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Documentation and Additional Resources

Learn about JMP documentation, such as book conventions, descriptions of each JMP
document, the Help system, and where to find additional support.
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Formatting Conventions in JMP Documentation

These conventions help you relate written material to information that you see on your screen:

Sample data table names, column names, pathnames, filenames, file extensions, and
folders appear in Helvetica (or sans-serif online) font.

Code appears in Lucida Sans Typewriter (or monospace online) font.

Code output appears in Lucida Sans Typewriter italic (or monospace italic online) font
and is indented farther than the preceding code.

Helvetica bold formatting (or bold sans-serif online) indicates items that you select to
complete a task:

— buttons

— check boxes

— commands

— list names that are selectable

- menus

— options

— tab names

— text boxes

The following items appear in italics:
— words or phrases that are important or have definitions specific to JMP
— book titles

— variables

Features that are for JMP Pro only are noted with the JMP Pro icon i’NII!PO . For an overview
of JMP Pro features, visit https://www.jmp.com/software/pro.

Note: Special information and limitations appear within a Note.

Tip: Helpful information appears within a Tip.


https://www.jmp.com/software/pro
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JMP Help

JMP Help in the Help menu enables you to search for information about JMP features,
statistical methods, and the JMP Scripting Language (or JSL). You can open JMP Help in
several ways:

e Search and view JMP Help on Windows by selecting Help > JMP Help.
* On Windows, press the F1 key to open the Help system in the default browser.

* Get help on a specific part of a data table or report window. Select the Help tool % from
the Tools menu and then click anywhere in a data table or report window to see the Help
for that area.

¢ Within a JMP window, click the Help button.

Note: The J]MP Help is available for users with Internet connections. Users without an Internet
connection can search all books in a PDF file by selecting Help > JMP Documentation Library.
See “JMP Documentation Library” on page 24 for more information.

JMP Documentation Library

The Help system content is also available in one PDF file called JMP Documentation Library.
Select Help > JMP Documentation Library to open the file. If you prefer searching individual
PDF files of each document in the JMP library, download the files from
https://www . jmp.com/documentation.

The following table describes the purpose and content of each document in the JMP library.

Document Title Document Purpose Document Content

Discovering JMP If you are not familiar ~ Introduces you to JMP and gets you
with JMP, start here. started creating and analyzing data. Also

learn how to share your results.

Using JMP Learn about JMP data Covers general JMP concepts and
tables and how to features that span across all of JMP,
perform basic including importing data, modifying
operations. columns properties, sorting data, and

connecting to SAS.


https://www.jmp.com/documentation
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Document Title

Basic Analysis

Essential Graphing

Profilers

Document Purpose

Perform basic analysis
using this document.

Find the ideal graph
for your data.

Learn how to use
interactive profiling
tools, which enable you
to view cross-sections
of any response
surface.

Learn about JMP
JMP Documentation Library

Document Content
Describes these Analyze menu platforms:

¢ Distribution
e FitYbyX

e Tabulate

* Text Explorer

Covers how to perform bivariate,
one-way ANOVA, and contingency
analyses through Analyze > Fit Y by X.
How to approximate sampling
distributions using bootstrapping and
how to perform parametric resampling
with the Simulate platform are also
included.

Describes these Graph menu platforms:
® Graph Builder

¢ Scatterplot 3D

¢ Contour Plot

e Bubble Plot

e Parallel Plot

e Cell Plot

® Scatterplot Matrix
¢ Ternary Plot

¢ Treemap

e Chart

e Overlay Plot

The book also covers how to create
background and custom maps.

Covers all profilers listed in the Graph
menu. Analyzing noise factors is

included along with running simulations
using random inputs.
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Document Title Document Purpose Document Content
Design of Learn how to design Covers all topics in the DOE menu.
Experiments Guide experiments and

determine appropriate
sample sizes.

Fitting Linear Models Learn about Fit Model =~ Describes these personalities, all
platform and many of  available within the Analyze menu Fit
its personalities. Model platform:

e Standard Least Squares
* Stepwise

* Generalized Regression
* Mixed Model

¢ MANOVA

¢ Loglinear Variance

¢ Nominal Logistic

* Ordinal Logistic

e Generalized Linear Model
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Document Title

Predictive and
Specialized Modeling

Document Purpose

Learn about additional
modeling techniques.

Learn about JMP
JMP Documentation Library

Document Content

Describes these Analyze > Predictive
Modeling menu platforms:

* Neural

e Partition

¢ Bootstrap Forest

* DBoosted Tree

* K Nearest Neighbors

¢ Naive Bayes

* Support Vector Machines
* Model Comparison

* Model Screening

* Make Validation Column

e Formula Depot

Describes these Analyze > Specialized
Modeling menu platforms:

e Fit Curve

¢ Nonlinear

¢ Functional Data Explorer
¢ Gaussian Process

e Time Series

e  Matched Pairs

Describes these Analyze > Screening
menu platforms:

* Modeling Utilities

* Response Screening
® Process Screening

¢ Predictor Screening
* Association Analysis

® Process History Explorer

27
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Document Title Document Purpose

Multivariate Read about techniques

Methods for analyzing several
variables
simultaneously.

Quality and Process ~ Read about tools for
Methods evaluating and
improving processes.

Chapter 1
Scripting Guide

Document Content

Describes these Analyze > Multivariate
Methods menu platforms:

e Multivariate

® Principal Components

¢ Discriminant

e Partial Least Squares

* Multiple Correspondence Analysis
* Structural Equation Models

¢ Factor Analysis

* Multidimensional Scaling

e Item Analysis

Describes these Analyze > Clustering
menu platforms:

e Hierarchical Cluster
¢ K Means Cluster

¢ Normal Mixtures

e Latent Class Analysis
e (luster Variables

Describes these Analyze > Quality and
Process menu platforms:

e Control Chart Builder and individual
control charts

¢ Measurement Systems Analysis
* Variability / Attribute Gauge Charts
* Process Capability

e Model Driven Multivariate Control
Chart

* Legacy Control Charts
¢ Pareto Plot

¢ Diagram

* Manage Spec Limits

e OCCurves
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Document Title

Reliability and
Survival Methods

Consumer Research

Scripting Guide

JSL Syntax Reference

Document Purpose

Learn to evaluate and
improve reliability in a
product or system and
analyze survival data
for people and
products.

Learn about methods
for studying consumer
preferences and using
that insight to create
better products and
services.

Learn about taking
advantage of the
powerful JMP
Scripting Language
(JSL).

Read about many JSL
functions on functions
and their arguments,
and messages that you
send to objects and
display boxes.

Learn about JMP 29
JMP Documentation Library

Document Content

Describes these Analyze > Reliability and
Survival menu platforms:

Life Distribution
e FitLifeby X
¢ Cumulative Damage
® Recurrence Analysis
* Degradation
® Destructive Degradation
* Reliability Forecast
* Reliability Growth
* Reliability Block Diagram
* Repairable Systems Simulation
* Survival
e Fit Parametric Survival

¢ Fit Proportional Hazards

Describes these Analyze > Consumer
Research menu platforms:

e Categorical

e Choice
e  MaxDiff
e Uplift

* Multiple Factor Analysis

Covers a variety of topics, such as writing
and debugging scripts, manipulating
data tables, constructing display boxes,
and creating JMP applications.

