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1 Installation and Startup

1.1 Introduction

Welcome and thank you for using Origin 8.1! In this guide, unless otherwise noted, "Origin" will

be used to refer to both Origin and OriginPro.

Origin 8.1 is a Windows application. You can run Origin on an Intel-based Mac if you have
installed a virtualization software and set up a virtual computer with Windows installed on it.

For more information, see the OriginLab website.

There are three steps that must be completed to prepare Origin for use:

(] Installation
®  Selection of a User Files Folder
L] License Management

An Administrator log in account is required to install Origin. However, for selection of a User
Files Folder and for completing the license management, Administrator permissions are not

needed.

1.2 Installing Origin

Both the Origin 8.1 Product and the Upgrade install into a new program folder - the Upgrade
does not update a previous version. Thus, if installing an Origin Upgrade, you do not need to

have your previous version of Origin installed, although you can have it installed.




1.2 Installing Origin

The startup program that launches when you insert the Origin 8.1 CD in the CDROM includes
an Origin 8.1 installation button. If this startup program does not run automatically, you can
browse the CD to launch the startup program, or browse the CD to launch the Origin 8.1

installer.

In addition to the Origin 8.1 script-based installer that runs from the CD startup program, an
MSiI installer is provided on the CD. The MSiI installer is ideal for use at Origin 8.1 multi-user
sites, as you can use the MSI installer to build an Origin installation package for distribution.

Sample MSI transforms are provided on the CD.

For more information on multi-user site deployment, see the Support area of the OriginLab

website.

Installation Settings

The following information is entered or selected during an Origin 8.1 installation:

User and organization name

Origin serial number

Origin destination program folder

Whether to install Origin Hel p documentation
Whether to install pre  -compiled Origin files
Whether to install data import filters

Whether to allow this Origin to be available for all Windows log in users on the computer, or
just the current Windows log in user

Program folder for th e Origin program icons

How to Proceed if you already have the Origin 8.1 Evaluation
Installed

If you already have the Origin 8.1 Evaluation installed on your computer, you can convert the
Evaluation into a Product or Upgrade. To do this, you must log into the computer with an

Administrator account.

Run the Origin 8.1 Add or Remove Files program located in the Origin program icon folder.
Alternatively, re-run the Origin 8.1 installer. In both cases, the Origin Setup program displays
providing options to Modify, Remove or Repair. Select the Modify option and click Next. Then
select "Install Product (requires serial number)" and click Next. Proceed on as prompted to

complete the conversion process.
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1.3 Uninstalling Origin

How to Make Corrections and Changes After you Complete an
Installation

If you installed Origin with an incorrect serial number, or if you did not install the Help files or
the pre-compiled Origin files and you later want them installed, you can make these changes
by running the Origin 8.1 Add or Remove Files program located in your Origin program icon
folder. In both cases, select the Modify option in the Origin Setup program and click Next.

®  To correct a serial number, click Yes to change your serial number and proceed as prompted.
e Toinstall the Help or pre  -compi led Origin files, click No to change your serial number and

proceed as prompted.
If you selected "Current user only" in the All Users or Current User Setup page and you meant
to select "All users", or the other way around, you can correct this by editing the Instinfo.INI file
located in your Origin 8.1 program folder. This file contains an [OriginUsers] section with one

line of text:
LogonUserName=value

You can set value to AllUsers or you can set it to the log in user name you want to restrict
access to. After you make this change and restart Origin, you may see a licensing dialog box

again. In this case, repeat the licensing process as directed.

1.3 Uninstalling Origin

To uninstall Origin, run the Origin 8.1 Add or Remove Files program located in the Origin
program icon folder, or use the Windows "uninstall a program" tool. In both cases, the Origin
Setup program displays providing options to Modify, Remove or Repair. Select the Remove

option and complete the wizard as prompted.

The Remove program deletes all folders and files that were installed by the Origin 8.1 setup

program. It also deletes folders and keys created by the installer in the Windows Registry.

Installation and Startup



1.4 Selecting a User Files Folder

1.4 Selecting a User Files Folder

After installing Origin, each Windows log in user that runs Origin must select a User Files
Folder at their first Origin startup. The User Files Folder is the default file save and open
location for that log in user, for saving and reading custom graph templates, fitting functions,

themes and other Origin files.

Consider these points in selecting your User Files Folder:

e [f you have a mobile computer, it is best to select a User Files Folder location on your
computer rather than on your network.
®  For non -mobile computers, you can select a User Files Folder location on the computer or the
network, as long as you have stable access to the folder.
® Do not select the same User Files Folder as other Origin users, unless you want to share your
custom files. For more information, see Sharing Origin Files
e [f you upgraded from Origin 8.0 or 7.5, you must select an Origin 8.1 User Files Folder
different from your Origin 8.0/7.5 User Files Folder. To learn how to transfer files from your
8.0/7.5 foldert o your 8.1 folder, see Notes for Upgrade Users

At each Origin startup, Origin will check that your User Files Folder is accessible. If Origin
cannot connect to the User Files Folder, you must select a new folder. Also, a Tools:Change

User Files Folder menu command is provided to easily change the User Files Folder location.

If you are deploying Origin to multiple computers, or if there will be multiple log in users running
Origin on a computer, you may consider presetting the User Files Folder location. This can be
done by editing the Path key in the [User Files] section of the Origin.INI file, located in the
Origin program folder. Comments are provided in the Origin.INI file to assist you.

For more information on multi-user site deployment, see the Support area of the OriginLab

website.

1.5 Licensing Origin

All Origin packages include license management. The type of license management provided
with your package is determined at the time of your Origin purchase. License management

models include, but are not limited to, the following:
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1.6 Registering Origin

e  Concurrent network management - A FLEXnet license server is set up to provide the license
management. All Origins connect to the FLEXnet license server to check out a license. The
license server counts and restricts the number of Origins that can run concurrently.

®  Node -locked license management - Each Origin computer requires a license file to run. The
number of licenses available is restricted to the purchased number.

e Dongle - Adongle (USB hardware key) is provided with the Origin package and must be
present in the computer's USB port to run Origin.
The Origin licensing process does not require a Windows log in account with Administrator
permissions. Furthermore, once Origin is properly licensed, then it is licensed for all log in

users on that computer.

For all packages except dongle management, a licensing dialog box will display when you first
start Origin. This same licensing dialog box will display on future startups - if Origin remains

unlicensed. You must complete the licensing process to use Origin.

® Inthe node -locked package, use the licensing dialog box to obtain a license for the computer
from the OriginLab website. | f the computer does not have internet access, select that option
in the dialog box to learn how to complete the process.

e Inthe concurrent network package, use the licensing dialog box to enter the location of the
FLEXnet license server.
For information on setting up the concurrent network license management, see the guide
provided in your Origin concurrent network package or see the Support area of the OriginLab

website.

1.6 Registering Origin

Registering Origin is a prerequisite for Origin support from OriginLab and the team of Origin
Distributors. Also, registration activates the Origin Help:Check for Updates menu command.
Check for Updates allows you to check if a patch or updated Help files are available for your

Origin, and to obtain those updates. Thus, although registration is optional, it is recommended.

If you have an Origin package with node-locked license management, your Origin is
automatically registered after you successfully complete the licensing process. You can verify
this by selecting Help: About Origin. The About Origin dialog box will display the Registration

ID assigned to your Origin package.

Installation and Startup



1.7 Setting the Origin Display Language

For all other license management packages, a Registration dialog box displays when starting a
licensed - but unregistered - Origin. Use the Registration dialog box to register your Origin on
the OriginLab website. During this process, a Registration ID is issued. Enter or copy/paste this
Registration ID into the Registration dialog box to complete the process. The Help:About

Origin dialog box will now display your Registration ID.

1.7 Setting the Origin Display Language

Origin packages sold to organizations in a limited number of countries including Japan,
Germany, Switzerland, Austria, and Liechtenstein may support running Origin with English
display or with Japanese or German display. This language control is available by selecting
Help:Change Language.

6 Installation and Startup



2 Introduction to Origin 8.1

2.1 The Origin Project

The Origin Project file ((OPJ) combines data, notes, graphs, and analysis results in one
flexibly structured document. All components of the Origin Project can be interactively
accessed when the project file is opened in Origin. The Origin Project file can also contain
internally saved Microsoft Excel files or links to external Excel files, LabTalk script and Origin C

code files, and third party files as attachments.

Combined with the ability to recalculate results on change of input data or change of analysis
parameter settings, the Origin Project can function as an Analysis Template for performing

repeat analysis on similar data.

The dockable Project Explorer window in the Origin interface helps you organize and interact
with various components of the Origin Project. Components such as workbooks, matrix
books, graph pages, and notes windows can be organized in a user-defined folder structure
with the flexibility of creating subfolders to any desired level. In a given Origin session, only one
Origin Project file (or OPJ) can be opened in Origin, although one could append multiple files
from disk, or save a particular folder, and subfolders there-in, to a separate OPJ file on disk.
Individual windows, such as workbooks and graphs, can also be saved to disk and opened in

order to be added to the currently open project.
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Project Explorer is similar in form and function to Windows Explorer. The component windows

can be sorted by name, date, size or time, and options are provided to display additional

properties such as window Long Names, or window order within a given subfolder. Context

menus in Project Explorer provide various options including launching a slide show of all

graphs contained within a folder,

or appending other Origin Project files from disk.

Recognition and understanding of the organizational structure of the Origin Project, combined

with a good understanding of the structure and features of the Origin Workbook and Matrix

book, is important to make efficient use of these features to organize your data and associated

graphs, notes, and analysis results in the most optimal form based on your specific needs.
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2.2 Hierarchy of Origin Objects

2.2 Hierarchy of Origin Objects

The following sections provide basic information on the hierarchy of the Workbook, Matrix
Book and Graph Window objects in Origin. Further details on the hierarchy of these and other

objects can be found in the Origin Help file.

Workbooks

The Origin Workbook is organized as a collection of Worksheets. A workbook can contain
multiple worksheets - also known as Layers - each identified by a unigue name and can be

referenced by name or index numbered left to right.

A worksheet contains a collection of Columns. Each column can be set to one of many data
formats such as Text & Numeric, Numeric, Text, Date or Time. Individual cells or groups of
cells in a column can be formatted by customizing properties such as font, color, or number of
decimal digits for the display. However a single column can contain only one type of data at a
given time. Columns can be referenced by name or index numbered left to right.

All columns have fixed properties (or metadata) situated in Label Rows at the top of each
column, that include a Short Name, a Long Name, Units and Comments. The values of
these properties are used to address and represent the data columns within the Origin
graphical interface, including various dialogs. Such properties are also utilized to annotate
graphs when graphs are created from data stored in worksheet columns. You can also add
custom label rows called User Parameters that can be assigned arbitrary names.

Numeric data stored in a column can be graphically displayed in the column header in a
special label row named Sparklines. A column's sparkline is a small inset plot of the data in
that column, which is plotted as the dependent variable (Y) versus the row number as the
independent variable (X). Origin displays sparklines by default when data is imported into the
columns. The display of sparklines can also be turned on or off by the user from the Column

menu or from the context menu available when right-clicking on the column header.

Worksheet columns also have a Plot Designation property that includes the designations X,

Y, Z, Y Error and Label. This plot designation property allows for graphs to be quickly created
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2.2 Hierarchy of Origin Objects

by selecting columns, and is also used by various dialogs in Origin to automatically recognize

and assign input data for various operations such as curve fitting.

The Column Properties dialog allows you to customize various properties of the column
including name, plot designation, format and subformat. This dialog is accessible by double-

clicking on the column header and also from the right-click context menu.
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The Set Column Values entry in the Column menu opens a Set Values dialog which can be
used to fill a column with values. The formula can refer to other columns in the same sheet,
and can utilize various mathematical, statistical, and other functions available from the F(x)
menu in the dialog. The Before Formula Script panel at the bottom of the dialog can be
utilized to execute any LabTalk script prior to computation of the main column formula. The
Variables menu provides a flexible interface to insert appropriate LabTalk script commands to

access columns and other metadata contained in any sheet or book in the Origin Project.

M Sct Values - [Book1]515-125-031Col(E) [ [=1] .3}

Formula  weolfl)  ColfA) Fx) Variables

Row (i) From |<auta> To |<autar
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Fecalouate [Aun v sprly | Cancel [&]

Before Farmula Scripts ]

range rl = [Bookl]F3!B"Sample"
double dl = [Book3]!page.info. USER. VARIABLES TEMPERATURE:

Various properties of the workbook can be customized using the Worksheet Properties dialog

accessible from the Format menu. Worksheet cells can contain links to cells in other
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2.2 Hierarchy of Origin Objects

worksheets or report sheets, and can also contain embedded graphs and images from external
disk files, or images corresponding to matrix objects contained in the Origin project. Groups of
cells in a worksheet can be merged, allowing for objects such as embedded graphs to be
displayed over a larger area. These features when combined allow for the worksheet to be
utilized as a flexible document for creating custom reports that summarize graphs, images and
results. Such custom reports created using the worksheet can then be exported as image files
such as PDF or JPEG, and can be also used for presenting results as part of Analysis
Templates.
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The workbook can also contain additional metadata such as properties of data files imported
into the worksheet including variables that may have been extracted from header lines
contained in the data file. Such metadata can be viewed in the Workbook Organizer panel
accessible in the right-click context menu on the worksheet window title. The metadata is then
available for access in dialogs such as the Set Values dialog for setting column values.
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2.2 Hierarchy of Origin Objects
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Matrix Books
The Matrix Book in Origin is a collection of Matrix Sheets or Layers. Each matrix sheet can in
turn contain multiple Matrix Objects. Each matrix object is a two-dimensional array of

numbers. The data types supported include floating point, integer and complex.
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Each matrix object has associated X and Y coordinates. You can assign arbitrary begin and
end values for X and Y coordinates, and those values will be used to create a linear map of
coordinate values in X and Y. The coordinate values are used by Origin to set the axes when
creating plots such as 3D Surface or Contour plots from the matrix data, and also by analysis

operations such as surface fitting.
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2.2 Hierarchy of Origin Objects

The matrix dimensions and coordinates can be customized using the Matrix Dimensions
dialog. The matrix data type and display can be controlled using the Matrix Properties dialog.
Both dialogs are accessible from the Matrix menu. All matrix objects contained in a given
matrix sheet share the same dimensions property (number of cells in X and Y) although each

can have different settings for properties such as data type and display.

