to Material Register" from drop menu. 

2. After marking remnants they can be saved in the Material Register (see p. 9.1). Just click  
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 button in the form «Layout». This regime allows saving remnants that were left after cutting. You can use them for the next calculations.

At the top of the table the following buttons are allocated:

· 
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 - Move to Table of Material.  Moves all selected rows to Material List for the next calculation and deletes them from the Material Register;
· [image: image21.bmp] - Print Material Register. Prints all information about materials and remnants of all types;

· 
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 - Exit.  Exit to Main form of the program and Material Register closing.

To select group of rows, move mouse pointer in the left column holding the right button pressed. You can also use button "Ctrl" for selecting rows in tables.

Clicking right button of the mouse you can use the following commands of the drop menu: 

· Delete all Preparations of this Material  - deletes all preparations of selected material;
· Delete marked strings  - deletes marked rows;

· Print Chosen Material - prints the information of chosen material/remnants;

· Copy to Clipboard – copies selected rows to clipboard;

· Add from Clipboard - data from clipboard are added to the end of the table.

8.  Calculation
After you have entered all data to Material and Parts Lists, you can run calculation pressing 
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 button or button «F9» on your keyboard. 

The moving string below the tables indicates the calculation progress. To interrupt the process, press  
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 button.
The current time of the calculation is shown in the right part of the panel at the bottom of the window.

Attention. You can’t exit the program when calculation is in progress. Stop calculation process first by pressing 
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 button, then exit the program.

9.  Viewing Layout
The results of the calculation (layout) is automatically shown by the end of the calculation.

Click  [image: image26.png]


 button or select "Layout" in the "File" menu or press «F3» to view the result of calculation.
The layout form where there are layout diagrams appears.
This form consists of three panels.

The upper panel presents buttons and window for a report headline.

You can see the following buttons:

· Scale.  The scale of viewing layout. Click the mouse to increase or decrease the scale (from 100% to 1000%).

· [image: image27.png]


 - Placement of Parts. Shows the information about allocated parts:
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· 
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  - Preview and Print. Shows preview of layout diagrams for printing.

· 
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  - Save all remnants in Material Register.  Saves all marked remnants in Material Register.

· [image: image31.bmp] -  Delete all remnants. Deletes all marked remnants.
· [image: image32.png]


 - Restore Layout of Current Work session.  See p. 9.2.

· 
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- Closing Viewing Results. Exit to main form.

The window with the result of calculation looks like this:
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Here you can see the preparations with allocated parts and information about each preparation. 

At the bottom of the window there is the information panel, that shows numbers of parts (taken from the Parts List), sizes of parts and remnants when mouse pointer is above them.

9.1. Marking of Remnants 
The program allows marking of remnants for registering and using them in next calculation. Marking of Remnants is the clicking mouse on a free place of the preparation on the layout.

At that the remnant is marked by letter «R». Second click on the marked remnant deletes marking.

All marked remnants can be saved using  
[image: image35.png]


 button. The remnants from all preparations are moved to Material register. They can be used for the next calculations.

Attention.  

1. The remnant may be marked only is its length is longer than Minimal Length (specified in "Options").

2. While marking remnant on copies of preparations, the corresponding remnants are marked too. While deleting the remnant of one preparation, all remnants on other copies are deleted too.

3. All remnants will be saved as many times as you press the button "Save all Remnants to Material Register"!
9.2. Restoring Layouts of Current Work session

All layouts are automatically saved and can be restored. Click [image: image36.png]


 button to view the following form:
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Here the user can choose the necessary layout and press the button "Restore". Saved layout is restored in the window of viewing results.

Attention. 

1. The restoring of layouts is possible only for current work session. If you restart the program, all layouts will be deleted.

2. While restoring layout, the tables of Material and Parts don't change.

10. Clipboard
Using clipboard you can import data from tables of Material, Parts and Material Register to another programs or export data from other programs that support standard Windows clipboard changing (for example, Excel, Word, etc.).  This operation can be very useful while preparing data for calculation using other programs or while multiplying of the rows in tables.

Use a command "Copy to Clipboard" in drop menu to copy data to clipboard from the tables of Material, Parts and Material Register.

Attention. Only selected (marked) rows can be copied to clipboard.

Use a command "Add from Clipboard" in drop menu to add data from clipboard to tables of Material, Parts and Material Register.
Attention.  The data from clipboard is added always to the end of a table.

The structure of data for using clipboard should be the following:

· Name of material. The name of  material must strictly correspond to the name of material in the table "Material" in form "Options";

· Symbol of tabulation;

· Length of preparation/part;

· Symbol of tabulation;
· Quantity;

· Symbol of tabulation;
· Description.
Here you can see the example of representation data in clipboard:

	Material №2
	2000
	2
	brick

	Material №3
	2000
	2
	corner №1

	Material №4
	1000
	3
	corner №2


For example, in Excel data in clipboard can be represented as following:
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In Wordpad data can be represented as following:
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Attention. If the error in representation occurs, the data will not be added to tables.
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