Includes syntax, examples, and notes for
JSL commands.
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Additional Resources for Learning JMP

In addition to reading JMP help, you can also learn about JMP using the following resources:

e “JMP Tutorials”

e “Sample Data Tables”

e “Learn about Statistical and JSL Terms”
e “Learn JMP Tips and Tricks”

e “JMP Tooltips”

e “JMP User Community”

* “Free Online Statistical Thinking Course”
e  “JMP New User Welcome Kit”

* “Statistics Knowledge Portal”

e “JMP Training”

e “JMP Books by Users”

e “The JMP Starter Window”

JMP Tutorials

You can access JMP tutorials by selecting Help > Tutorials. The first item on the Tutorials menu
is Tutorials Directory. This opens a new window with all the tutorials grouped by category.

If you are not familiar with JMP, start with the Beginners Tutorial. It steps you through the
JMP interface and explains the basics of using JMP.

The rest of the tutorials help you with specific aspects of JMP, such as designing an experiment
and comparing a sample mean to a constant.

Sample Data Tables

All of the examples in the JMP documentation suite use sample data. Select Help > Sample
Data Library to open the sample data directory.

To view an alphabetized list of sample data tables or view sample data within categories,
select Help > Sample Data.

Sample data tables are installed in the following directory:

On Windows: C:\Program Files\SAS\UMP\16\Samples\Data
On macQOS: \Library\Application Support\dJMP\16\Samples\Data
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In JMP Pro, sample data is installed in the JMPPRO (rather than JMP) directory.

To view examples using sample data, select Help > Sample Data and navigate to the Teaching
Resources section. To learn more about the teaching resources, visit https://jmp.com/tools.

Learn about Statistical and JSL Terms

For help with statistical terms, select Help > Statistics Index. For help with JSL scripting and
examples, select Help > Scripting Index.

Statistics Index Provides definitions of statistical terms.

Scripting Index Lets you search for information about JSL functions, objects, and display
boxes. You can also edit and run sample scripts from the Scripting Index and get help on
the commands.

Learn JMP Tips and Tricks

When you first start JMP, you see the Tip of the Day window. This window provides tips for
using JMP.

To turn off the Tip of the Day, clear the Show tips at startup check box. To view it again, select
Help > Tip of the Day. Or, you can turn it off using the Preferences window.

JMP Tooltips

JMP provides descriptive tooltips (or hover labels) when you hover over items, such as the
following:

® Menu or toolbar options

* Labels in graphs

* Text results in the report window (move your cursor in a circle to reveal)
¢ Files or windows in the Home Window

* Code in the Script Editor

Tip: On Windows, you can hide tooltips in the JMP Preferences. Select File > Preferences >
General and then deselect Show menu tips. This option is not available on macOS.


https://jmp.com/tools
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JMP User Community

The JMP User Community provides a range of options to help you learn more about J]MP and
connect with other JMP users. The learning library of one-page guides, tutorials, and demos is
a good place to start. And you can continue your education by registering for a variety of JMP
training courses.

Other resources include a discussion forum, sample data and script file exchange, webcasts,
and social networking groups.

To access JMP resources on the website, select Help > JMP User Community or visit
https://community.jmp.com.

Free Online Statistical Thinking Course

Learn practical statistical skills in this free online course on topics such as exploratory data
analysis, quality methods, and correlation and regression. The course consists of short videos,
demonstrations, exercises, and more. Visit https://www jmp.com/statisticalthinking.

JMP New User Welcome Kit

The JMP New User Welcome Kit is designed to help you quickly get comfortable with the
basics of JMP. You'll complete its thirty short demo videos and activities, build your
confidence in using the software, and connect with the largest online community of JMP users
in the world. Visit https://www.jmp.com/welcome.

Statistics Knowledge Portal

The Statistics Knowledge Portal combines concise statistical explanations with illuminating
examples and graphics to help visitors establish a firm foundation upon which to build
statistical skills. Visit https://www.jmp.com/skp.

JMP Training

SAS offers training on a variety of topics led by a seasoned team of JMP experts. Public
courses, live web courses, and on-site courses are available. You might also choose the online
e-learning subscription to learn at your convenience. Visit https://www.jmp.com/training.


https://community.jmp.com
https://www.jmp.com/statisticalthinking
https://www.jmp.com/welcome
https://www.jmp.com/skp
https://www.jmp.com/training
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JMP Books by Users

Additional books about using JMP that are written by JMP users are available on the JMP
website. Visit https://www.jmp.com/books.

The JMP Starter Window

The JMP Starter window is a good place to begin if you are not familiar with JMP or data
analysis. Options are categorized and described, and you launch them by clicking a button.
The JMP Starter window covers many of the options found in the Analyze, Graph, Tables, and
File menus. The window also lists JMP Pro features and platforms.

* To open the JMP Starter window, select View (Window on macOS) > JMP Starter.

e To display the JMP Starter automatically when you open JMP on Windows, select File >
Preferences > General, and then select JMP Starter from the Initial JMP Window list. On
macQOS, select JMP > Preferences > Initial JMP Starter Window.

JMP Technical Support

JMP technical support is provided by statisticians and engineers educated in SAS and JMP,
many of whom have graduate degrees in statistics or other technical disciplines.

Many technical support options are provided at https://www.jmp.com/support, including the
technical support phone number.


https://www.jmp.com/books
https://www.jmp.com/support
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Chapter 2

Introduction
Welcome to the JMP Scripting Language

The JMP Scripting Language, or SL, lets you write scripts to re-create results in JMP. Power
users often develop scripts to extend JMP’s functionality and automate a regularly scheduled

analysis in production settings. If you do not want to learn JSL, JMP can write the scripts for
you.

JSL is used to perform many actions:
* implements column formulas

¢ launches platforms

¢ interactively modifies platforms

® creates graphics
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What JSL Can Do for You

JMP can automatically save scripts to reproduce any data table or analysis in its current state.
You can pause anytime in your analysis to save a script to a script window (or script editor), in
a data table, or in an analysis report. You can then modify the script as needed for future
projects. When you are finished with your work, you can then save a script to reproduce your
final results.

Here are some examples where JSL scripts can be helpful:

* Suppose you need to describe an analysis process in detail, from beginning to end. An
example is to create an audit trail for a governing agency, or for peers reviewing your
journal article.

* Suppose you have a set of analysis steps that should be followed routinely by your lab
technicians.

* Suppose you fit the same model to new data every day, and the steps are always the same.

You can use JMP interactively as usual, save scripts to reproduce your work, and in the future
run those scripts to reproduce your results.

There are a few things that JSL is not designed to do:

¢ JMP cannot record scripts while you are working. Though script-recording is a useful
feature in some other scripting languages, it is less important for software like J]MP, where
the results are what matter. You cannot use script-recording to observe how a sequence of
interactive steps is performed.