The Set Values dialog also accessible from the Matrix menu allows you to specify formula for

generating the numbers in a matrix.

B Set Values - [MBook1]MSheet1!Mat(1) =13
Formula  Mat(1)  Mat(a) Fix)

Fow i) From |1 To |32
Col [} From |1 To |32
B R I T

i®sin(=x)—j*co=(y)

<[ r [\ MSheet1

Recalculate |Mone  + Apply Cancel ok

When a matrix contains numeric data, the top right corner of the window display a D icon. A
matrix object can also contain an image such as an image imported from a disk file, instead of
numeric data. When a matrix object contains an image the top right corner displays an | icon.
Basic image processing tools in Origin can operate on images stored in matrix objects. Images

can converted to numeric data and vice versa using menu items under the Image menu.

The matrix window can display only one matrix object from one matrix sheet at a given time.
Whether the matrix object contains an image or numeric data, the display can be toggled
between Data Mode and Image Mode using the View menu. In Data Mode the display can
also be toggled to either show the X and Y index or the actual X and Y coordinates using the

View menu.
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2.2 Hierarchy of Origin Objects
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Graph
An Origin Graph Page can contain multiple Graph Layers where each layer is comprised of a
set of axes. Each graph layer can in turn contain multiple Data Plots. A Data Plot is simply a

plot of one dataset.

Graph layers can be separate from each other or can physically overlap each other in the
graph page. The axes in layer can also be linked to axes of other layers. This hierarchy
provides a very flexible way to present multiple data plots in a graph in multiple layers, at the

same time maintaining desired relationships between the data plots.
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The Plot Details dialog accessible from the Format menu or by double-clicking on a data plot,

provides a hierarchical interface for setting properties of the graph:

14 Introduction to Origin 8.1



2.2 Hierarchy of Origin Objects

® Page level - Page dimensions, colors, legend, etc.
® Layerlevel - Layer dimensions, linking, colors. etc.

e  Dataplot level

- Specific formatting for each plot style.
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Double-clicking on any axis of a layer opens the Axis Dialog which can be used to set

properties of the axes such as tick directions, grid lines, and display format of tick labels.
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2.3 Themes and Templates

The Plot Setup dialog accessible by double-clicking on the Layer Icon provides a flexible

interface for adding or removing data plots from the graph layers, reordering data plots, and

other operations such as grouping or un-grouping plots in a layer. This dialog also opens when

user selects a particular graph template without pre-selecting data columns. In this mode the

dialog becomes the primary tool for creating new plots using an existing template, and it offers

flexibility of selecting multiple data sheets in the project, and also flexible assignment of data

columns such as which column to use for X and which column for Y in case of a 2D plot.
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2.3 Themes and Templates

The hierarchy of Origin objects such as graph pages, combined with extensive object

properties, lends itself to creating custom settings for repeat use. Origin provides the concept
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2.3 Themes and Templates

of Templates and Themes for customization, and these are described briefly in the following

sections. For detailed information please refer to the Origin Help file.

Templates

Customization performed on objects such as a Graph page or a Worksheet can be saved as a
Template for repeat use. For instance you can customize a graph page to add multiple layers,
set relationships between layers, and further customize data plots and then save all of these as
a Graph Template (.OTP) for repeat use. In fact Origin is shipped with close to 150 graph
templates. You can further customize them or create new ones for your specific needs. Once
you customize a graph, a graph template can be saved using the Save Template As menu
item under the File menu. The template can then be accessed for plotting using the Template
Library menu item available from the Plot menu.
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The concept of template extends to workbooks (.OTW) as well as matrix books (.OTM) where
custom settings such as font, color, display format, custom header rows in the case of
workbooks, and custom dimension and coordinate settings in the case of matrix, can all be

saved as a template for repeat use.

Origin extends the template concept also to Analysis Templates where even operations on

data such as curve fitting with custom report sheets can all be saved as a template for repeat

Introduction to Origin 8.1 17



2.3 Themes and Templates

analysis of similar data. Analysis templates and the ability to perform batch processing using

such templates is described in another section in this booklet.

Themes

Origin also provides a Theme concept where a set of object properties can be saved as a
theme file for repeat use. In the case of a graph window, a theme could be as simple as
settings for direction of the axes tick marks, or can be as extensive as desired containing

multiple graph object properties. Themes can also be save from a worksheet.

In the case of graphs the theme concept provides you with the ability to quickly change the
look of a graph. One could for example apply a Black and White graph theme to a graph
containing elements of various colors, to make the graph ready for publication. Properties of
objects in one graph can be applied to another graph in the same Origin Project using the
theme concept. You can right click on a graph window and select the Copy Format context
menu to select either all, or certain collections of properties such as font settings, and then
right click on another graph and select Paste Format to apply the settings to that graph. Such
copy and paste format procedure could be applied to single elements such as for copying only
the settings of a scatter plot from one graph to another.
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2.3 Themes and Templates

The Theme Organizer dialog accessible from the Tools menu can be used to organize and
apply themes to graphs and worksheets. This dialog can be used for example to apply a
specific graph theme to all graphs contained in the Origin Project. Multiple graph themes can
also be combined by first control-selecting desired themes and then accessing the Combine
context menu item available on right-click. The context menu also provides option to edit a

theme allowing user to add or delete properties to an existing theme.

Bl Theme Organizer

A systern theme can be applied automatically when making new graphs

Current systern theme: Dark Colors Light Grids

Right-click to et system theme or to chooge other operations

Apply Theme to
Graph lWorksheet] Dialog] PRy

Mame Size Date A Graphs in Folder j
Might Sky 11 09/10/2009 07:39:00 PM

Add Mew

Apply Mo |

Physical Review Letters

Plaot Group Simple Line + Symbc
Plaot Group Simple Scatter Delete
Speed Mode OFF

Speed Mode 0N

<

Clear System Theme

v Exclude increment lists | Cloze I
v Show Tooltips

Origin extends the concept of theme also to dialog settings. You can thus customize settings of
a dialog such as for example the Smoothing dialog under Analysis: Signal Processing
menu and then save your desired settings as a named theme file to disk. Multiple theme files
can be saved for each dialog and then recalled from the dialog allowing each dialog to be

customized in different ways for processing data from different experiments for example.
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2.4 Operations and Recalculation

Starting with version 8, results of various operations in Origin can be updated when source
data is changed, such as when new data is imported to replace old data, or when a user
decides to recall and change parameters of the operation. This feature is referred to as
Recalculation. Dialogs for various operations such as setting values of columns based on
other columns, extracting worksheet data based on conditions on data, or nonlinear curve
fitting of data, all provide a control for users to specify whether the Recalculate feature should

20 Introduction to Origin 8.1



2.4 Operations and Recalculation

be turned on, and whether the output should automatically update (Auto) or update when

manually triggered (Manual).

If Recalculate is set to Auto or Manual, Origin saves all pertinent information related to the
operation. For instance if Recalculate is set in the Set Values dialog for setting column values,
information on the source column(s), the formula itself, and any Before-Formula script are
saved. If the operation is related to curve fitting, the details of the operation including source

data, what reports have been generated, and all settings relevant to the fitting are saved.

Operations that have Recalculate enabled are marked by displaying a lock on all output
objects, such as worksheet columns and graph layers, related to the operation. The lock icons
look like this:

Recalculate Auto Recalculate Manual Recalculate Manual 0 Needs Updating

&, &, ),

A green lock means that output is based on the most current data. A yellow lock means that

the output is based on previous data, and needs updating. Various options for managing the
operation are available via context menu displayed when clicking on the lock. For example,
user can click on the lock and select Change Parameters which will then display the dialog
associated with the operation loaded with the exact settings used at the time of last execution
of the operation. Users can change the settings and close the dialog to update the output with

results from the changed settings.

The lock icon is object-specificd each worksheet column or graph layer for which recalculation
is turned on will have its own lock indicating whether the data has been updated or needs

updating. There is also a project-level indicator for recalculation on the Standard  Toolbar :

All Outputs  Updated | Outputs Need Updating

If one or more outputs in the current project need recalculation, this icon will become yellow.

Clicking this button will update all operations for which input data has changed. This button is

grayed out if recalculation is not active anywhere within the project.
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2.5 Analysis Templates and Batch Processing
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2.5 Analysis Templates and Batch Processing

Once an Operation such as Set Values for columns, or Nonlinear Curve Fitting has been
performed, and user has set the Recalculation to Auto or Manual, the workbook containing
the operation, the source, and the output, can be saved as an Analysis Template from the
File: Save Workbook as Analysis Template menu item. Origin clears all input and output

data related to the operation and saves the workbook as a file ((OGW) to disk.

Once an Analysis Template has been saved to disk, it can be used at any time by opening a
copy using the File: Recent Books menu item. User can then import new data into the
appropriate source columns of the workbook, and the output columns and sheets will update
automatically if the Recalculation status was set to Auto, or can be updated manually in case

the Recalculate status was set to Manual.

An Analysis Template workbook (OGW) can contain more than one operation, such as a
series of operations that are related to one another. For example, the first operation could be
extracting part of the data from the raw datasheet using specific conditions specified using the
Extract Worksheet Data tool, and the next operation could be Nonlinear Fitting on the
extracted data. When new data is brought into the raw datasheet of a book created from the
template, the Extract Worksheet operation will trigger first, and then the updated output of this

first operation will in turn trigger the second operation of curve fitting. Analysis Templates thus
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2.5 Analysis Templates and Batch Processing

provide an easy way for users to create custom analysis routines and then re-use them for

repeat analysis of similar data.

The entire Origin Project (OPJ) containing multiple operations can also be saved as an
Analysis Template using the File: Save Project as Analysis Template menu item. Using the
entire project in this manner may be useful or necessary in cases where the desired options
involve more than one workbook, or involve multiple window types such as workbooks and

matrices which cannot be combined into one workbook.

Origin 8.1 also provides a tool for performing Batch Processing of multiple datasets using an
Analysis Template. This tool is accessible from the File: Batch Processing menu item, and it
supports workbook-based templates. The tool can either perform batch processing of multiple
data files on disk, or it can process data that already exist in the project, such as multiple Y
columns in a worksheet, or multiple XY data curves in multiple sheets and books. When
creating the Analysis Template user can add an optional Summary sheet where they can
copy desired quantities from the output, such as parameter values from fitting results, and
paste-link them to the summary sheet. The Batch Processing tool can optionally collect the
information from the summary sheet for each file or dataset, and append that information to

create a summary report for all the data, which is then available for further plotting or post
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2.6 Sharing Origin Files

Tutorials are available in this booklet, and also from the Help: Tutorials menu item in the
product, which demonstrate how to create and save an Analysis Template and then use such

a template for performing Batch Processing of multiple data files or datasets.

2.6 Sharing Origin Files

During the course of using the product, you may customize Origin for your specific needs and
may want to share your customization with other Origin users. Such customization can include
Graph Templates (.OTP) and Themes (.OTH), Analysis Templates (.OGW or .OPJ), Dialog
Themes (.0IS), Curve Fitting Functions (.FDF), Import Wizard Filters (.OIF), LabTalk
Script files (.OGS) and X-Functions (.OXF). For a complete list of Origin file types please
refer to the Origin Help file.

Drag and Drop Sharing

A quick and easy way to share a particular file with another user is to simply send them the file
such as via e-mail, and the file can be added to their Origin installation by drag-and-drop onto
Origin. Files such as Origin Project (.OPJ) or Graph Template (.OTP) simply open when
dropped onto Origin, and other files such as Fitting Function are installed. For instance, if a
new Fitting Function (.FDF) is dropped onto Origin, a dialog opens asking for the name of the
fitting function category to which the new function should be added. Drag and drop is

supported for most Origin file types.

Sharing Files with Multiple Machines for Single Users

If you are a single user and have installed Origin on multiple machines and wish to share
customization across those machines, you can set up the User Files Folder (UFF) to be on a
shared location such as a network drive, or even a USB flash drive, and use the same UFF
path with each installation. Please refer to the Origin Help file for information on how to change
the current UFF path.
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Sharing Files with Other Users in a Network

If your Origin installation is part of a concurrent network, Origin provides a Group Folder
mechanism to share files amongst multiple users. There can be multiple groups within a
concurrent network, and each group can have a specific user acting as the group manager
who can utilize the Group Folder Manager tool to publish custom files for sharing with other

members of the group. Please refer to the Origin Help file for more information.

Packaging Files

Origin provides a Package Manager tool to package multiple files into a single Origin
Package (.OPX) file. This tool is accessible from the Tools menu, and provides a convenient
way to distribute custom applications which may contain multiple Origin files such as
templates, X-Functions, and LabTalk script files. The .OPX file can be unpacked and installed
by drag and drop onto Origin. Options are provided on where the files will be unpacked to, as
well as executing LabTalk script before and after the installation. The Group Folder mechanism
can also be used to distribute applications using .OPX files. For further details please refer to

the Origin Help file.

2.7 Programming in Origin
Origin provides the following programming languages:

e LabTalk

e OriginC
LabTalk is a scripting language that provides access to most of the functionality in Origin. One
can access and change properties of various Origin objects such as worksheet columns and
graph layers and data plots. In addition to accessing objects in Origin, one can also access X-
functions from LabTalk for performing various tasks such as importing data from files,

analyzing data, and exporting graphs and results.
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Origin C is a full-featured high-level programming language closely based on the ANSI C
programming language syntax. In addition, Origin C supports a number of C++ features and a
few C# features. Origin C provides full access to Origin's many data import, data handling,
graphing, analysis, and export capabilities. Origin C can be combined with user interface
controls such as buttons, toolbars and menu items, or by creating X-function based dialogs, or

with multi-tabbed dialogs and wizards created using the Developer Kit.

Version 8.1 is shipped with a printed Scripting Guide which provides an overview of scripting,
along with numerous script examples for all key areas and operations in Origin. The
programming help files accessible from the Help menu in the product provide further
information such as detailed language reference sections, for both LabTalk and Origin C. The

OriginLab wiki sites wiki.OriginLab.com (LabTalk) and ocwiki.OriginLab.com (Origin C) have

the most up to date documentation, including extended examples for various Origin-specific

areas, for both LabTalk and Origin C.