¢ JSLis not an alternative command-line interface for using the program.

Help with Learning JSL

There are several places within JMP to get help with writing or understanding a JSL script.

The Scripting Guide

The Scripting Guide begins with basic information (such as terminology and syntax) for JMP
users who are not familiar with the scripting language. The Scripting Guide then progresses to
more advanced information.
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Chapters 2 through 4 Includes information about learning JSL, producing
basic scripts, and introduces you to the JSL scripting
environment.
Chapters 5 through 8 Introduces the building blocks of the language;

working with basic data types, such as numbers and
strings; writings lists, matrices, and associate arrays;
namespaces; and the fundamentals of programming in
JSL.

Chapters 9 through 13 Covers using JSL with objects in JMP, such as data
tables, platforms, windows, and graphics.

Chapter 14 Describes how to write scripts that work with external
programs, such as SAS, R, and Microsoft Excel.

Chapter 15 Describes how to organize files that you use in an
analysis, perform analyses, and run scripts from one
workspace.

Chapter 16 Introduces creating JMP applications in Application

Builder, a drag-and-drop environment for visually
designing windows with buttons, lists, graphs, and
other objects. The chapter also describes how to use
Add-In Builder to compile scripts into one easily shared
file.

Chapter 17 Contains a collection of recipes, or script examples, that
you can copy and modify for your own use.

Appendices A, B, C, and D Provides information about compatibility issues with
the previous version of JMP, provides tips for writing
more efficient scripts, gives information about
references, and defines JSL concepts and terminology.

The Scripting Index

The Scripting Index on the Help menu provides a brief description and the syntax for JSL
functions, objects, and display boxes. Each entry includes an example that you can run and
modify to test your own code. And an embedded log window lets you see messages as
examples are run.
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Notes:

e To display the Scripting Index entry for a function in a script, run the script, press Alt, and
then double-click the function. You can also run the script, right-click the function, and
select Help Scripting Index.

® To copy the syntax or description from the Scripting Index window, right-click the area
that you want to copy and select Copy Text.

The Scripting Index window includes the following buttons:
M Click the Clear button to clear the search text box to begin a new search.

«| Click the arrow to set search filter options and parameters.

After you edit the sample script in the Scripting Index, click this button to revert to the
original script.

Note: When you edit an example script, the changes persist when you view other entries in

the Scripting Index. To revert the script, click Reset, which appears above the script after you
edit it.

Search Filter Options

Click the down arrow button next to the search box to refine your search.

Contains Terms Returns items that contain a part of the search criteria. A search for “ease
oom” returns messages such as “Release Zoom”.

Contains Phrase Returns items that contain the exact search criteria. A search for “text box”

returns entries that contain “text” followed directly by “box” (for example, “Context Box”
and “Text Box”).

Starts With Phrase Returns items that start with the search criteria.
Ends With Phrase Returns items that end with the search criteria.

Whole Phrase Returns items that consist of the entire string. A search for “text box” returns
entries that contain only “text box”.

Regular Expression Enables you to use the wildcard (*) and period (.) in the search box.
Searching for “get.*name” looks for items that contain “get” followed by one or more
words. It returns “Get Color Theme Names”, “Get Name Info”, and “Get Effect Names”,
and so on.

Invert Result Returns items that do not match the search criteria.
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Match All Terms Returns items that contain both strings. A search for “t test” returns
elements that contain either or both of the search strings: “Pat Test”, “Shortest Edit Script”
and “Paired t test”.
Ignore Case Ignores the case in the search criteria.
Match Whole Words Returns items that contain each word in the string based on the Match
All Terms setting. If you search for “data filter”, and Match All Terms is selected, entries
that contain both “data” and “filter” are returned.
Search Category and ltem Names Returns category names (in the left column) and item
names (in the middle column) that match the search criteria.
Search Prototypes and Descriptions Returns prototypes (the JSL syntax) and descriptions
that match the search criteria.
Search Examples Returns examples that match the search criteria.
Let JMP Teach You JSL

The best JSL writer is JMP. You can work in JMP interactively and then save the results as a
script to reuse later. With simple modifications, your script can serve as a template for
speeding up routine tasks.

Because JSL is a very flexible language, you can reach your goals in many different ways. Here
is an example. Typically, the script that JMP saves for you specifies every detail of your
analysis, even if most of the details happen automatically by default. Does that mean that the
scripts that you write have to be just as complete and detailed? Not at all. You usually need to
specify only those details that you would select in the graphical user interface (GUI). For
example, if you open Big Class.jmp from the sample data folder and want to launch
Distribution for height, weight, and sex, the following script is all that is necessary:

Distribution( Y( :height, :weight, :sex ) );

Suppose you run the Distribution platform in the GUI and then select Save Script > To Script
Window from the red triangle menu for the report. The following script appears:

Distribution(
Continuous Distribution( Column( :height ) ),
Continuous Distribution( Column( :weight ) ),
Nominal Distribution( Column( :sex ) ),

);
Both scripts give the same result.

Feel free to experiment with JSL. If you think something ought to be possible, it probably is.
Give it a try, and see what happens.



Chapter 2 Introduction 41
Scripting Guide Terminology

Terminology

Before you begin creating scripts, you should become familiar with basic JSL terms used
throughout the Scripting Guide.

Operators and Functions

An operator is one- or two-character symbol (such as + or =) for features such as common
arithmetic actions, scoping names, regular expressions, concatenating, and subscripting.

A function is a command that might contain additional information for the function to use.

Certain JSL functions work the same as operators but provide access to more complex actions.
For example, the following two lines are equivalent:

2 + 3; // returns 5
Add( 2, 3 ); // returns 5

The first line uses the + operator. The second line uses the Add() function equivalent.

Although all JSL operators have function equivalents, not all functions have operator
equivalents. For example, Sqrt(a) can be represented only by the Sqrt() function.

Note: In previous versions of JMP and its documentation, the terms operators and functions
were used interchangeably. Now each term has a specific meaning.

Objects and Messages

An object is a dynamic entity in JMP, such as a data table, a data column, a platform results
window, a graph, and so on. Most objects can receive messages that instruct the object to
perform some action on itself.

A message is a JSL expression that is directed to an object. That object knows how to evaluate
the message. In the following example, dt is the data table object. << indicates that a message
follows. In the following example, the message tells JMP to create a summary table with the
specified variables.

dt << Summary( Group( :age ), Mean( :height ) )

In this expression, dt is the name of a variable that contains a reference to a data table. You
could use any name for this variable. The Scripting Guide commonly uses dt to represent data
table references. Here are some of the more common names used to represent references to
certain objects:
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Abbreviation Object
dt data table
col column in a data table
colname the name of a column in a data table
obj an object
db display box

These variables are not pre-assigned references. Each one must be assigned prior to its use. In
the following example, the global variable named A is assigned the value “Hello, World”.
When the Show( A ) command is processed, the result is the value of A.

A = "Hello, World";
Show( A );
A = "Hello, World";

Arguments and Parameters

An argument is additional information that you can provide to a function or message. For
example, in Root (25), 25 is an argument to the Root () function. Root () acts on the argument
that you provide and returns the result: 5.

Programming and scripting books commonly talk about parameters as well. A parameter is a
description of the argument that a function accepts. For example, the general specification for
Root () might be Root( number ), where number is the parameter.

Parameter and argument express two perspectives of the same concept: information that a
function needs.

For simplicity in the Scripting Guide, we use the word argument in both cases.

A named argument is an optional argument that you select from a predetermined set and
explicitly define. For example, title("My Line Graph") in the Graph Box() functionis a
named argument because the title is explicitly defined as such.

Graph Box( title( "My Line Graph" ),
Frame Size( 300, 500 ),
Marker( Marker State( 3 ), [11 44 771, [75 25 50] );
Pen Color( "Blue" );
Line( [10 30 70], [88 22 44] ));

Note that the Frame Size() arguments 300 and 500 are not named. The position of these
arguments implies meaning; the first argument is always the width, the second argument is
always the height.
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Optional Arguments

Functions and messages require certain arguments, and other arguments are optional. You
can include them, but you do not have to. In specifications, optional arguments are enclosed in
angle brackets. For example:

Root( x, <n> )
The x argument is required. The n argument is optional.

Optional arguments often have a default value. For example, for Root (), the default value of n

is 2:
Code Output Explanation
Root( 25 ) 5 Returns the square root of 25.
Root( 25, 2 ) 5 Returns the square root of 25.
Root( 25, 3 ) 2.92401773821287 Returns the cube root of 25.

Or and the Vertical Bar Symbol

A single vertical bar (|) represents a logical OR. For brevity, | represents the word or when
referring to alternative values.

For example, a pathname can be either absolute or relative. When you see an argument such
as absolute|relative, this means that you enter either one of the following two options:

e absolute indicates an absolute pathname.

e relative indicates a relative pathname.

More than two options can also be strung together with a vertical bar in this way.

Script Formatting

Whitespace characters (such as spaces, tabs, and newlines) and capitalization are ignored in
JSL. This means that the following two expressions are equivalent:

Expression 1:

sum = 0;
ForCi =1, i <= 10, i++,
sum += 1i;

Show( i, sum );

s

Expression 2:
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Sum = 0;
ForC i =1, i <= 10, i++,
Sum += 1;

Show( i, Sum );
)

You can format your script in any way that you like. However, the script editor can also format
your script for you. The Scripting Guide uses the script editor’s default formatting for
capitalization, spaces, returns, tabs, and so on. See “Work with the Script Editor” on page 59
in the “Scripting Tools” chapter for more information about using the script editor.

Note: The only white space exception is two-character operators (such as <= or ++). The
operators cannot be separated by a space.

Basic JSL Syntax

A JSL script is a series of expressions. Each expression is a section of JSL code that
accomplishes a task. JSL expressions hold data, manipulate data, and send commands to
objects.

Many expressions are nested message names. Message contents are enclosed in parentheses:
Message Name ( argument 1, argument 2, ... );

The meaning of JSL names depends on the context. The same name might mean one thing in a
data table context and something entirely different in a function context. See “Rules for Name
Resolution” on page 111 in the “JSL Building Blocks” chapter.

Almost anything that follows certain punctuation rules, such as matching parentheses, is a
valid JSL expression. For example:

win = New Window( "Window Example",

<<Modal,
Text Box( "Hello, World" ),
Text Box( "----- ",
Button Box( "OK" )
J;
Notes:

* Names can have embedded spaces. See “Names” on page 101 in the “JSL Building Blocks”
chapter.

® Message contents are enclosed in parentheses, which must be balanced. See “Parentheses”
on page 98 in the “JSL Building Blocks” chapter.
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e [tems are separated by commas. See “Commas” on page 98 in the “JSL Building Blocks”
chapter.

* JSL is not case sensitive; you can type “text box();” or “Text Box()”.

® Messages are commonly nested inside other messages.

Book Conventions

In the Scripting Guide, the function names that are case sensitive are capitalized as you must
use them. Arguments that are placeholders for actual choices are in Towercase. For example,
Connect Color is a function that you need to type as is, and color stands for some color
choice that you make yourself.

Connect Color(color);

In this case, the argument in parentheses must be some color value (for example, a JMP color
number, or a supported color name like "red", "blue", and so on, or an RGB value given as a
list, such as {.75, .50, .50}).Sometimes alternatives like these are shown with the vertical
bar (|) character for “or,” like this:

Connect Color( number | "color name" | {r,g,b} );

Syntax coloring is applied to scripts that you can paste into a script editor and then run.
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Chapter 3

Getting Started
Let JMP Write Your Scripts

You often have to produce the same reports for the same data on a regular basis. This chapter
shows you how to let JMP write scripts for common tasks like importing text data, opening
Microsoft Excel files, and producing reports. A final tutorial shows you how to put it all
together into a single script to open an Microsoft Excel file and produce three reports
automatically.

The Scripting Guide is written for users who are familiar with JMP but might not be familiar
with JSL. For more information about performing common tasks, see Using JMP. Discovering
JMP is also a good resource for learning basic concepts and understanding the JMP workflow.
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Capturing a Script for an Analysis Report

Here are the basic steps for capturing a script to reproduce an analysis:

1. Launch a platform, such as Distribution.

2. Make any changes or additions that you need. For example, add tests and other graphs.
3. Capture the script to recreate your results.

You can save the script in the data table, so that if you send the data table to others, they can
run your script and duplicate your reports.

Example
Follow these steps to produce a distribution report, capture the script to reproduce it, and save
it to the data table.

Note: The data tables that you use in examples are located in JMP’s Samples/Data folder.

1. Select Help > Sample Data Library and open Companies.jmp.

2. Select Analyze > Distribution to open the Distribution launch window.

3. Select Profits ($M) in the Select Columns box and click the Y, Columns button.
4. Click OK.

The Distribution report window appears.

o1

Click the Distributions red triangle and select Stack to make your report horizontal.

6. Click the red triangle next to Profits ($M) and deselect Outlier Box Plot to turn the option
off.

7. Click the red triangle next to Profits ($M) and select Test Mean.
The Test Mean window appears.
Type 500 in the Specify Hypothesized Mean box.
Click OK.
The test for the mean is added to the report window.

Now you have your customized report.
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Figure 3.1 Customized Distribution Report

4~ Distributions

4~ Profits ($M)

4 Quantiles 4= Summary Statistics <~/ Test Mean
1000% maximum 3758  Mean 40931875 Hypothesized Value 500
99.5% 3758 Std Dev 780.28708  Actual Estimate 409.319
97.5% 3758 Std Err Mean 13793657 DF Eil
90.0% 109614  Upper95% Mean 69064224 Std Dev 780.287
75.0% quartile 730525  Lower 95% Mean 127.99526 t Test
7 50.0% median 2017 N 32 Test Statistic -0.6574
-1000 0 1000 2000 3000 4000 25.0% quartile  42.975 Prob > |t| 05158
10.0% -33282 Prob > t 07421
25% -680.4 Prob < t 0.2579
0.5% -680.4 T
0.0%  minimum -680.4 ( hY
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10. Click the Distributions red triangle and select Save Script > To Data Table.