The choice of which language to use for programming in Origin is mainly a question of
complexity of the task. For simple operations such as manipulating data in worksheet columns
or performing simple analysis tasks such as smoothing or interpolating a dataset, LabTalk
scripting is well suited. In fact, when performing column transformations using Set Column
Values dialog, the formula as well as the 'Before Formula Script' panel both use LabTalk

syntax.

LabTalk script can be easily executed from the Command and Script windows, allowing for
quick operations on data and other Origin objects. Multiple lines of script can be saved to a
disk file, optionally organized as sections. The code in such files and sections can be called
upon later for execution. LabTalk script can include calls to X-Functions that perform advanced
data processing and analysis. In short, if you are beginning to explore programming in Origin, it
is typically good to start with LabTalk scripts.

As your Origin programming needs grow, and/or you find yourself in need of more advanced
customization that involves extensive coding, it may be more practical to switch to the Origin C
programming environment. Origin C provides access to all Origin objects and properties.
Origin C code is organized as a set of functions with support for passing arguments, including

various Origin objects. Origin C functions are compiled to object code and then loaded and run
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2.8 OriginPro

inside of Origin. Origin C thus provides greater reliability and management capability for

developing and debugging code involving larger scope and complexity.

Origin C is also the language used to create X-Functions which are self-included XML files
that can be loaded in Origin as a special type of global function. X-Functions provide users
with a way to expand the functionality of Origin by adding custom data processing features.
Custom tools can also be created using Origin's Developer Kit to build dialog resources and
then Origin C can be used to access such dialogs from within Origin.

In addition to the two programming languages, Origin can also be accessed as an automation
server. Client applications such as National Instruments LabVIEW, Microsoft Excel or custom
VB/VC/C# applications can use methods and properties exposed by Origin to exchange data

back and forth with Origin, as well as send commands to be executed in Origin.

2.8 OriginPro

The professional version of Origin, OriginPro, offers all of the features of Origin plus additional
analysis tools and capabilities in the specific areas of Statistics, Sighal Processing, Image
Processing, and 3D Surface Fitting. Please refer to the Products area of the OriginLab

website (www.OriginLab.com) for details on additional features available in OriginPro.

If you have purchased the standard version of Origin, you can upgrade your version to

OriginPro by contacting your Origin representative.
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3 Origin Resources

The following sections summarize key Origin resources available to you. If you purchased
Origin from a local distributor, your Origin distributor may provide additional resources. Please

contact your distributor to learn more.

3.1 Help Files

Help files for various features in Origin including programming, are accessible from the Origin
Help menu. Help files are typically updated at every service release. You can check for
availability of updated help files by selecting Help: Check for Updates.

The most up to date online versions of our help files can be accessed from the Support area of

the OriginLab website (www.OriginLab.com) and from the OriginLab wiki site

(wiki.OriginLab.com).

3.2 Tutorials

This booklet includes ten tutorials that cover some of the key features of Origin 8.1. Additional
tutorials are available by selecting Help: Tutorials. The most up-to-date set of tutorials can be

accessed from the OriginLab wiki site.
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3.3 Multimedia Movies

3.3 Multimedia Movies

A collection of multimedia movies are available from the home page of the OriginLab website

as well as from the Support area of the website. The movies provide an easy way to learn key
features and tips on using Origin. We frequently add to the collection of movies, so we

recommend that you check back periodically to view new additions.

3.4 User Forum

The Origin User Forum is accessible from the home page of the OriginLab website. Our forum

is very active with many posts from customers asking questions and providing answers, as well
as sharing tips on using Origin. The forums are also monitored by our technical staff on a

regular basis.

3.5 Case Studies

The OriginLab website provides a collection of Case Studies on how Origin users in various
fields are using key features for their data analysis and graphing needs. We recommend that
you view the case study collection to obtain ideas and suggestions on how to best utilize Origin

for your field of work.

3.6 Graph Gallery

An extensive collection of user-created graphs are presented in our Graph Gallery which is
accessible from the home page of the OriginLab website. The graphs represent the wide

variety of graph templates and advanced customization options available in Origin.
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3.7 Wiki Site

3.7 Wiki Site

The OriginLab wiki site (wiki.OriginLab.com) hosts the most up to date version of our

documentation for Tutorials, Quick Help, LabTalk script programming and Origin C
programming. The wiki site also offers release notes with detailed information on features
added in each version and service release, as well as information in other areas such as

installing and licensing the product, and notes for upgrade users.

3.8 Software Updates

OriginLab publishes periodic software updates, called Service Releases, for the current
version. The Help: Check for Updates menu item in the product provides a fast and easy way
to check if a new service release is available. The Release Notes section on our wiki site
provides pertinent information on what features and fixes are available in the current service

release.

3.9 Technical Support

OriginLab and our team of international Origin Distributors are committed to providing timely
and helpful Origin support. If you purchased Origin from a local Distributor, please contact your
Distributor for support. Otherwise, contact OriginLab for support. Contact information for both
OriginLab and the Origin Distributor team is available from the Support area of the OriginLab
website. These web pages are accessible from Origin by selecting Help:Support:Contact

OriginLab Support or Contact your Distributor.

All Origin 8.1 customers receive installation, licensing, and upgrade file-transfer support.
However, support for using the Origin software is restricted to registered Origin users.

Additional Origin Support restrictions may apply. Please review the OriginLab Technical
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3.10 Training and Consulting

Support policy statement provided in the Support area of the OriginLab website, or contact

your Origin Distributor to learn about their support policy.

If you have a suggestion for adding or improving a feature in Origin, or if you have found a bug,
we want to hear from you. Please select Help:Support:Submit a Feature Suggestion or
Submit a Bug Report. You can also notify us from the Support area of the OriginLab website.

Suggestions and bug reports are reviewed by our Support and Development teams.

3.10 Training and Consulting

OriginLab provides Training and Consulting services to customers to make optimal use of our

products. To learn more about these services, see the Services area of the OriginLab website.
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4 Notes for Upgrade Users

The Origin 8.1 Upgrade installs into a new program folder - the Upgrade does not update a
previous version. Thus, when installing the Upgrade, you do not need to have your previous

version of Origin installed, although you can have it installed.

Origin license management is version-specific. Thus, after installing the Origin 8.1 Upgrade,
you must complete the Origin 8.1 license management process. Origin 8.1 displays a licensing

dialog box at startup to step you through this process.

Origin project files (OPJ files) created in earlier versions of Origin can be opened, updated and
saved in Origin 8.1. We do not recommend, however, opening and working with Origin 8.1
project files in earlier versions of Origin, as there may be some loss of data. For more

information, see the Support area of the OriginLab website.

If you have custom Origin files from your previous version such as graph templates, fitting
functions, themes and other supported files, you can copy these files into your Origin 8.1 user
files folder area so they are accessible in Origin 8.1. To do this, select Tools: Transfer User

Files.

Origin 8.1 introduces many new features and enhancements to existing features. To learn

about these features, see the Products area of the OriginLab website.
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5 Tutorials

The following collection of tutorials highlight some of the key features in Origin, including some

of the new features introduced in version 8.1.

For a complete collection of Origin tutorials, please access the Help: Tutorials menu of your
Origin installation. Tutorials are maintained on our wiki site and are updated periodically.

Please visit wiki.OriginLab.com for the most up to date tutorials.

Our main website www.OriginLab.com also offers Multimedia Movies of key Origin features.

Tutorial 1: Importing Data

Tutorial 2: Setting Column Values

Tutorial 3: Creating a Graph

Tutorial 4: Customizing a Graph

Tutorial 5: Contour Plots and Color Mapping

Tutorial 6: Merging Graphs and Arranging Graph Layers
Tutorial 7: Working with Excel

Tutorial 8: Descriptive Statistics

Tutorial 9: Nonlinear Curve Fitting

Tutorial 10: Batch Processing using Analysis Template
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5.1 Importing Data

5.1 Importing Data

Summary

Origin provides flexible ways of importing data including simply dragging and dropping data
files, using the ASCII import dialog to customize settings, using the Import Wizard for advanced
customization and for extracting variables from header lines, and supporting custom file

formats for many third-party files. This tutorial will highlight some of these features.

This tutorial will show you how to:

Import files by drag  -and-drop

Import multiple ASCII files by customizing settings
Saving settings for future use

Import Wizard and import filters

Drag and Drop Importing of ASCII Files

1. Start with an empty worksheet. Open Windows Explorer to the \ Samples \ Curve Fitting
subfolder of your Origin installation folder. Drag and drop the file ~ sensorOl.dat  from the
Windows Explorer window into the empty Origin worksheet.

=| RMBwsUSD, bk & OriginP'ro B.1 . C:\Documents and Settings\ 81 Wser Files\MTITLED * . fFaldert/ . [ [[5]
Ble Eck Wew Plot Cobwn ‘Workshest Anshs Stabistics Imege Jook Fomat ‘Wrdow Help

2] Sensorozyda NERBLRRERSEEHRl wE R ET @ i

=| Sensor03dat . .
@Single PeakyFit, ogw Sassovil). dut

\ Lang Mama| Displacemsan  Sengar Dutpa
mm i

.'-'—'_'_'_'_'-‘_"..J—""_'_J_'_‘_.

Drag and drop
the file onto
worksheet

2. Data comes into the sheet. Now select two files: sensor02.dat and sensor03.dat and drop
into the same worksheet. You will see that the first file rep laces the data already in the
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5.1 Importing Data

worksheet, and the others create new workbooks, as the default setting is to create new books
for the 2nd file.

[y The default setting when dragging and dropping is to replace existing
data. If you have some other data already in the sheet, you can drop the
file onto the gray area outside of any window, or into a graph window, and
Origin will create a new book and import the data.

Customizing ASCII Import Dialog Settings and Saving a Theme

ASCII import and custom-file-format import both provide an options dialog where a user can

customize import settings and then save settings for later use on similar files.

3.

FEE TS
Start with a new book and click the Import Multiple ASCII button = on standard toolbar.
Select the files sensorOl.dat , sensor02.dat from \ Samples \ Curve Fitting and add to
lower panel of the file dialog. Click the file name column header in lower panel to sort the files

by name. Keep the  Show Options Dialog box checked and click  OK. This will open a dialog
for import setti  ngs.

ASCII @El

Look in: |_} Curve Fitting ﬂ & &k Bl

COutlier.dak Sensor(3, dat St
Palynamial Fit.dat Esingle Peak Fit.ogw St
Replicate Response Data.dat @spot‘jpg St
[Z] RMBvsLSD ket [ stepoi dat EE
Sensor01,dat Step02.dat st
Sensor02,dat Step03.dat st

< ¥

File name: "Senzorl2. dat" "Sensorll dat"! Add File[s] Ok
Files of type: | All Files 7] « | FRemove File(s] Cancel

@Show Options Dialog: <Last used:

File Mame N | Size Modified
Sensorl].dat W& 276 bytes 09/08/03 21:35
Sensor)2.dat 228 bytes 09/08/09 21:35

Change import mode to Start New Sheets . Expand (Re)Naming Worksheet and
Workbook  node and change settings so that only sheet gets renamed.
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5.1 Importing Data

4.

5.

E Import Options

Add Sparklines

|Yes[if lezs than 50 columns]j

Irmport b ode

| |Start Mew Sheets jl

Template Mame

File Structure

Columns

Header Lines

H [ReJMaming Warksheet and Wworkbook
Auto Rename Using File Mame r
Fename Sheet with [Partial] Filenam

Trim Filename Fram

Trim Filename Ta

Fename Boak with [Partial] Filename®

Trim Filename Fram

Click on right arrow button at the top of the dialog and select
such as My Mu ltifile Import

Import and Export: impASC

?X

Dialog Theme |

Description  Irmport ASCII filedfiles

Results Log Output  [v

E:“Program FilesOriginLab\Origin1%!
E:A\Program FilesOriginLab\Drigin814!

|

File Name

File Info

Import Options

Output [[Back15hest[1}0] ]
ok | Cancel |

—]

———
—

—

Save As |, then give it a name

and click OK. This saves your settings to a theme file on disk.

Save bo <Sheet >
Save as <default=

System Default

v <last used>

Click OK and the 1st file gets imported into the current sheet, and a new sheet is created for
File names are used as sheet names.

Comments

1
1.4

| eofpaf —

2
I hl : iSensorD'I ,:\SensnlIJZ

A By
Long Mame| Displacement | Sensar Output
Units mrm ey

Sparklines / //_,_

117

2 File names are used
2.5 as sheet names.
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5.1 Importing Data

6. Now start a new book and i nvoke the menu  File: Recent Imports: impASC: My Multifile
Import . In the file dialog pick the three files: stepOl.dat , step02.dat , step03.dat from
\ Samples \ Curve Fitting . Click the file name column header in lower panel to sort the files
by name. Click OK. The settings from the theme you saved and selected here are used to
perform the importing.

Saving ASCII Import Settings to Worksheet
Custom ASCII import settings can be saved either as a theme file to disk, or can be saved into
the worksheet itself.

1. Start with new book and invoke File: Import: Single ASCII from menu, and select the file
sensor0l.dat from \ Samples \ Curve Fitting subfolder, and keep the Show Options Dialog
checked and click OK.

2. Inthe Import Options dialog, select No with the Add Sparkline s drop -down list. Expand

(Re)Naming Worksheet and Workbook node and change settings so that only sheet gets
renamed by file name, not book.

3. Click on Top Arrow icon and select Save to <Sheet> and click OK. Then your custom settings
get saved to the sheeta  nd data is imported.

4. Select File: Save Template As from the main menu. Enter Sensorimport as the template

name. Click OK to save the workbook template. This template contains both the import
settings and the worksheet properties settings.

5. Now we createa new workbook from this template. Click the Open Template button on the
Standard toolbar. Select Sensorlmport.otw under your User Files Folder and then click Open .
A workbook is created from the template.

6.  With this book active, drag and drop the file sens or02.dat . The data gets imported and only

sheet name changes to the new file name. The sparklines were not turned on.

Iy When saving custom settings to a worksheet, it is useful to then save the
sheet, along with other desired analysis operations, as an Analysis
Template for repeat analysis of similar data from multiple files. See the
Batch Processing tutorial for details.

Import Wizard and Import Filters

The Import Wizard allows you to step through your data file, customize settings including how
to parse header lines to create variables, and then save all of your custom settings as an
import filter (.OIF) file for repeat use. The filter file can reside in the data folder, in the \Filters
sub folder of your User Files Folder, or even saved to the worksheet itself for use with
Analysis Templates. The Wizard is typically useful when the file has header lines that need to
be parsed, or the file needs custom settings such as fixed width, or for executing LabTalk script

at the end of the import for post processing.
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5.1 Importing Data

=

1. Start with a new book. Click on the Import Wizard button % in the Standard toolbar to
launch the wizard.

2. Selectthefile \ Samples \ Importand Export \ S15 -125 -03.dat

3. Note thatthe Import Filter for Current Data Type drop -down changes to show  Data
Fol der: VarsFromFileNameAndHeader , this is a filter already created for this file and
shipped with Origin, and is automatically picked up from the same folder as the data file you
chose. Then change Import Mode to Replace Existing Data

Import Wizard - Source El@\

Data Tppe
* ASCI " Binary " User Defined

Data Source

@ File |C:\Program Files\OriginabhOriging145 ampleimport and Ekport\S2‘|-235-U?.dalj
" Clipboard

Impart Filter
[¥ List filters applicable to both Data Type and file name

Import Filters for curent Data Type | D ata Folder: VarsFromFileM amedndHeader j |

Drescription Extract variables from file name and from file header lines

T arget Window
ol L i

Template |<Delau\t> ﬂ

Template for new sheet or book,

| Import Mode ‘Heplaca Exisiting D ata j |

Cancel | Hest > | Finish |

4. Click Next and walk through the pages. Notice controls on Header Lines  pages that allows
flexible definition of where the header lines end, where the sub header lines are located, and
what gets assigned to long name and units etc.

5. Forthis file the  Variables Extraction and Variables Extraction by Delimiter page define
how to parse the header lines to extract values from them.

6. Click Next until you getto the Save Filters  page. Check the Save filter  box and change the
radio buttonto  In the Window . This will save the filter i n the active worksheet.

Import Wizard - Save Filters

Impart ‘Wizard settings can be saved to a filter file for re-use. Filter files can be selected on the first
page of this wizard.

Once saved, import filters can also be used to automatically determine import settings when dragging
and dropping data files into Origin and when opening data files with the File:0pen menu item.

© In the data file folder |E “Program FilestOriginLab\Origin@145 amples\mpart and Ex|

" |n the User Files folder |C “Documents and Settingstadministratoriky DocumentshOr

& |n the Window

-

Filter Description |

Filter file name [.0IF extension will be appended)

Specify data file names to which thiz filker will be

associated. You can use wild cards, and can specify 5" dat

multiple names separated by ;'

Ex: "kt or “kxt; *.dat; mydata? 777"
[ Specily advanced filter options
Cancel << Back | Next > ‘ Finish ‘
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5.1 Importing Data

7.

Now check the Specify advanced filter options

run at the end of the import) can be specified. In the edit box enter:

col (DegC) =col (2)-273.15 ;

col (DegQ[ u] $=(\+(0)O);

col (DegQ) | ] $=Delta Temperature;

Drag and Diop files in Graph |Dn hat plot data in graph; Open files in worksheet/matris j

Drag and Diop files in Work space |E|pen files in‘Worksheet/Matrix j

The following LabT all code will be executed after a successful import:

Import Wizard - Advanced Options

coll[DegC)=cal[2}-273.15;
collDegCul$=(+0]C]:
collDegCll[$=Dela Temperature;

Canesl << Back | | Finish |

. It brings you to a last page where script (to

Click Finish , the file gets imported and the import filter is now saved in your worksheet. The
fifth column is a column added by the script. It is the Delta Temperature data in Degree

Celsius.

With the worksheet active, click Import  Wizard button again and pick file

Note that the

Import Filter for Current Data Type

window >, so Origin picks up the filter settings that were saved in the worksheet.

Import Wizard - Source

Data Type

* ASCI " Binary " User Defined

Data Source

(¥ File |C:\Program Files\OriginLabtOriging 145 ampleshimport and Exporth 521 —235—07.dalj
™ Clipboard

Impart Filter
[¥ List filters applicable to both Data Tppe and file name

| Impart Filters for current Data Tupe | <Use filter in active window: j |

Description Extract variables from file name and from file header lines

T arget Window
.l ol ol

Template [ <Defaut> |

Template for new sheet or boal:

Impart Made ‘Heplace Exisiting D ata j

Cancel Newt »>> Finish
_tarest | | |

\ S21 -235 -07.dat

drop -down shows < use filter in active

Tutorials
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5.2 Setting Column Values

10. Click Finish and the file getsi mported and the script gets executed (the values in column 5 is
updated).

[y You can save the import settings to the worksheet, perform analysis on
the imported data, and save the workbook as an analysis template for
repeat processing of similar data files. See the tutorial on batch
processing for more information.

5.2 Setting Column Values

Summary

Use the Set Values dialog box to define a mathematical formula that generates or transforms a
dataset. Origin provides a Set Values dialog that allows you to set values in a column using
values from other columns, from the same sheet or from other sheets and books. Origin
provides a large collection of built-in functions, and a panel for executing LabTalk script prior to
computing the column formula. Origin also allows creating variables from metadata stored in

the worksheet or the column header for use in the column formula.

This tutorial will show you how to compute column values:

Using Functions from the F(x) Menu

Using Other Columns

Using Cell Values

Using Variables from Workbook Metadata

Using Functions from the F(x) Menu

1. Create a new workbook. Import the US Metropolitan Area Population.dat file from the
\ Samples \ Data Manipulation \ folder.
+
2. Click the Add New Columns button. E onthe Standard toolbartoadd anew column E.
Highlight this column and right -click onitto select ~ Set Column Values from the context
menu. The Set Values dialog opens.
3.  Select F(x): String: Right(str$,n)$ toadd Right()$ intothe Column Formula panel.
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5.2 Setting Column Values

4. Click in the position between the left parenthesis and the comma, then insert the Trim
function by selecting  F(x): String: Trim(str$[,n])$ . The formula should look like:
Right(Trim()$,)$
5. Select wcol(1):wcol(4) toinsert wcol(4) astheinputofthe  Trim function. Theninput 2 for

the Right function and the expression should look like:

B Sot Values - [USMetropolita]Sheet1!Col(E) EEx
Formula  wool(1)  Col(a) F{x) ‘variables

Fow [i]: From |<auto: To |<auto>
] R R T

Right(Trim(wcol(4))$,2)$|

Recalculate |More - l:l Cancel ok ﬂ

6. Clickthe OK button and the last column will get filled with States from column 4.
SMetropolita - US Metropolitan Area Population.dat E|@|Pz|
Al B(Y) C0 Iy} Efn |2
Long Mame[Population Sa. Mi.  Density Metropalitan Area
1 1186585 9157 1307 Abilene, T T
2 112561 6854 164.2 Albany, GA GA
3 874304 | 32485 2681 Alhany-Schenectady-Troy, NY  |NY
4 480577 1166.2 4121 Albuquergue, MM I
] 131586 13227 99.5 Alexandria, LA LA
& 86688 1461 470 Allentown-Bethlehem, PA-NJ  [MNJ
7 130542 45258 248.3 Altoona, PA P&
] 187547 18239 102.8 Amarillo, TX T
g 226338 16976 133.3 Anchorage, AK Al
10 130669 4522 289 Andersan, IM IN
11 145196 718 2022 Anderson, 5C S5C
12 116034 6084 1907 Anniston, AL AL -
[+ ]\ sheet1 / |K [

Note that some columns had two states at the end of the Metropolitan Area name, so to get
both names change the formula to

Right(Col(Metropolitan Area),Len(Col(Metropolitan Area))-Find(Col(Metropolitan Area),",")-1)$

When referring to another column in the same worksheet, you can use
index, short name, or long name to identify the column.
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5.2 Setting Column Values

Using Other Columns

1. We will continue with the steps from above to show you how to use other columns in the Set
Values dialog. Add a new column to the worksheet (right -click to the right of the last column in
the worksheet and select Add New Column from the context menu). Change the Long Name
of the column to "Population/Sg. Mi."

2. Highlight this column and right -click on it. Select  Set Column Values to bring up the dialog.
Click the Col(A) menu and choose Col(A):Population and then enter the  / character. Click
the Col(A) menu aga in and choose Col(B):Sg. Mi. . The formula should look like:
Col(Population)/Col(Sq. Mi.)

3. Click OK and the column will get computed using data from the other two columns.

Using Columns from Other Sheets
The Set Values dialog provides an Insert menu to easily insert range variables that point to

columns in other books/sheets, which can then be used to compute column values of current

column.

1. Openthe project Samples \ Data Manipulation \ Setting Column Values.OPJ and switch to
the Columns from Other Sheets subfolder.

2. Right-clickonthe Sample sheetand select Duplicate Without Data . And rename the new
sheet as: Corrected Sample . To rename, double -click on the current name.

3. Now you will fill these three columns with data based on formulas that reference colum nsin
the other sheets. Highlight the 1st column and right -click on it to select ~ Set Columns Values
to open the dialog. Select Variables: Insert Range Variables to open the Range Browser
dialog. You will use this dialog to add a range variable to the Befor e Formula Scripts panel,

according to the instructions in the image below:

Step 1. Selact "in Currant 1= &z
W8 Range Browser ook f|un| the dorp-dawn |- ”Dlgl

List Columnz |in Current Boak, 7D Exclude | MMESTMO08 [ Sheat Column Name j

Sheet Index | SMame LMame Comment| Farmat | Size | 1st Yalue Parameters

[Book1]Reference 14 Time i]

[Book1]Reference 2 B Tranzduc 20.41
onk1]Beference Tmn ducer 2 TiM 'Iﬂﬂ'l 523

[BoakT [z ample I lansducer 1 &M 1UU1 2218

[Book1]5 ample 3 E Transducer 2~ o AL Ao

, " . Step 3. Click "Add” butten to
[Book1] ' Comected 5ample 14 Tirne insert range variable and click
[Book1]"Corected Sample ; E Tranzducer 1 oK |‘tht"‘|; to close the dialag

[Boak1]'Corected S ample” Tranzducer 2
—_— /—

Column Selected

ak. | Cancel | ﬂ

Bana: ISP
=

[Book1]Sampleld' Time'"  [1:end]

44 Tutorials



5.2 Setting Column Values

Click OK to close the dialog. The range rl = Sample!A will be automatically inserted to the
Before Formula Scripts panel. Please rename it as
range rTime = Sample!A;

Then enter rTime inthe Column Formula and click the  Apply button to generate data for
the 1st column.

M Set Values - [Book1]"Corrected Sample®!Col(T... E”§|E|
Formula wcol(l) Colia) Fix) ‘Variables

Fow [i] From |<autos To |<autos

1] ] ] ] comy-

_rTimel
Recalculate (Mone - | Cancel| oK | ﬂ

Before Formula Scripts l

range rlime = Sample!A;|

. 23 . .
Click the J button to go to next column. Then select Variables: Insert Range Variables to

open the Range Browser dialog. You will use this dialog to insert two range variables to the
Before Formula Script panel. Sort the datasets by long name (Click the LName heading to
sort it). Insert two range variables which refer to Transducerl columns in both the

Reference  worksheet and the  Sample worksheet. Rename them as:

range rRef = Reference !B;
range rSample = Sample! B;
Then input the following expression into the Column Formula

rSample - (rSample [1] - rRef [1])

Click the Apply button to generate data for the 2nd column of the Corrected Sample
worksheet. Don't click the OK button yet.

Tutorials 45



5.2 Setting Column Values

EEX

ﬁ|
AX) B (o14y] =

Long Mame Time Transducer 1 | Transducer 2 =
Units Sec m my

Sparklines

13 12 19.89

14 13 19.78

15 14 19.84

16 14 2016

17 16 2001

18 17 19.51

19 18 19.04

20 19 19.49

21 20 18.91

22 21 18.52

23 22 19.34

24 23 1919

25 24 19.03 hd

I bl L4 \ Reference ,{ Sample }\Eonecled Sampleﬂu '

You reference a particular cell value with square brackets, so [1] in the
formula above means the first element.

Your formulas can be saved and reloaded into other columns to generate new data.

1.

Now we will edit the range variabl esinthe Before Formula Scripts panel and use another
expression to get the same results. Remove the column names B"Transducer 1" of the two
range variables and select F(x): Variables and Constants: wcol(_ThisNumCaol) in both

lines so it looks as follows:

range rRef = Reference ! WCol( _ThisColNum ) ;

range rSample = Sample ! WCol( _ThisColNum ) ;

Leave the expressions in the Column Formula panel unchanged and click Apply to generate
data. You will find that it gives you the same results, but the formula can now be applied to
any column in the Corrected Sample worksheet, and the range variables will point to the same

column, by index, in the Reference and Sample worksheets.

Select Formula: Save to open the Save dialog and give it a name as "My Correction". Click

the OK button to save it.

. 23 .
Click the button to go to the next column. Select Formula: Load: My Correction and
click the Apply button to generate data for the 3rd column.
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5.2 Setting Column Values

EBEX
AG =I48] C) =
Long Mame Time Transducer 1 | Transducer 2
Units =11 i my
Sparklines
13 12 19.99 7.94
14 13 18.78 7.86
15 14 19.84 7.8
16 15 20016 7.83
17 16 2001 778
18 17 18.81 7.85
18 18 19.04 774
20 19 19.49 77
il 20 18.91 773
23 N 18.52 7.
23 22 19.34 7.65
24 23 18.19 7.
25 24 19.03 7.72 ||
D I,{ Sample ,\Cnnecled Sample/ ||‘ | »

Using Cell Values
Values contained in specific worksheet cells can be referenced and used to compute the
formula for setting column values. This provides an easy way to use worksheet cells as control

cells for updating values in a column.

1. Openthe project \ Samples \ Data Manipulation \ Setting Column Values.opj and switch to
the Cellsina Worksheet subfolder in Project Explorer.