Your data table now has a script named Distribution saved to it. Right-click the
Distribution script and select Edit to see the script.

Figure 3.2 Distribution Script Saved to the Data Table

mCompatiies b Name: |Distributic>n | [ 0K |
Notes Selected Data on the .
= Distributicn Script: Distribution( -

stack( 1 ), Run |

Continuous Distribution( Debug Script|
Column( :Name( "Profits (SM)" ) ),
Horizontal Layout( 1 ), Save |
Vertical( @ ),
Outlier Box Plot( @ ), @'

Test Mean( 500 )

11. To run the script and reproduce your final report exactly, click the green triangle next to
the script.

Capturing a Script for a Data Table

Here are the basic steps for capturing a script to reproduce a data table:

1. Open the data table.
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2. Make any changes that you need. For example, add a script, correct values, add new
columns.

3. Capture the script to recreate your data table.

Example
Use the data table from the previous example, where you saved a script to it.

1. Inthe data table, select the red triangle next to the data table’s name.

2. Select Copy Table Script.

Figure 3.3 Copy the Table Script

@ompanies Dl 4 hd

Tables 4
Mew Table Variable
Mew Script

Suppress Formula Eval
Lock Data Table

Compress File When Saved

Disable Undo

Copy Table Script R

by’
Copy Table Script (No Data)

Rerun Formulas

3. Open a script window by selecting File > New > Script.
4. Select Edit > Paste.

You now have a script that duplicates your data table. You can save this script and run it at
any time to recreate your data table, with all its scripts attached.

Capturing a Script to Import a File

To capture a script that imports a file, you open the file in JMP. JMP automatically records the
steps that occurred when you opened the file.

Import a Text File
1. Select File > Open.
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The Open Data File window appears.
2. Select Text Files from the list next to File name.
3. In the Open as section, select Data (Best Guess).

JMP formats the data based on tabs, commas, white space, and other characters in the text
file.

4. Browse to select the file, and then select Open.

The file is opened as a data table. The data table includes a script named Source. This JSL
script imports your text file with the text import rules that you used.

5. Right-click the Source script and select Edit.

You can copy this script, paste it into a new script window, and save it. Then you can run
this script later to reimport the text file.

Tip: The import script is an Open () expression that specifies the text file and the import
options to correctly import the file into JMP. The first part of this expression is the pathname to
the specific file that you imported. If you save this script and want to run it a different place,
you might need to edit the pathname so that it points to the text file. Pathnames are discussed
in greater detail in “Path Variables” on page 145 in the “Types of Data” chapter.

Gluing Scripts Together

Suppose new data is saved out to an Microsoft Excel file once a week, and you need to
produce the same reports every week. You could open the file and perform the same steps
every week. However, creating a script that imports the new Microsoft Excel file into JMP and
runs all analyses automatically is more efficient. The following example shows you how to set
up your script and run it each week.

Import the Microsoft Excel File

1. Open a new script window (File > New > Script).

2. Inyour script window, enter the Open() expression to open the Solubil.xIsx sample import
data file. The file is located in JMP’s Samples/Import Data folder.

dt = Open( "$SAMPLE_IMPORT_DATA/Solubil.xTsx" );

Be sure to put the semicolon at the end of this expression, because you will add more
expressions. The semicolon glues expressions together.

3. Run your script to import the Microsoft Excel file by selecting Edit > Run Script.

The Microsoft Excel file opens as a data table.
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Notes:

You can also include the Excel Wizard argument in the Open() expression to preview the
worksheet before importing it. See “Import Data from a Microsoft Excel File” on page 343
in the “Data Tables” chapter.

You can specify an absolute or relative path to the file rather than using a path variable.
For relative links, the script and file being opened must be in the same relative location
each time you run the script. With absolute links, make sure that other users running the
script have access to the file’s location. See “Path Variables” on page 145 in the “Types of
Data” chapter for more information about using pathnames.

Run Your Reports and Capture Their Scripts

You have three reports to produce: a distribution report, a 3D scatterplot, and a multivariate
report. Perform each one using the GUI, and add its script to the script window.

1
2
3.
4

o

o »® N

12.
13.
14.
15.

With your new data table open, select Analyze > Distribution.

Select all the columns except Labels and click Y, Columns.

Click OK.

Press Ctrl, click the eth red triangle, and then select Histogram Options > Show Counts.
Bar counts are added to all six histograms.

In the Distribution window, click the Distributions red triangle and select Save Script > To
Clipboard.

Click a line or two after your Open() expression and select Edit > Paste.
Type a semicolon after the last close parenthesis.
Select Graph > Scatterplot 3D.

Select all the columns except Labels and click Y, Columns.

. Click OK.
. Copy and paste the script for Scatterplot 3D into the script window just like you did for

your Distribution report. Be sure to add the semicolon at the end.
Select Analyze > Multivariate Methods > Multivariate.

Select all the columns except Labels and click Y, Columns.

Click OK.

Copy and paste the script for Multivariate into the script window just like you did for
Distributions and Scatterplot 3D.

You should see the following script:

dt = Open( "$SAMPLE_IMPORT_DATA/SoTubil.xTsx" );
Distribution(
Continuous Distribution( Column( :eth ), Show Counts( 1) ),
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Continuous Distribution( Column( :oct ), Show Counts( 1) ),
Continuous Distribution( Column( :ccl4 ), Show Counts( 1 ) ),
Continuous Distribution( Column( :c6c6 ), Show Counts( 1 ) )
Continuous Distribution( Column( :hex ), Show Counts( 1) ),
Continuous Distribution( Column( :chcl3 ), Show Counts( 1 )

)
s
Scatterplot 3D(

Y( :eth, :oct, :ccld4, :c6c6, :hex, :chcl3 ),

Frame3D( Set Grab Handles( 0 ), Set Rotation( -54, 0, 38) )

s
MuTtivariate(
Y( :eth, :oct, :ccld4, :c6c6, :hex, :chcl3 ),
Estimation Method( "Row-wise" ),
Scatterplot Matrix( Density Ellipses( 0 ), Shaded Ellipses( 0 ) )
s
Save the Script

You now have a script that reproduces all of the steps that you performed manually. Save the
script, and close your data table and all its report windows.

1. In the script window that contains your script, select File > Save or File > Save As.
2. Specity a filename (for example, Weekly Report).
3. Click Save.

Run the Script

As long as your weekly updated Microsoft Excel file is saved in the same place and contains
the same columns, you can run your script and automatically produce all your reports.

1. Open the script that you saved.
2. Select Edit > Run Script.

Your Microsoft Excel file is opened in JMP, and all three of your reports appear.
You can send this script to others. As long as they have access to the same Microsoft Excel file
in the same location, they can also run the script in JMP and see your reports.
Advanced Note: Auto-Submit

If you want a particular script to always be executed instead of opened into the script window,
put the following command on the first line of the script:

/7!

If this is not the very first line, with nothing else on the same line, this command does nothing.
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You can override this command when opening the file.