2. Right -click on column C and select the Set Column Values... context menu to bring up the
Set Values dialog.

3. Usethe Variables: Insert Range Variable... menu item to open the Range Browser. Then

select the column w ith the long name (LName) Value . Pressthe Add button to insert a
variable. Press the  Close button to close the dialog.

4. Inthe Before Formula Scripts panel, change the name of the range variable to be rControl
and add these additional lines so that the sc ript looks like below
range rControl = G'Value" ;
int nOrder = rControl [2];
int nPoints = rControl [3];
differentiate -seiy :=(1,2) order :=1 smooth: =1

poly : =nOrder npts : =nPointsoy :=(1, 3);
The script calls the differentiate X-Function and passes the cell values from column G as
arguments for polynomial order and number of points, which controls the Savitzky-Golay

smoothing performed during the differentiation.
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5. Set Recalculate  drop -downto Auto and press OK to close the dialog.

M Set Values - [Book3]Shest11Col(1st Derivative), [2](51/[5]
Formula weol{1)  Col{d) F(x) Variables

Faw[i] From |<autor To |<autor

]« 2] 21 oo
|

Hacalculale Cancel ﬂ

BﬂmemewaSubb]

range rControl = G'Valus":

int nOrder = rControl[2]:

int nPoints = rControl[3]:

differentiate —se iy:=(1.2) order:=1 smooth:
poly:=nCrder npts: =nPoints

< ¥

6. Now you can try to change the values in column G to change the output.

Note: Allowed values of polynomial order are 1 to 9.

The graph shown in the worksheet was first created and then embedded

into the worksheet by merging a group of cells.

Using Variables from Workbook Metadata

Metadata stored in the workbook, such as variables saved when importing data using the

Import Wizard, can be referenced and used for computing column values.

1. Open or continue working with the \ Samples \ Data Manipulation \ Setting Column
Values.OPJ , and switch to the ~ Worksheet Metadata subfolder from the Project Explorer
window.

2. Select column A and right  -click to select the Insert menu option. A new column is inserted to

the left of column A.

3. Select the 1st column (this newly inserted c olumn) and right -click it. Then select  Set Column

Values... menu item to open the Set Values dialog.
4. Select Variables: Insert Info Variable menu item to open the Insert Variables

Select Numeric int from the Variable Type drop -down list. Then selec  t NumberOfPoints

and press Insert  button to insert variable into Before Formula Scripts panel.
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M Insert Variables

Pleaze select one of the user variables from the list below.
You can c Step 1. Select tne .tk ar inzert as a link to
autoupdatel oo Type ted into the worksheet.

Inzert

il

Cloge

v Inzert & linl

Info | Label |

Step 3. Click Insert

Vet T button to insert

Property Walue
=I[C] USER MARISBLES

[ STARTFREQUENCYKHZ
[ STEPFREQUENCYKHZ 025

Step 2. Selectthe variahle
=21 5YSTEM.IMPORT

you want to insert

[ FILEDATE 2.4551EE
[ FILENAME Sample. DAT
[ FILEPATH D:hSample. AT
) FILTER
[ FILETYPE ]
Cunent OriginObject:  [[Bagkd] ﬁ

Then set Variable Type  to Numeric double . Hold Shift key down to select both

StartFrequencyKHz and StepFrequencyKHz ,and then press Insert toinserttwo varia bles.

Press the Close button to close the dialog.

In the upper  Column Formula panel, input {d1:d2:d1+(nl1 -1)*d2}  and then press the OK
button to generate data and close the dialog. The column will be filled with frequency values.

Highlight the firstand s econd columns, right  -click on them and select ~ Set As: XYY  to change
the plotting designations to X and Y. After you change the long name of the 1st column to

Frequency |, the worksheet should look like;

G130
Long Mame| Freguency Real Imaginary
Sparklines l'
1 500 B.35 -4.39
2 500.25 5488 -4.27
3 500.5 5.86 -3.91
4 500.75 6.23 -3.66
5 501 6.47 -3.42
3 501.25 6.47 -3.3
7 501.5 6.71 -2.649
g 501.75 6.1 -3.048
g 402 5.74 -2.32
10 502.25 6.23 -2.2
11 502.5 6.1 -1.71
12 502.75 5.86 -2.08
13 503 574 -2.08 -
14 naa £ 27 el
[T\ sempie / Ky
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5.3 Graphing Data From Multiple Sheets

5.3 Graphing Data From Multiple Sheets

Summary

Origin provides close to 150 built-in graph templates that can be used to create a wide variety
of plots. You can modify these templates or create your own to add to the collection. Creating a
graph in Origin is as simple as selecting the desired data and then selecting a template from a
menu or from the Graphing toolbars. The Plot Setup dialog offers more flexibility in creating

plots, such as plotting data from multiple books or sheets.

This tutorial will show you how to:

Select data in a worksheet and quickly ¢ reate a plot
Add data to an existing graph with drag -n-drop plotting
Use Plot Setup to plot data from multiple sheets

Create and save a custom graph template

Plot groups of plots by label

Create a Plot Quickly by Selecting Data

1. Select File: Recent Imp orts: impASC: My Multifile Import from the main menu. ( My
Multifile Import is a theme saved in another tutorial. If you have never saved it, please
perform the steps in the tutorial to create it.)
2. Importthe fles S15-125-03.dat , S21-235-07.dat and S32-014-04.dat from
\ Samples \ Import and Export \ . Note that the settings in the theme is used to import the
files. So Origin will import each file to a different worksheet of the same workbook. The file
names are used as the worksheet name.

1 0.04 396 1124 100.6

5 0.0 05 1131 1017

G 0.06 . 1013

7 007 '_Le Qarr;e as 100.4

= 08 worksheet name o1

9 0.08 T3] - 101
v [\ 51512503 A 52123507 pS32-014047 |[4] | B

3. Make the third work  sheet, S32 -014 -4, active. To create a three layer graph, highlight the
three Y columns, Delta Temperature, Magnetic Field, and Position and then select Plot: Multi -
Curve: 3YsY -YY. Note: There is no need to highlight the Time column as Origin will
automati cally plot the Y columns against the associated X column in the worksheet.

50 Tutorials



5.3 Graphing Data From Multiple Sheets

1 HE Delta Tem peraturs (K)
Magnetic Field [Oe)
Pasition (mm
45 4 (mm2
40 150 200
= 140150
30 4 I
25 4 R0
k130
207 F1an
5] H 20
10 F120
BN F110 Lyag
0 T T r T T
0 2 4 g ] 10
Time (zec)

Add Data to an Existing Graph with Drag and Drop Plotting

=

Go back to the book with the three sheets of data from the above example.

Highlight the  Delta Temperature column (Colum n B) from the first sheet and then select

Plot: Line: Line to create a line plot.

Go back to the workbook and for the other two sheets, one at a time, select the Delta
Temperature column, position the cursor at the edge of the column, until you see the cu rsor

~F

turn into

Long Marme ] fiji1agnetic Fi  Position
Units (sech {Oe) {rmmy

Comments
Spatklines
/

1 . 110.3 100.2
2 110.6 100.5
3 1108 100.4
4 1111 100.4
5 111.4 100.8

1008 «
»

Delta Tempe @tire (k)

Time (20

Then you can drag and drop the column into the graph page. Another curve will be added
to the current layer.
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5.3 Graphing Data From Multiple Sheets

1= Graph2
-
e ™
g .
E 20
’ ﬂm!siuq ®
4.  After adding the other curves, double click on the layer icon to bring up the Plot Setup  dialog.
Alternatively, right click on the layer icon and select Plot Setup...  from the context menu.

=l Graph2

:1 Hide Laver

Delete Layer

Laver Properties...

Layer Contents. ..

v | [Bookl]315-125-03! "Time"(x), "Delta Temperatura"(y) [1*:1000%]
2 [Bookl]521-235-071 "Time"(%), "Delta Temperature"{y) [1*:700%]
3 [Bookl1]532-014-04! "Time"(x), "Delta Temperature"(y) [1%:650°%]
1 ites.)
Time (sech
5. The Plot Setup dialog opens with the bottom panel visible. (Note: The Plot List  panel is the
b
. . . o
only one you need, but if you wish, you can click the button to expand and show the
other t wo panels of the dialog.) Hold the Shift key while selecting all three dataplot entries,

and then right click and select Group . Click OK to close the dialog.

Il Plot Setup: Configure Data Plots in Layer

Fange Show | Plot Type | Legend
[_|Rescals
i 1 0.01 Line

Remaove
Line
Line

Show Style Holders

oKk | Cancel
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5.3 Graphing Data From Multiple Sheets

Grouping the plots provides for quick creation of presentation -ready graphs because each
selection in the group is assigned a differentiating set of plot attributes (line color = black, red,
green...; symbol shape = square, circle, triangle...; etc).

6. Select Graph: Update Legend to open the legendupdate X-Function dialog. Setthe Auto
Legend Trans lation Mode  to Custom .Enter @WS for Legend Custom Format. Click OK and

the legend will now contain the worksheet name for each dataplot

— $15-125-03

- [}S —— §21-235-07
—— $32.014-04

Delta Temperature (K)
w
L

Time (sec)

Create a Plot using Plot Setup

The Plot Setup dialog box is useful for a variety of plotting tasks including creating graphs,

modifying of plot type, adding plots to or removing plots from the graph, grouping or

ungrouping of plots, and editing of the plot range.

1. Using the same workbook as in the above examples, select no data. It doesn't matter what
worksheet is acti  ve; what is important is that no columns are highlighted.

2. Select Plot: Multi  -Curve: 4 Panel from the menu. Without any data selected, Origin will open
the Plot Setup dialog allowing you to choose the data you wish to plot.

o

3. Expand the top panel by clickin g the ™ | button. Hold the ~ Shift key to highlight the three
worksheets. Alternatively, you can just click and drag your selection so that all three
worksheets are highlighted.

Il Plot Setup: Select Data to Create New P lot

Available D ata: Lang Mame | Sheet Colz | Rows | File Mame
|W0rksheets in Project ﬂ
[~ Include Shortcut Page

Right-click on vaniouz panels
to bring up context menus.
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5.3 Graphing Data From Multiple Sheets

4. In the middle panel, common columns in all three sheets, are displayed. In this case, all three
dp—
sheets have similar data with same column names. Click the double arrow button =*| to show
the plottable column list. This mode is easier because you don't have to check the X and Y
designation check boxes.
= T wEr L Column Long Hame Comments
| O O [ <autc#y  From/Step=
O O O O A Time
O O O [0 B Delta Temperature
O O O 0O c tagnetic Field
O O O [ Pazition
Column Long Hame Comments | Sampling Interval
B[] Delta Temperature
Crv] t agnetic: Field
0] ] Pogition
5. Open the bottom panel of the di alog, the Plot List, if it is not already visible. Layerl is
highlighted. Select  Delta Temperature in the middle panel, and then click the Add button.
Since you already selected the three worksheets in Step 3, this will add to layer 1 the Delta

Temperatur e column from each of the three worksheets.

Ml Plot Setup: Select Data to Create New Plot
Available Data:
|W’nlksheets i Project j

[ Include Shortcut Page

=
W

Right-click on warious panels

Flat Type: Show | [Book1]515-125-03 521-235-07 53201404 &5 ¥
#| |Calumn | Lang Name Comments | Sampling | A
Scatter — DeltaTemperatwe | | |
Lire + Spmbaol L) td agnetic Field —
Calurnn # Bar DM Position b’
Plat Lizt: Drag entries in 1zt column to rearder or to move
between layerz. Right click for other options. | Add | A
Flot Range Shova | Plot Type | Legend -
=1L Laver 1 W Rescale
] Group
¥ [Book1]515-125-030 "Time" [ [1%1000% 0.01 Line Delta Tem;
¥ [Book1]521-235-07) "Time"[< [1%7007] 0.07 - Line Delta Tem;
¥, [Book1]532-014-04) "Time"[< [1%:850°] 0.07 - Line Delta Tem; )
1L Laper 2 ¥ Rescale

W

Cancel

6. Repeat these steps to add Magnetic Field and Position into layer 2 and layer 3 respectively.
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Plot

= Group

Fange Show,| Flot Type

W%, [Book11515-125-031 "Time'"[), "Delta Temperature"(r [17%10007]
¥, [Book1]521-235-071 "Time"[+). "Delta Temperature'(y [1%7007] (
¥, [Book1]532-014-041 "Time"+). "Delta Temperature(v [1%850°] (

=il Laver 2
= Group
I, [Book1]515-125-03! " Time"[), "M agnetic Field Y]
¥, [Book1]521-235-071 "Time"], "M agnetic Field"[v]
I, [Book1]532-014-041 "Time"[), "M agnetic Field" Y]
=il Laver 3
= Group
I, [Book1]515-125-03 " Time"'[), "Position"[Y]
¥, [Book1]521-235-071 "Time"], "Position'

. [Book1]532-071 4-041 "Time"[4). "Position" Y]
=il Laver 4

Rescale

[1%10007]
[1=700°] (
[1%880°] (
WIRescale

[1%10007]
[1=700°] (
[1%880°] (
[IRescale

Line
Line

Line

Line
Line

Line

Line
Line

Line

Note that in each layer, the three dataplots are automatically grouped.

7. Click the OK button to create the graph.

=l Graph1
160 4
w0 E—petta Temperatire —— Magietis Fe W
Z JERTLE
Ft 1<}
2 an 2 420
£ =
=
2 m i 1o0
g 2
o 10 g 80
B 4
& = &0
o
[ H wo [ 5 10
Tme gec) Tme geg
200 = ostion 54
E
£ z 5
=150 =
c m
Z A
r.?_ -
100 2
o
o H 10 [} 2 [ [ [ 10
Tme gec) ¥ Axk The

Customize and Save a Graph Template

In the above examples, the 3Ys Y-YY, Line and 4 Panel plots are each created from a
different, specific built-in plot template. If you don't see the exact graph you need, you can
often create it and save it as your own template to reuse later with similar data.

1. Continue with the 4 panel plot from above. Select the empty 4th layer and press the

key on the keyboard to get rid of it.
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5.3 Graphing Data From Multiple Sheets

3.