1. Select File > Open.
2. Press Ctrl, select the JSL file, and then click Open.

The script opens into a script window instead of being executed.

The command is also ignored when you right-click the file in the Home Window and select
Edit Script.
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Chapter 4

Scripting Tools
Using the Script Editor, Log Window, Debugger and Profiler

JMP provides several programming tools for script writers. The script editor supports syntax
coloring, autocompletes functions as you type, highlights matching braces, allows for code

folding, and has additional features to help you develop scripts more quickly. Error messages
and output are shown in the log window, which can be displayed inside the script editor. The
JMP Scripting Language (JSL) Debugger and Profiler can help you troubleshoot your scripts.

Figure 4.1 Script Editor with Embedded Log and the Debugger

&) scoping - JMP Pra — O X
File Edit Tables DOE Analyze Graph Tools Add-Ins View Window Help

Has % 53 - HERE-S - i (no tables) v -

1 /* This script was written to demonstrate JSL debugging techniques.

2 See the Scripting Guide for an example. =/
3

4 Names Default To Here(8);

5 x =5;

6

7 Names Default To Here(1);

s |

9 x =0;

10

11 Local Here(

12 x = 10;

13 Show(x, global:x, here:x);
14 Write("\IN");

15 );

(SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks
of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and

File Edit
EI product names are registered trademarks or trademarks of their respective companies.)
=/
scoping,js!
1 /* This script was writte
2 See the Scripting Gui
3 x = 10;
4 @ Names Default To Here(@); global:x = 5;
5 x=25; here:x = 10;
6
7 Names Default To Here(1); test:x = 15;
8 here:x = @;
9 x=80; global:x = 5;
10 "Finished!"
11 Local Here(
12 x = 10;
13 Show(x, global:x, her
14 Write("\IN");
15 )5
16
17  New Namespace( "test".
Globals | Locals | Watch | Namespaces | Classes ¥ | Call Stack | Breakpoints = Data Breakpoints | Options Log
Variable Value Location

b 5 scopingjsl Line 4
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Work with the Script Editor

e “Introduction to the Script Editor”

® “Run a Script”

e “Stop a Script”

e “Edit a Script”

¢ “Color Coding and Themes”

e “Autocomplete Functions”

e “Tooltips”

e “Splita Window”

e “Match Parentheses, Brackets, and Braces”
e “Select a Rectangular Block of Text”

e “Select Fragmented Text”

¢ “Drag and Drop Text”

* “Find and Replace”

e “Automatic Formatting”

* “Errors Are Marked by Special Characters”
e “Typing in Multiple Rows at Once”

e “Add Code Folding Markers”

* “Advanced Options”

e “Set Preferences for the Script Editor”

Introduction to the Script Editor

The script editor provides a friendly environment for writing and reading JSL scripts.

Figure 4.2 shows basic features such as syntax coloring, inline commenting, and automatic

formatting. Other common programming options are described later in this section.

Script editor features are also available in the log window and anywhere else that you can edit
or write a script (for example, in the Scripting Index or Application Builder).
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Figure 4.2 The Script Editor

L=

File Edit Tables DOE Analyze Graph Tools Add-Ins View Window Help

I_gl *:j' __; =3 = < (no tables) ~ _

1 // Kernel Buildup

2 // Inspired by page 21 of Foster, Stine, and Waterman, Basic Business Statistics
>

4 Mames Default To Here( 1 );

5

6 data = [5, 7, 8, 9.5, 1@, 16.5, 11, 11.2, 12, 13, 15, 17, 18];

7 sigma = 1.5;

8

9 t = New Window( "Kernel Addition",

10 Graph(

11 FrameSize( 460, 300 ),

3l X Scale( @, 20 ),

a3t Y Scale( 0, 2.5 ),

14 Double Buffer,

15 n = N Row( data );

16 For{ i =1, i <= n, i++,

a7 xx = data[i, 1];

18 Y Function( Mormal Density( (x - xx) / sigma ) / sigma, x );
ik, )i

20 Pen Color( 3 ); // the sum is in red
21 Y Function(
22 Summation( i = 1, n, Normal Density( (x - data[i, 1]) / sigma ) / sigma ),
23 X
24 b
25 Pen Color( @ );
26 Handle( sigma, .5, sigma = x );

o[> Ov

Tip: Consider setting the Autosave timeout value in the General preferences to automatically
save open scripts at the specified number of minutes. This autosave value also applies to data
tables, journals, scripts, projects, and reports.

Run a Script

To run an entire script, select Edit > Run Script.
To run specific lines in a script, select those lines and then select Edit > Run Script.

To run specific lines that are not adjacent, press Ctrl, select the lines, and then select Edit > Run
Script.

On Windows, you can also click in a line or select several lines and press Enter on your
numeric keypad.

Run the script automatically when you open it by using one of the following methods:
e Type //! on the first line.
e Include Run JSL(C 1 ) in the Open() statement:
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Open( "$SAMPLE_SCRIPTS/scoping.js1", Run JSLC 1 ) );

Stop a Script

To stop the script, press Esc on Windows (or Command-period on macOS). You can also select
Edit > Stop Script. On macOS, Edit > Stop Script is available only when the script is running.

Edit a Script

To edit a script on Windows, press Insert. You can then type directly over (overwrite) any
existing JSL code. Note that this feature is not available on macOS.

Color Coding and Themes

On Windows, the default font in the script editor is 10-point Consolas. On macOS, the default
script editor font is 13-point Menlo.

JMP applies the following colors in the script window:

e Dblack for text, identifiers (JSL functions), braces, and user macros
¢ white for the script editor background

e gray for the disabled background and guides

e green for comments

e purple for strings

¢ maroon for platform names
Note: If a platform name is used in a message, the JSL messages color is used.

e teal blue for numbers
e dark blue for operator symbols, the first keyword, and JSL messages
¢ medium blue for function names, second and third keywords, and macros

* red for unknown objects

You can customize colors and fonts in the Customize Styles section of the Script Editor
preferences. Syntax coloring for JSL, the log, SAS code, JavaScript, Text, JMP Text Analytics, R,
Matlab, Python, C, JSON, and SQL are supported. In addition, options for dark and light
themes are provided.
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Autocomplete Functions

If you do not remember the exact name of a function, use autocompletion to see a list of
functions that match what you have typed so far. Type part of the name, and then press
Ctrl+Space on Windows (Option+Esc on macOS).

Suppose that you want to clear your JSL variables, but do not remember the command. You
can type clear and then press Ctrl+Space, to see a list of possible clear commands. Select the
command that you want to insert.

Figure 4.3 Autocomplete Example

1 clear|

Clear Globals

Clear Log
Clear Symbols

Tooltips

If you are using a function and do not remember the syntax or need more information about
it, place the cursor over it to see a brief explanation. This works only with JSL function names,
not platform commands, messages, or user-created functions. JSL function names are colored
blue in the script editor.

The tooltip shows the syntax, arguments, and a brief explanation of the function (Figure 4.4).
The tip also appears in the script editor window status bar.

Figure 4.4 Tooltip for a JSL Function
5 Normal Density();

y = Normal Density( q, <mu=0z=,
<sigma=1=)

Returns the density at g of a Normal
distribution with mean mu and
standard deviation sigma.

After running a script, you can also place the cursor over variable names to see their current
value. To turn off variable tooltips, deselect Preferences > Script Editor > Show Variable Value
Tips.

To turn off function tooltips, deselect Preferences > Script Editor > Show Operator Tips.
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Tip: In addition to showing the tooltip for a function, you can display its Scripting Index entry.
Run the script, press Alt, and then double-click the function. A description, sample script, and
information about syntax is provided. You can also read help for the topic by running the
script, right-clicking the function, and selecting Help Browser.

Example of a Tooltip for a JSL Variable

1. Enter and run the following line in a script window:
my_variable = 8;
2. Hover over the variable name after you run the line.
A tooltip shows the name of the variable and its value: 8.
3. Enter and run the following line:
my_variable = "eight";
4. Hover over the variable name after you run the line.
A tooltip shows the name of the variable and its value: “eight”.
Split a Window

You can split the Script Editor window into two vertical or horizontal windows. This feature
enables you to independently scroll through your code in two different places and edit the
contents in both. When you make a change in one window, the change is immediately
reflected in the other window.

To split an open Script Editor window, right-click in the window and select Split >
Horizontal or Vertical.

To revert to a single window, right-click and select Remove Split.
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Figure 4.5 Example of Splitting a Window Horizontally

File Edit Tables DOE Analyze Graph Tools Add-Ins View Window Help
HaE $ =2 - i R "3‘@; i (no tables)
1 //Michael Barnsley's Chaos Game 1 //Michael Barnsley's Chaos Game
2 2
3 Memes Default To Here( 1 ); 3 Names Default To Here( 1 );
4 4
5 //these matrices are the original positions 5 //these matrices are the original positions of
of the three corners 6 xcorners = [@, 1, 8.5];
6 xcorners = [8, 1, 8.5]; 7 ycorners = [@, B, 1];
7 ycorners = [@, @, 1]; 8
2 9 mSize = 1;
9 mSize = 1; 18 nPoints = N Row( xCorners );
18 nPoints = N Row( xCorners ); 11
11 12 //a and b are the coordinates of the point tha
12 //a and b are the coordinates of the point 13 a = 0;
that moves around 14 b = ©;
13 a = ©; 15
14 b = 0; 16 showpoints = @; //flag used to turn off points
15 17 iterations = 1@; //number of iterations to go
16 showpoints = @; //flag used to turn off 18 userFactor = 2; //factor to shrink by
points during drags 19 factor = 1 / userFactor;
17 iterations = 18; //number of iterations to 20 rotate = 1( nPoints, 1, @ ); // angle to rotat
go through 21 userRotate = ©;
18 userFactor = 2; //factor to shrink by 22
19 factor = 1 / userFactor; 22 New Window( "The Chaos Game",
20 rotate = J( nPoints, 1, ® ); // angle to 24 V List Box(
rotate through 25 Text Box( " Drag the vertices to chan
21 userRotate = 0; 26 Text Box( " (Click to designate starti
22 27 g = Graph(
3 Mew Window( "The Chaos Game™, 28 Framesize( 466, 400 ),
24 V List Box( 29 X Scale( -8.2, 1.2 ),
25 Text Box( " Drag the vertices to 30 Y Scale( -8.2, 1.2 ),
change shape." ), 31
26 Text Box( " Click to designate 32 //draw the initial points -- draggable
starting point." ), 33 Marker Size( 3 );
27 g = Graph( 34 Drag Marker( xcorners, ycorners, s

22

Eramacizal ABR  ADG N\

Match Parentheses, Brackets, and Braces

The script editor helps you match fences (or parentheses, square brackets, and braces) in the
following ways:

The matching closing fence is added when you type an opening fence.

When you click next to either an opening or closing fence, the fence and its match are
highlighted in blue. If the fence does not have a match, it is highlighted in red.

If you double-click a fence, everything between the matching fence is selected (including
the fences).

If you put your cursor within an expression and press Ctrl+] on Windows (Command+B
on macOS), the entire expression is selected. Fences that enclose the expression are
included. Repeat this process to highlight the next-higher expression. Figure 4.6 shows an
example.
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Figure 4.6 Each Step in Matching Fences

<<Script|(
tempf = Num{ teblAlpha$ << Get Text ):
If( Not( Is Missing( temp# ) ) & (0 < tempf < 1),

alpha%# = temp#
)i
tebAlpha# << Set Text({ Char{BEEEEY ) ;

evalSummary$;

) <<Script|(
tempf = Num{ teblAlpha$ << Get Text ):
If( Not( Is Missing( temp# ) ) & (0 < tempf < 1),

alpha%# = temp#
)i
tebAlpha# << Set Text[s:CEdEENECtNEN] -

evalSummary$;

<<Script|}
temp$ = Num( tebllpha# << Get Text ):
If( Not( Is Missing( temp# ) ) & (0 < tempd < 1),

)i
tebAlpha# << Set Text({ Char( alpha# ) ):
evalSummary# ;

When you type an opening brace, JMP adds the closing brace. Enter code between the braces,
type the closing brace, and then your cursor automatically moves after the closing brace that
JMP added. This prevents you from accidentally adding an unnecessary closing brace.

You can turn on and off the autocompletion of braces in the JMP preferences. See “Set
Preferences for the Script Editor” on page 70.

Select a Rectangular Block of Text

To select a rectangular block of text, press Alt and drag your cursor from the starting point to
the end of the block. You can either copy or cut the text enclosed in the block.

Suppose that you want to the select all of the following code except for the comment marks.

/7 YC Y ),
/7 XC X)),

Select a rectangular portion beginning with Y. When you paste, you get the following code:

YC:Y ),
X(C : X)),

The rectangular selection inserts returns where needed to maintain the structure of the text.
Select Get Menu Item State on both lines in the following example.

bb << Get Menu Item State(l),
bb << Get Menu Item State(2),

When you paste, a return is inserted at the end of each line.

Get Menu Item State
Get Menu Item State
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Select Fragmented Text

To select text that is not contiguous, press Ctrl on Windows or Command on macOS and drag
your cursor over the text. Continue this action for any other text that you want to select. You
can then copy and paste your selection into a new script or you can run the selected text. Text
will be pasted or run in the order it was selected.

Drag and Drop Text

You can drag and drop text within a script editor window or between windows or from a data
table into a script editor window. On Windows, pressing Ctrl before dragging and dropping
copies the text. On macOS, the text is copied by default.

Drag and drop text in any of these ways:

® Select a row or column, pause, and then drop it into the script editor window.

* Double-click text in a text field and then drop it into the script editor window. Examples
are text in a data table cell and any other selectable text.

On Windows, you can also drag and drop text into a minimized window.