=l Graph1

=]
[~]
=

w
=]

Deta Temperatune (K
s 3

—— Defta Tem pe @ty Wl

=1

I
-]

tagnetic Field (D)
@ o
= B

—— Magietic Fe Kl

o

5 10

Tme gec) *
200 —rpostin g
< J
£ 2
= 150 - o
£ -
100 24
om -
i 5 10 #
Tme gec)

delete this
layer

X Axk THe

Select Graph: Layer Management...
dialog. On the Arrange

from the menu to bring up the Layer Managem
tab, set column=1, row=3; check the

expand the Spacing(% of Page) branch and set the

click OK.

Vertical Gap

Show Axes Frame

ent
checkbox;
to 0. Click Apply and then

Layer Selection

averz 1
Layer3 1

| [Mame _ Linkto
er

Add

Arange Size.-’F'osit\onl Link. |Axes | Disp\ay'

Bl Arnrang:

Link Layers

Mtmber of Rows

Mumber of Calumns

Shiow Awes Frame

farange Selected Layers [

Keep Laper Aspect Ratio [

~

Overlapping axes/ticks are hidden

B Spacing (in % of Fage Dimension]

Apply

Horizontal Gap |5—
Left Margin |15—
Right Margin |1D—
Top Margin I‘ID—
Bottarn b argin I‘IS—

Press F1 for more info.

All linked layer[s) with 2 of Linked Layer as Units will keep its spatial relationship |

Undo

| Ok | Cancel |

>

Select File: Page Setup

from menu and change the

Orientation

to Portrait
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5.3 Graphing Data From Multiple Sheets

4.

Select Graph: Update Legend: Open Dialog
the legend in all layers on the graph page.
Enter @WS for Legend Custom Format. Click

Now that you have customized the graph, select

I= Graph2

[z

40

30 A

20 A

— $15-125-03
— $21-235-07
— $32-014-04

160

100 A

1405 ——515-125-03
120 - —— $21-235-07
—— 532-014-04

20

~

60 4

Magnetic Field (Oe)Delta Temperature {(K)

200

150

100 4

Position {rm)

Fs15.125.03

— 521-235-07
— $32-014-04

Time (sec)

opens, save as a new template with a new name such as

File: Save Template As

PAN3 under the

category.
Ml Utilities\File: template_saveas
Save a graph/workbook /matris window to a template
Category UserDefined L
Template Hame 3
Template Description
File Path C:\Documents and E]
Save image for preview| EMF First)
Allow System Theme to Dverride [F
Ok Cancel
Then you can reuse this template in the next exampl e.

. Leave the destination as Whole Page to update
Set the Auto Legend Translation Mode to Custom.
OK. Your graph will then

look as follows:

. In the dialog that
UserDefined
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5.3 Graphing Data From Multiple Sheets

Plot into a Saved Custom Template

1. Go back to the workbook, and select the Plot: Template Library... menu to bring up the
Template Library dialog. All of the Origin templates, including Graph, Workbook, and
Matrix templates, are listed here. Expand the UserDefined  category under Graph

Template , and you'll see the one that you just saved in the last example.

B Template Library

Category Preview ‘Window

+| Contour A
+ Specialized

+ 3D Surface

+ 3D Wwires & Bars

¥

—TDelm
——Delia Tempe rakrd
—— Delia Tempe rakrg

/7=-=I8“1t Fied
a4 —— Magre k= Fled
- ——Magre K Flek
MvSURFALCE [ser) s I

MYWINDROSE [User) — e

MrFOURPAMEL [Uze @ — Parilen
] J L

+ Built-in LI S T B B
=| Matrix Template [*.otm) Time sea
+ Built-in v

Image

UszerDefined
My BOX CHART [Usze
MY GRAPH [User)
CIRCLE WITH DROP

Magre Ic Fled (06} D ella Temperakre ()

Post lon fnm)

Description

Location:D:“\Documents and S ettings\ky DocumentshOriginlabh814 ser Files\PAN 3. atp
Date Modified:9/16/2009 10:55:50

Plot Setup... | Scan User Templates Add Template | Plat | Cancel

2. Clickthe PlotSetup button. Then you can use the same steps from the Create a Plot using
Plot Setup  section to create a 3 panel graph directly.

Plot Groups
Origin 8.1 offers a new plotting option Multiple Panels by Label that allows you to create a

multi-layer graph, each layer of which contains multiple plots identified by the same label.

1. Openthefile Samples \ Graphing \ Automobile Data.ogw
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5.3 Graphing Data From Multiple Sheets

Group Identifier

AT BOT Dty Ef1) FE2n G
‘Vear | Mean inimum _ Median Maximum | Year Mean |
Power Power  Power | Power  Power  0~60 moh 0~60 mph 0

1] 1992 12546 94 126 165 1992 13.35

2( 1993 12232 100 112 165 19493 13.52

3| 1994 103.57 52 108 169 1994 14.86

4] 1995 92149 57 91 139 19495 15.47

5 1996 78.96 62 73 121 1996

G 1997 73.48 62 73 102 1997

7| 1998 6842 39 69 84 1998

8] 1999 £9.96 55 69 91 1999

9( 2000 60.72 33 62 85 2000

10( 2001 | 63.10 44 64 84 2001

11| 2002 52.24 36 51 66 2002

12| 2003 51.27 38 50 70 2003

13| 2004 4988 38 505 ] 2004

[T hpata/ L

Click on top left corner of the worksheet to select the entire sheet. Select
Multiple Panels by Label to openthe plot -by -label dialog.
Set the dialog options as follows. Click the OK button to create the graph.

I PLOTTING: plotbylabel

Dialag Theme | ﬂ

Descrption  |Plot a multiple-layers graph by grouping on column labels

Input [BoskZDatal (A Y ear” & Mean] (& rear CM
Group ldentifier [uantity -

Plot Type Line+Symbol -

Number of Rows 3 IV Aute
Humber of Columns 2 v Auto

5 groups in total

[ Auto Preview Preview | ok | Cancel | ﬂ

The graph should loo

k like this:

Plot: Multi

-Curve:
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5.4 Customizing a Graph

I= Graph1

‘x.-—'\/\/\'_‘/ w;: ¢
£ T, \_, g ﬁj
] R " H
2 . e E :

Engine Displacement i

5.4 Customizing a Graph

Summary
Editing your Origin graph is very easy. Any graph element can be selected and with its
associated dialog the properties can be modified. In fact, you can customize your graph right

down to a single data point.

This tutorial will show you how to:

Resize a Layer

Add a Layer Title

Customize and Save a Template
Customize Axes

Apply a Graph Theme

Change Plotting Order in a Layer
Custo mize a Point

Customize a Group Plot
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5.4 Customizing a Graph

Resize Layer

Open the Customizing Graphs.OPJ from the \ Samples \ Graphing folder and select the
Resize Graph and Customize Symbol folder from the  Project Explorer window.
Make Graph2 active and right -click inside the la yer, above the data points to select

Add/Modify Layer Title from the context menu that opens. Add a title as the following graph
shows.

= Graphz = 8]
1
Sensor Output vs. Displacement
16
L}
1" -
"n
12 4 g "
E 10 - " -
i
7 n
3 .,
- &4
E . "
[
Lz . L]
2
L}
o4 L]

Db place me nt (mm3

The layer can easily be resized graphically by dragging the sizing handles. To resize it, single

click inside the lay er, but not on a data point. You can left -click in the same space you right -
clicked when adding the Layer Title. The layer will become selected as seen below, and then
you can drag one of the 8 anchor points to resize the layer. Note: If you hold the Ctrl key

while dragging, the aspect ratio will be maintained.

I= Graph2 =l
1 [(® ] sensor Output
Sensor Output vs. Displacement
= = il
16 -
1 n
"o -
J LN |
12 - g "
&
i -
E "
2.
g c°a . [] ]
o [
g "7
2 . "t
.+
Lz} n L]
2.
[
o m
L L o I o
i 2 ‘ [ 8 10 12
Dis pla ce me nt(mm)

You can also use the  Plot Details  dialog to input the size of the layer to accurately resize it.
Double -click inside the layer (same spot you left -clicked above) to open the Plot Details
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5.4 Customizing a Graph

dialog. G otothe Size/Speed tab, and set the layer area to the values shown in the image
below:

Backgound  SizesSpeed ] Display] Stack ]

Left |1.895 Top |0.94 Unitz  |inch -
“Width |7.235 Height |5.835
Graphic Image Caching  |Mone -

Customize

In this section, we will show you how to change the color of a data plot and how to change the

properties of the axes.

Single click on one of the data poi nts of Graph2 , which selects the entire dataplot, and then

. . . Z o
change the color of the data points to red by using the Line/Border Color button "= in
the Style toolbar.
Then we will use the  Axis dialog to customize the axes. Double click on the X -axis to open the

dialog and set the dialog to the following:
O Onthe Scale tab, choosethe # Major Ticks radio button and input 5 into it. Then

select Vertical fromthe Selection list box. The name of the dialog changes to Y
Axis when you do this. Input 0, 16 and 11 to From , To and # Major Ticks edit
boxes.

O Onthe Title & Format tab, select Top fromthe Selection listand checkthe Show
Axis & Ticks  check box to add the top X  -axis. Then select Right fromthe Selection
list and also check the ~ Show Axis & Ticks  check box to add the right Y -axis. Then
the graph should look like

I= Graph2 EJ@|E|
1
Sensor Output vs. Displacement
160 T T T
104 M = ]
- L] 4
128 - - -
—_ 112 o 4
= -
E 95 " ]
E 80
3 - "
E B4 - 4
T s - " 1
Lz
32 " ]
16 n ]
oo = T T T
o 3 1] 9 12
DEplacementimm)
62 Tutorials



5.4 Customizing a Graph

Save and Re-use Template
In this section, we will show you how to save the graph above as a template and reuse it.

1. Selectthe File: Save Template As...
window title and choose
template as

menu (alternatively, right
Save Template As...
MyGraphTemplate . Then click the

-click on the gr aph
from the context menu) and rename the
OK button to save it.

M Utilities\File: template_saveas

Save a graph/workbook/matrix window to a template

Category UserDefined -

Template Hame |MyGraphT emplate

Template Description |

File Path [C:\DriginB1LFF L]
Save image for preview[ EMF first)
Allow Syztem Theme to Dverride r

Qg | Cancel |

2. Create a new workbook and import the data file
by using File: Im port: Single ASCII
Library . Then select MyGraphTemplate

\ Samples \ Curve Fitting \ Sensor2.dat
. Highlight column B and select Plot: Template
and click Plot button to create a graph.

+ Specialized

+ 30 Surface

+ 30 Wires & Bars
+ Image

= UzerDefined
e MYGRAPHTEMPLATE [Uzer]

= workbook Template [*.otw] k
+ Built-in

= Matrix Template [*.otm]
+ Built-in

The graph should look like:

1 =
Sensor Outputvs. Displacement
207 T T T
264 "
L]

230 -
z 195 "
£ 165 am
3 [
4
5 132 L
=] .
5 994
@ "y
5 [
o 65 -

L]
33 .
]
00 4
T T T
o 3 5 E 12
Displacement (mm)
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5.4 Customizing a Graph

Changing graph using theme

Origin stores the properties of a graph in a theme file. In this section we will show you how to

customize a graph by using theme.

1.

With Graph3 active, select Tools: Theme Organizer
theme Ticks Allln and Times New Roman Font
button to clos e the dialog. The graph should look like

to open the dialog. Apply the
respectively. Then click the Close

& Graph3
1

Sensor Cutput (¥ )
N

Displacement (mum)

Then we will copy the formats of the current graph and paste them to Graph2 . Right -click
to the right of the layer, anywhere on an empty white space or even on the gray area and

select Copy Format: All Style For mats . Then activate Graph2 and right -click in a

similar spot as you did on . Then Graph2 should look
like the image below:

Graph3 and select Paste Format

Graph2
144 | . = J
L u i
12.8 ., " L]
mr L J
:}E 9 | " " p
E 50 | . J
Sl - . ]
L;-% +s | s " 4
af n" ]
i | n J
00 L] . ! |
[} 3 ] 9 12
Displacemert (mm)
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5.4 Customizing a Graph

Plotting Order

In this section, we will show you how to change the plotting order by using the Plot Setup

dialog.

3.

Go to the Plotting Order folder and activate  Graph 1 . Select Graph: Plot Setup from the
main menu to open the Plot Setup  dialog. (Alternatively, double -click on the layer 1 icon in
the upper left hand corner of the graph, which also will op en the Plot Setup dialog.)

Inthe PlotList Panel, drag the line plot and drop beneath the Column/Bar plot type.

mu Plot Setup: Configure Data Plots in Layer

Show | Plot Type Legend

ak | Cancel Apply

Click the OK button and you will see that the red curve is now drawn on top. Notice the legend
reflects the new plotting order as well.

=] Graphi E||E|E|
1

[ Counts of B
.

@ 18

Count

T T T T T
-0 o 50 100 150 200

Bin Center

Customize points

In this section, we will show you how to customize a single data point.

Continue viewing the contents of the Plotting Order folder and make sure  Graph 1 s active.
Click to select one of the columns and all columns become selected. Click again on one of the
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5.4 Customizing a Graph

columns to select just that one column. Then change the color to green by using the
_ & -
Line/Border Color button ™=  onthe Style toolbar.
2. Youcan also use the Plot Details  dialog to customize a single column. Press the Ctrl  key
while double -clicking on one of the columns to open the Plot Details  dialog. You'll be editing

the properties of just that single data point. Notice the index number for that point in the Plot

Details dialog. Change the Fill Color to Red and Pattern to Dense . Thenthe graph should

look like:
1=l Graphi E
0
@ ] _
144
E 10 4
5 8o
LA L B
Bin Center
3. You customize the slice of a pie graph in the same way. Go to the Edit Single Data Point
folder and activate the pie graph. Press the Ctrl key and double -click on one of the slices to

openthe Plot Details dialog. Onthe Pattern tab, setthe Fill Pattern to Dense from the
drop -down list, and set the Pattern Color to Red . (Alternatively, you could have clicked once

and clicked again on a slice to select just that one point, and then used the Style toolbar to
customize that one poi  nt.) The graph should look like:

El Graph1B %]
1

Fopulation by Major Ethnic Groups
Southem Galfornia

HEpark
5%

otier

Atrcas Ame rkar
Do  AsEiPacm

B.a%

Amerkas hdi

4. You can customize a single data point and add an annotation to it. Go back to the Resize
Graph and Customize Symbol folder. Press the Ctrl key and double -click on one of the

scatter points to open the Plot Details  dialog . Onthe Symbol tab, click the triangular

Preview button to open the symbol gallery, and then select the shape as Sphere . Increase

the Size to 18 . Click the Ok button to close the dialog.

66
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5.4 Customizing a Graph

5. Now you can use the annotation tool to add X, Y values that corresp ond to your customized
data point. Selectthe ~ Annotation  button fromthe  Tools toolbar.

B | B3 reader

X EEfM

zgj‘ F Cursor
Then move the annotation cursor to your customized data point and double -click on it. Origin
will automatically add a text object. Hit the ESC key or click on the Po inter button to stop
annotating. You can customize the text label by double -clicking on it to enter edit mode. You
can also change its position by clicking and dragging - a line will automatically be drawn

connecting the point and the label.

1 [(® Jsercor tapa
Sensor Quip ut vs. Displacement
10 T T

144 | = = 1

pEE ia 4

(6, 7.81)F] "

T

Senaor Ctprt (V)

Yy ] L L .
L] 3 i k) 12

Drisplacement (mm)

Group plots

In this last section, we will show you how to customize a grouped data plot.

1. Selectthe Grouped Data  folder. Book3 will be active. Highlight the entire worksheet and

-
click the line button onthe 2D Graphs toolbar to create a line graph.

2. Double -click o nthe X -axis to openthe Axis dialog. Input 0.5 forthe From editboxand 3.0
forthe To edit box. Select Manual fromthe Rescale drop -down list (you will need to scroll up
in the list). This prevents the From and To values from changing. Click OK to apply these
settings.

3. Double -click somewhere inside the layer, above the line plots, on a blank place, to open the
Plot Details  dialog. Onthe Stack tab, select Auto inthe Offset group. Click OK to close the
dialog.

4. Select Graph: Rescale to Show All . The Y scale of the graph automatically rescales while the
X scale hasn't been changed because the option was set to manual. Please resize the layer and
move the legend as you want.
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5.

Graph4 ) i=1[e3]

1

—soew 400G

——s0ew,500 C
—— 1008y, 400°C
——1008y,600 ©

] ——200eu 400 ©
bk ——on0eu, 600

Yield 1 (arb. units)
3

Click on one of the data plots, which selects the entire group, and then use th e Line/Border
& -
Color button ™= onthe Style toolbar to change the colors. Inthe Incr. List , you can

select the second to last increment list . The graph should look like:

1

50w, 400 C

s0ew. 500 ¢
——1o0ew. 100 e
—— to0ew.600 ‘¢
——zo0ew. 400 ‘¢
200 ew. 600 "

Yield 1 (arb. units)
o bds a8 BEBEEEEHYSE

Though these data plots have been grouped, you can also customize each of them by clicking
on the data plot twice. For example, you can click the yellow data plot twice (click once, pause

-
and click again) and then click the Line/Border Color button ™=  onthe Style toolbar to
change the color to another color, such as Olive .
You can also customize the graph by double -clicking on one of the data plots to open the Plot

Details dialog. Onthe Group tab, you can click the browser button

Increment | Details

Line Color | By One (= . -

Line Style |Mone  |[=

to open the Increment Editor dialog. In this dialog, customize the graph as the following
image shows. P lease note that you can also drag the index of a row and move it to change the
order of the color list.
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M Increment Editor;

ight click to get this

Right-click | menu to operate on
rows ko real palette

Click this button
to choose color.

1| [ et
2 [ Gray
3 e
+ G-
5| [ O'i-=
B[] Cvan

Open in palette editor
Load palette

Add
Delete

Save
Load 3

The graph should look like:

Right click on the inner position of this dialog and select

Graph4

i
k]
H
5
k=]
-
=
o
=

——soew, 400’
soew, 600 ©
——fooew, 400
—  fpoew,600 ‘¢
——200eu, 400 '
200eu,600 '

future use. Then you ca

will find that
shows.

MyPallete

Save to save it as

n right -click to get the context menu and select the

appears as the first entry in the fly

MyPallete  for
Load option. You

-out menu as the following image
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5.4 Customizing a Graph

| MyPallete.oth |
Color List Basic, OTH
Color List Black and RGE.OTH
Color List Blue-Greens, OTH
Color List Default, OTH
Color List Gray Scale, OTH
Color List Rainbow, OTH
Color List RGE.OTH
Color List WindRose.oth
Drark Colors Light Grids.oth

In the following section, we will show you how to use Palettes to set colors for a group of data

plots.

Activate Book3 and highlight all the columns. Select Plot: Multi - Curve: Waterfall to
create a graph. Double  -click on the X -axistoopenthe Axis dialog, set From as 0.5 and
To as 3. Select Vertical fromthe Selection list,set From , To, Increment  edit boxes to
-10, 100 and 20 .

= Graph5

100

“ield 1 (arb. units])
-
]
I

X (Mew)
Click on one of the data plots and then use the Line/Border Color button on the  Style
toolbar to change the colors. You can select the Rainbow palette (I inthe Palettes

The graph should look like:
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3.

[=l|Graph5 _| |E| E|

|

os 10 15 Bl 25 EL)

“ield 1 (arb. units)
&

X (Mew)

You can double -click on one of the plots to get the color list as the following image shows:

Increment | Details

Line Color Binned [+ - | -
Fill twea Color | Mone (=1 | [T IHENDA 1 1
Line Style Mone |[= ——ee

M Increment Editor,

Right-click for more options, drag and move

rows to rearrange
d j Cancel
A~

i

2| [t =
253 [ A<t =
254| [ A<t -
255/ [ A<t -
256 [ A<t i

You can find that the  Increment has been setto Binned so colors are picked from the 256
available in the
We will change the palette to Reef by click onthe Browser button to open the
Increment Editor
Load: Reef.PAL

Rainbow  palette.

dialog. Then right click on the inner position of this dialog and select
. The color listin  Plot Details  dialog should be:

Increment | Details

Lire Color |Binned L . - |
Fill rea Color |Mone (=[N0 NN ]

Line Style Mone (=

And the graph should look like:
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= Graph5

B

5o
=

ield 1 (arb. units)
&

o

o
L

5.5 Contour Plots and Color Mapping

Summary

Origin offers rectangular, polar, and ternary contour plots. For rectangular contour plots, the
data can be either in a matrix or in a worksheet in XYZ format. Polar contour plots can be
generated from three columns of data in a workshe e t organi zed either
Ternary contour plots can be generated from worksheet data organized in X Y Z Z format
where the 2nd Z-column contains the 4th parameter which is the height value at a given XYZ

point in the ternary space.

Many options are available for customizing contour plots, such as setting different major and
minor contour levels, displaying contour lines only at major levels, applying color palettes, and
also control for a custom boundary in the case of contour plots created directly from the

worksheet.

This tutorial will show you how to:

72 Tutorials

as



5.5 Contour Plots and Color Mapping

Set values in a Matrix and create a Contour Plot
Customize levels, lines, and color mapping
Extract data from contour lines

Create a Contour Plot directly from XYZ data
Use a Custom B oundary

Create Contour Plot from Matrix

1.

2.

First, create a new matrix and set the dimensions for it. Click the New Matrix button

8 to create a new matrix. Then move the mouse to the upper left corner of the matrix
until the shape of the pointer has been chan ged as the following image shows and single
click it to select the entire matrix.

|~ oo e foa|ma) =

g
10 = = = =
1 = = = -
12 = = = -

W\3M5h93l1 / - <1 ﬁ

Select Set Matrix Dimensions and set the dialog as the following image shows:
Ml Data Manipulation\Matrix: mdim E]@
Set the dimensions and values of =Y coardinates far the active
matriz
E Dimensions
Colurnns 101
Flows 101
[ Coordinates [X-column Y-row]
Last % 10
Lasty 10
u:8 ‘ Cancel |
Input data into the matrix by using the Set Values  dialog. Highlight the matrix and ri ght -
click on it. Select  Set Matrix Values to openthe SetValues dialog. Input i*sin(x) -

j*cos(y) inthe Formula edit box and click OK button to generate data. The matrix
should look like this:
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3.

4.

5.

1 -1
2 -0.995
3|  -0.98007
4] -0.95534
5 -0.92106
G| -0.87748
7| -0.82534
8] -0.76454
4]  -0.69671
10  -0.62161
il -0.5403
12 -0.4536
13 0.36236

-1.90017 0 -2e0aa
-1.79034 258767
-1.66063  -2.34419
-1.81134 0 207133
-1.34295  -1.764984
-1.168616 -1.44073
-0.95184 -1.08532
-0.73102 -0.70517
-0.43491 -0.3021
-0.244588 012186
0.01756 0.56446
0.28081 1.02324

-3.70448
-3.38888
-3.03371
-2.63927
-2 20664
-1.73721
-1.2327
-0.69521
-012714
046876
1.085851
1.73186

= 0587312 1.49563 239233
14 o 7 1.978487 306729
«[r \ms{_The row index 4

461058 4|
-4.19618
-3.73208 ]
321901
265821
20514
-1.40075
-0.70886
0.02123
0.78613
1.58209
2.40504
3.25065

411436 ~
L4

Each data point in the matrix corresponds to two differe
column and row indices. The other is the X and Y coordinates. You can select View: Show

X/IY to see the X, Y coordinates.

nt kinds of indices. One is the

EE

IR 0z 03 04 5]

-1 -1.80017 0 -2.80133 -3.70448  -4.61058 & |
-0.995 -1.79034 -2A87E7 -3.38895 -419618

-0.98007 -1.66063 -2.34419 -3.03371 -3.73208
-0.85534  -151134 -207133 -263827 -321801
-0.82106  -1.34295 -1.76884 -220664 -2E65821
-0.877488 -1.15616 -1.44073 -1.73721 -2.0514
-0.82534 -0.95184 -1.08532 -1.2327  -1.40075
-0.76484 -0.73102 -0.70517 -069521 -0.708B6
-0.69671 | -0.48491 -0.3021 0 -012714 0.02123
-0.62161 | -0.244849 012186 0.468TH 0.78613
-0.5403 0.01746 0.56446 1.08951 1.58209
0.29081 1.02324 1.73186 2.40504
057312 1.49563 239233 3.25065

1.97887 306729 411436 «
ol =

You can also select View: Image Mode

to show the image.

MBook1 :1/1

[ <[> \Msheet1

Now, create a contour plot. Activate t

None . The graph should look like this:

he matrix and select
Color Fill  to create a contour. Right click on the contour and select

Plot: Contour: Contour -

Display Caching:
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5.5 Contour Plots and Color Mapping

 Axiz Title

X Axis Title

Customize Levels, Lines and Color Map
Origin makes it easy to customize the contour plot, including changing the color scale and

adding labels. The following steps show you how.

1. Double click on the contour plot to open the Plot Details  dialog. Click on the word Layerl in
the left panel (leave the check -box checked, and click on the w ord itself), and then select
Size/Speed  tab in the right panel, disable the Matrix data, maximum points per
dimension  to turn off Speed Mode.

2. Then select [MBook1l]MSheet1!1(Z)(1:10201) to go to the matrix level. Click on the Level

heading in the right pane  |to openthe SetLevels dialog. Click Find Min/Max button and
then set Major Levels to 8, Minor Levels to 32 . And then click OK button to close it.

Set Levels |z|
From 136  Increment ID
To |‘I?E ¥ i Major Levels I8
Tupe Linear A f# Minor Levels |32
Total # of Levels |255
First Level ID
| Find Min!MaHll 0K | Cancel |
3.  Now load a palette for the contour. Click on the Fill heading to openthe  Fill dialog, Select
Load Palet te radio box and then click the Select Palette button to select the Rainbow

palette. Click Ok button to close the dialog.
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5.5 Contour Plots and Color Mapping

(x)

Color Generations by Interpolation oK

i

" Linvited Mising Cancel

€ Introducing Other Calars in Mising

* Load Palette

Il . R ainbow

[v Link to Palette

Pattern Generations

To

j ||:| Mane j
| |

From
Pattern ||:| Mone
Colar
Line ‘width

] | [

Click Line headingto openthe  Contour Lines
only and click OK button to close the dia

dialog.

Set the properties for the color scale. Right click on the color scale and select

open the Color Scales Control dialog. Select

dialog. Then select the

Show on Major Levels

button to  apply it to the color scale. Then the contour should look like

= Graphi

W Adis Title

X Az Title

Show on Major Levels

log. Then click OK button to close the Plot Details

Properties  to
check box and click OK

Click three times on a contour line (two single clicks, the first click selects the layer denoted by

a red square at the plot center, the second click selects the contour line; if you mistak enly
double -click, the Plot Details dialog will open) and then click again (a third time) to select all

Green by using the Line/Border Color button

lines at that level. Then change the color to
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5.5 Contour Plots and Color Mapping

7.

£ -
= in Font toolbar. And also change the width to 3 by using the Line/Border Width

B ||
button in the same toolbar.

E
3
=
The color and
2 the width have
been changed.
0+
0 2 (3 [ B 10
X Axiz Title
Right click on the selected contour line and select Add Contour Label to add a label.

I= Graph1

3 contour labels
have been added
You can use the
menu option to
add more

W Aoz Title

X oAxis Title

Click twice on a contour line to select it, then right click and select Extract Contour Lines
Origin will extract  the data for that contour line to a worksheet. The following image shows

part of the data in the worksheet.
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5.5 Contour Plots and Color Mapping

Long Mame
Lnits
Comments

Z-Level| 39.500000 | 39.500000

1] 0.36093 10

7| 036218 9.3

3| 038377 9.8

4| 038581 9.7

5| 036832 9.6

6 037133 9.5

7| 037487 9.4

5| 0.37895 9.3

5| 0.38362 9.2

10| 038888 5.1

11| 039478 9#
<[]\ Sheet1 / [« >

Create a Contour Plot from XYZ Data
Origin can create contour plots directly from XYZ data in a worksheet without the need for an

intermediate matrix. Delaunay Triangulation is used to compute and draw the contour lines.

1. Create a new worksheet and import the 3D XYZ.dat fromthe \ Samples \ Matrix Conversion
13,
and Gridding  folder by using the  Import Single ASCII button EE

2. Highlight the third column an d right click on it to select SetAs: Z . Thenselect Plot: Contour:
XYZ Contour  to create a graph as the following image shows.

AL -2 -0 8 & - & 8 10 12 14

Show the Triangulation Grid

1.  Show the triangulation grid that is used to create a contour plot from the data. The individual
data points are located at the nodes or vertices of the grid. First, create a new worksheet and
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5.5 Contour Plots and Color Mapping

importthe XYZ Random Gaussian.dat file from the \ Samples \ Matrix Conversion and
1itg
Gridding folder by using the  Import Single ASCII button B
Highlight the third ¢ olumn and right click on it to select SetAs: Z . Thenselect Plot: Contour:

XYZ Contour  to create a graph.

= Graph3

Double click on the contour plot to open the Plot Details  dialog. Click onthe Line heading to
open the Contour Lines dialog and select Hide All to hide all he contour lines. Click OK to
close this dialog. Then select Show Grid Lines and Show Data Points check boxes in the
Color Map/Contours tab. Click OK button to close the Plot Details dialog.

Calor Fill Cantral

¥ Enabled

¥ Show Grid Lines
W Show Data Ponits

The contour plot with its superimpose d grid should look like this:
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Apply Custom Boundary

A custom boundary can be applied to contour plots created directly from XYZ data where user
provides the data points for boundary in additional columns of the same worksheet. This
feature is useful when you have specific boundary data that defines the outline of an object,

such as say the profile of an engine and the contour shows engine temperature.

1. We will continue to use the worksheet and the contour plot that created with the XYZ
Random Gaussian.d at in the previous example.
+
2. Gotothe XYZRandomGaus workbook and click the Add New Columns button E twice to

add two columns. Highlight the two columns and right click on it to select Set As: XY XY . And
enter four rows of data such as below:

12 |10

18 (12

16 (18

14 (16

3. Double click on the contour plot to open the Plot Details  dialog. Select Contour Info tab in

the right panel. And set the dialog as the following image shows to customize the boundary for
the contour plot. And remember to uncheck th e Show Grid Lines and Show Data Points
check boxes inthe  Color Map/Contours tab. Click OK button to close the Plot Details dialog.

Click OK button to close the Plot Details dialog.

-

Tatal points increase factor (100
Smiaothing Parameter 0.001

" Data Boundary
" Laper Boundary

+ Custorn Boundary

Boundary % Data ColD] -
Boundary v Data CalE) -

The graph should look like
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108
am
.....
m
1
T T T T T
1o 12 1 16 18

A

5.6 Merging and Arranging Graphs

Summary

The Merge Graph Windows dialog allows you to select which graphs you wish to combine,

choosing from any graph in the project. It also has controls to specify how you want the

individual graphs arranged on the new page.

The Object Edit toolbar allows you to quickly align and size multiple layers.

The Layer Management dialog lets you add, arrange and link layers on a single graph page.

This tutorial will show you how to:

Merge multiple graphs into one graph

Resize and align layers quickly

Add a second axis  using a nonlinear relationship with the primary axis
Use Layer Management for more complex layer positioning and linking

Creating a Merged Graph from Multiple Graphs

Import two files  sensorOl.dat and sensor02.dat from \ Samples \ Curve Fitting \, as
separate sheets in separate books with file name into sheet. (Please read the Importing Data
tutorial for how to import files.)

Select the Y column of one sheet and create a line plot. Repeat with the Y column of the other

sheet and create a second line plot. You will have two separate graph windows at this point.
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Fie Ect Vew Goph Deta fndysk Took Fomek ‘Window Help
DE2RERREORFdeEHE @ &esBE

AGO BiF - ] (==
Long Mama| Displatement Sensor Oulput
Linis i Fiiy
Comiments
Sparkings|
- i
7 Long Mame| Displacement  Ser
3 Linfiz i 1 =]
Il Camments
T T Somaner A SPEHINES ff_,_f
1 1 117
2 15 I
3 rd 43
[ 15 5.04
4]+ [\ Seeuocz f B
4 *
A OM Dk Colory s Light Geics
3. Now to merge the two graph into one page, bring up the merge graphs dialog from Graph:
Merge Graph Windows . In this dialog, the default settings for merging graphs is All'in
Active Folder (Open) , S0t he two graph windows are already listed in the Graphs box.
M Graph Manipulation: merge_graph
Dialog Theme I
Diescription |Merge selected graph windows into one graph
Y
Merge E
Graphs
Keep Source Graphs |v
Rearrange Layout I
Anange Settings v
<[] Bl
4.  Specify the following settings to merge the two graphs: 1), Uncheck Keep Source Graphs
This will remove source graphs after merging. 2), Arrange the layers as one column, two rows.
3), Check Show Axes Frame . In this example, the two layers share the same X axis range,
so we can hide the overlapped X axis. 4), Set the Vertical Gap  to O for the two layers. 5),
Change page orientation to Portrait . Then the source plots will be added as layers in th e new

graph page.
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5.

6.

Keep Source Graphs @

Rearrange Layout v
[ Arrange Settings
Mumber of Fows
Number of Calurnns
Add Extra Laper(s) for Grid r
Keep Layer Azpect R atio ™
Link Lavers v
Show Axes Frame
Overlapping axesfticks are hidden

[H Spacing [in % of Page Dimension]

Haorizontal Gap I
Wertical Gap @7
Left Margin 5
Right kargin ,'107
Top Margin "107
Bottom M argin =

[ Page Setup

Orientation

Click OK to close the dialog, and a new merged graph page is created:

Graph3
_[2]
| L | Sensor Dutput
154
=
£
S 10
=
(=]
2 5
[}
Wl
a0 Sensor Output
3
=204
b=
[=3
E
(=]
= 104
C
[}
L]
0 T T T T T
0 2 4 g g 10 12
Displacement (mm)

Double -click the top X axis and add tick labels as below:
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1 E4
1]
15877
=
E
S 104
g Scale ] Title & Form:
5 5l TiekLabels | Minar’
5 .
I Selection: @ow Major Labels
30 le P Mumeric
—_ 123
E Bottom
=204 123 ;
=] [ Drefault: Arial
2 m Font efault; Aria
% 10 |:. Color A . Blac
g 2@ [~ Bald Poirt
o 3

The two graph legends are the same in the output page. Origin uses the worksheet column's

Comments label row, or if empty it will use the Long Name if there is one and if not the
Column name, in the graph legend. To modify the legends, select Graph: Update Legend

from the menu to open the legend update dialog. You will change the legends for the Whole
Pag e and Reconstruct  them. Select Custom from Auto Legend Translation Mode and
enter @ws inthe Legend Custom Format edit box. @ws here means Origin will use the
worksheet name as graph legend.

2|
o2 4.8 8 10 12

154 Waorksheet
2 Graph Manipulation: lege bt legend L7 )%
S 104 Dialog Theme »
: ] 2
? Description  |Update or reconstruct legend on the graph page/layer
5 5
a5)
o« Destination ‘whole Page -

30 Update Mode Feconstruct -
% Legend |Legend for each Graph ﬂ
= 204
g Order Azcending -
=
9 10 Auto Legend Translation Mode |Eust0m ﬂ
5 ]
Z / Legend Custom Format{@D @LU etc] |Ews
i}

a T
0 2 Apply | ok | Cancel |

Aligning Layers using Object Edit Toolbar

Select File:Open and openthe OPJ \ Samples \ Graphing \ Layer Management.opj and go
to subfolder Arranging Layers . (If you don't see the subfolders, click View: Project

Explorer  to open the Origin Project Explorer window.)

Now we want to use the Object Edit  tools to rearrange th e graph. Make sure you already
opened this toolbar, or you can open it from View: Toolbars dialog.
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Object Edit ™ E3
B4 0 &8 F0 9% ocw= B

3.  Onthegraph, hold Shift key down and click on all four layers to select them as a group. Then
] i
press the Uniform Width ‘Dl | and Uniform Height =0 buttons ont he Object Edit  toolbar
to make them same height and width.

0o
4. Click and select bottom two layers and click the Bottom === button in Object Edit toolbar to
align them, do same for top two layers.
=
5. Now click and select top and bottom on left column and do Left align = , then repeat left

align for the other two in the right side column.

The object edit toolbar provides a quick way to align and set size
of layers. The first layer you select is the reference layer and all
others will adjust according to that one. The layer management
tool provides many more options such as reordering and linking
layers, in addition to setting size and alignment.

6. Do not save changes to your project, as the same project is used later to demonstrate Layer
Management.

Displaying Opposite Axes with Nonlinear Formula
An Origin 2D graph layer is a set of X, Y axes, and opposite axes can be turned on for both X
and Y. In addition, the opposite axis can also display labels using any user-specified nonlinear

formula with respect to the primary axis.

1. Using the Project Explorer window, switch to the subfolder named Nonlinear Axis
2. With the graph active, bring up the Layer Management tool by selecting Graph: Layer
Management

3. Switchtothe Axes tab and expandthe Top branch and checkthe Axi s, Title ,and Tick Label
check boxes.
4. We want to display the labels on top axis in units of Energy and the relationship between
wavelength and energy is:
Energy (eV) = 1240/Wavelength (nm)
Sointhe Formula box, enter: 1240/x and click Appl y and then OK to close dialog.
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Ml | ayer Management

Layer 5 election Add ] Anange] Sizea’Position] Link @Displa}l]

1 [ H Wodify Axes
% Scale Linear -
' Scale Linear -
Battom
Left
H Top
A v
Tick. Out -
Title v
Tick Label [+
Formula  [1240/%
Example: 2% »
Right
Apply

| | Cancel |

5. Double -click and edit the top X axis title and change to: Energy (eV)

6. Double -click the top axis labels or axis, to open the X Axis dialog. Switch to the Custom Tick
Labels tab, and then click the Hide radio for At Axis Be gin, to hide the missing value label for
energy that corresponds to zero wavelength.

1 Energy (V)
- 24 124 08z 02 050 0.41 0.8
1200 L I L [ Ly L L I L ]
SR X Axis - Layer 1
1000 -
Scale ] Title & Format ] Grid Lines ] Break ]
il Tick Labels ] Minar Tick Labels Custom Tick Labelz
200 - Selection
| L v Show Major Labels [ Labels Stay with Axis
Bo0 le Fiotation (d ! ,07 Offzet in % Paint Size
| Bloft;m paen idearee Horizantal ’D—
400 Tick to Label CenterDefaul] | | viortical ID—
E Special Ticks
200 Auto Hide Show Manual Labels
Abbyiz Begin O . -
] MawisEnd & O o
0
Special v T ™ ’7
| Al Az Y alue
200 4]
]
aK | Cancel | Apply |
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If you are setting up a nonlinear relationship for the right Y axis, in the
Formula you still need to use x instead of y.

Using Layer Management to Link and Position Layers
The Layer Management tool can be used to position, resize, swap, and link layers in order to

establish desired relationship between layers as demonstrated in the following steps:

1. Reopenthe project \ Samples \ Graphing \ Layer Management.opj and then switch to the
subfolder named  Arranging Layers . You can reopen the project by selecting File: Recent
Projects: Layer Management.opj . Do not save changes to the project.

2. Bring up Layer Management tool from Graph: Layer Management . Then go to left panel and

rename the layer names so that they are top to bottom: Peak 3, Peak 2, Peak 4, Peak 1. The
layer names now correspond to the legend for each layer. Note: To rename a layer, double -
click on the name as the hint text in the dialog itself says.

I | ayer Management

Layer Selection Add  Arange
Mame
1 Peak 3 [l Arrange
2| Peak 2 Arrange Se
3\ Feak 4 Link Layers
Hide O-erl:

3. Nowdrag a nd arrange the list on the left so that they are ordered peak 1, peak 2, peak 3,
peak 4. The layer number and hames now match.

M | ayer Management

Layer Selection Add Arrange
H
1 P::ke1 El Arrange
2 Peak 3 Amange Se
Link Layers
Hide Owerl:
Calurnn
Click here
and drag Row
4. Now switchto Arrange tab and do the following steps: 1), Uncheck the Link Layers  check
box. 2), Check Show Axes Frame . 3), Le ave Number of Columns and Number of Rows

edit boxes as 2 by 2. 4), Set Horizontal Gap and Vertical Gap to 0.
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bdd  Amange | Size/Position | Link | dwes | Display |

[E] Amrange
Arrange Selected Layers

-
Mumber of Fows

Mumber of Columnz

Add Extra Layer(z) for Grid v

Keep Layer Aspect Fatio

.
Link Layers

Shows Axes Frame

Overlapping axes/ticks are hidden

[ Spacing (in % of Page Dimension]

Horizontal Gap
Wertical Gap

Left b argin s
FRiight k4 argin "107
Top Margin "107
Battom Margin s

Apply

Click Apply . This resizes the layers and positions them aligned, and hides ticks and labels
where layers overlap.

5.  Now go to Axes tab and hold Ctrl key and select Peak 1 and 3 on left list and expand Left
branch and set tick direction to In and click Apply .

Layer Selection Add ]Arrange] Sizex’F‘osition] Link  Awes lDispIay]

El Modify Axes

» Scale Linear hd
' Scale Linear hd
Battom

Az v

Title v

Tick Label

Farrnula |

Example: 2 * =

Tap
Right

Apply

6. Now select Peak 3 and 4 and set Bottom tick directionto  In and click Apply . Then select Peak
land2andset Top ticksto In andclick Apply.

7.  Now go to the Link tab and select Peak 2,3,4 in left list and link them to layer 1 with also X
Axis linked  Straight(1 to 1) and click Apply .
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5.6 Merging and Arranging Graphs

8.

9.

Layer Selection Add ]Anange] Size/Position  Link IAxes ] Display]

Mame

Bl Link
LrkTo 1 ~]
X bt -
¥ fwis |None |

Units % of Linked Layer -
Apply

Then Click OK to close the dialog.

Click and select top left layer 1 and then drag and resize layer and th en move layer, and see
that the other layers resize and move too since they are linked by dimension to layer 1.

Go to the top left layer, which is layer 1, and double -click the top X axis. In the X Axis dialog,
change the X Axis scale From 10 To 35, and click OK. You'll see that all the other layers then
show the same x range as they are also linked in X.
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