1. Drag the text over the Home Window button ++ in the lower right corner of the window.
The Home Window appears.

2. In the Home Window list, drag the text over the destination window.
That window appears.

3. Drop the text where you want it.

Find and Replace
Many find and replace options are available in the script editor, including the support of
regular expressions. For example, searching with the following regular expression:
get.*name
returns messages such as “Get Button Name”, and “GetFontName”

Basic regular expressions such as A and $ (which match the start of line and end of line) and \n
(which matches a carriage return) are also supported.

See Using [MP for more information about the Search options.
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Automatic Formatting

The script editor can format a script for easier reading. Any generated script (for example, by
saving a platform script) is automatically formatted with tabs and returns in appropriate
places.

You can also reformat individual scripts that are difficult to read (for example, scripts in which
all commands are strung together with no whitespace characters). From the Edit menu, select
Reformat Script.

Tip: This command alerts you if your script is badly formed (for example, if your parentheses
are not matched).

Errors Are Marked by Special Characters

After you run a script, the /*###%*/ characters in the log indicate the location of an error in the
script execution. The following example shows a script in which the height column name is
misspelled.

Names Default To Here( 1 );
dt = Open( "$SAMPLE_DATA/Big Class.jmp" );
dt:heihgt[3]; // misspelled column name

After you run the script, the log reads:

Scoped data table access requires a data table column or variable in
access or evaluation of 'dt:heihgt' , dt:heihgt/*###*/

In the following script, error marked by /*###*/

Names Default To Here( 1 );

dt = Open( "$SAMPLE_DATA/Big Class.jmp" );

dt:heihgt/*###*/[3];

/*###* / directly follows the misspelled height argument.

Typing in Multiple Rows at Once

When you edit a script, you can type in multiple rows at once instead of manually updating
the same code on multiple lines. For example, in the following script, you want to change the s
variable to aString. You can easily change the first instance of s to aString. To change the
other instances at once, hold down Alt and select the column of s variables. Type aString
once.

s="";
ForCi =1, i <=n, i++,
s += "Hello";
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s += "Number";
s 4= Char( i );
)

The script then looks like this:

aString = ;

For( i =1, i <= n, i++,
aString += "Hello";
aString += "Number";
aString += Char( i );

);

Note: You can type in multiple rows at once, but you can type only in the same column. In the
preceding example, the s variables are in the same column.

Add Code Folding Markers

You can add code folding markers that show the beginning and the end of the code block,
enabling you to collapse and expand code inside stand-alone functions.

To turn on this feature, select Code folding in the Script Editor preferences. Then you can
expand and collapse blocks of code by right-clicking on a script and selecting Advanced >
Expand All or Collapse All.

Tip: To fold or expand all code in the entire script, press Shift+Ctrl and then click a code
marker.

After you select this preference, Function and Expr expressions are foldable. See “Add More
Folding Keywords” on page 69 for more information about adding folding markers to other
expressions.

Figure 4.7 Code Folding Markers Shown in a Script

HcomputeBayes# = Expr(
computeBayes$;

updateBayes$ = Expr(
computeBayes$;
nch# << Set Values( factorProbability# ):
pcb# << Delete;
th# << Append( pcb# = Flot Col Box( "Frobability"™, factorProbabilitv# ) ):

By default, code does not remain collapsed after you save the script and restart JMP. To save
the state of the folded code, select Save and restore document state information in the Script
Editor preferences.
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Add More Folding Keywords

Custom code folding is supported for other stand-alone functions as shown in the following
example:

{"If", "For", "For Each Row", "While", "Try", "New Window", "V List Box",
"H List Box"}

JMP supports multiple keyword lists. A system administrator can define a set of keywords in
jmpKeywords.jsl and save the script in C:/ProgramData/SAS/JMP/ or designated directory
listed below. You save your version of jmpKeywords.jsl in your C:/Users/<user>/Documents/
folder. JMP merges all keyword lists from the designated directories.

On Windows, the following directories are examined in the order listed:

C:/ProgramData/SAS/JMP/16/
C:/ProgramData/SAS/JMP/
C:/Users/<user>/AppData/Roaming/SAS/JMP/16/
C:/Users/<user>/AppData/Roaming/SAS/JMP/
C:/Users/<user>/Documents/

On macOS, the following directories are examined in the order listed:

/Library/Application Support/JMP/16/
/Library/Application Support/JMP/
~/Library/Application Support/JMP/16/
~/Library/Application Support/JMP/
~/Documents/

Note that jmpKeywords.jsl is stored in the designated JMP directory, even if you are using JMP
Pro.

Notes:

The list in jmpKeywords.jsl is case insensitive.

Code folding is not supported for messages, platforms, user-defined functions, and
comments.

After you edit and save the list in jmpKeywords.jsl, turn the Allow additional code folding
keywords preference off and then back on for the changes to take effect. Messages in the
log indicate that the keywords were loaded.

Advanced Options

Right-clicking on selected text in the Script Editor provides the following Advanced options:

Expand All (Appears only if JSL code folding is on.) Expands all blocks of code.
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Collapse All (Appears only if JSL code folding is on.) Collapses all blocks of code.
Comment Block Makes the selected text comments.

Uncomment Block Uncomments the selected comments.

Make Uppercase Changes all selected text to uppercase.

Make Lowercase Changes all selected text to lowercase.

Set Preferences for the Script Editor

In the JMP preferences, customize the script editor settings such as the font, colors, and
spacing options.
Setting the Fonts

1. Select File > Preferences.
2. Select the Fonts group.
3. Click Mono to set the font for the script editor.

For more information about font preferences, see Using [MP.

Set Script Editor Preferences

Select File > Preferences > Script Editor to further customize the editor. For more information
about script editor preferences, see Using [MP.

Work with the Log

The Log in JMP has two modes:
e “Enhanced Log in JMP” on page 71
¢ “Text Log in JMP” on page 76

You can switch between the two modes by selecting File > Preferences > Log.

Note: The log shows the steps you take during data cleanup. For example, if you add a
column property or import the data into Excel, then the JSL expressions for those actions are
captured in the log. This enables you to clean up the data more efficiently when you receive a
new data set.
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Enhanced Log in JMP

The Enhanced Log is a tabular view of the events in a JMP session. To view the JMP Log, select
View > Log (Window > Log on macOS). By default, the log in JMP appears in Enhanced mode.
The log window contains events, or actions, in the rows of the table and the corresponding JSL
code and output in a separate text pane. This tabular view of the events is easy to navigate,
displays errors and warnings, and can help you create a JSL script of the actions in a JMP
session. For an example of using the log to generate a JSL script for recorded actions, see
“Example of Recording Actions in the Enhanced Log” on page 75.

Note: When you used the embedded log in a script window, the embedded log does not use

the Enhanced Log mode. Further, any script output from a script window with an embedded
log does not appear in the Enhanced Log.

Figure 4.8 Enhanced Log

I Fitter P |-
:Type Message Origin _ Result Ti p
: - 2%pi() H 09/18/2020 3:44:35 PM
| = 6.28318538717959 H 09/18/2020 3:44:35 PM
+## w = New Window("Hi",b=ButtonBox("Press Me")); B 09/18/2020 3:45:00 PM
| = bDisplayBox[EvalContextBox] = = 09/18/2020 3:45:00 PM
+ b H 09/18/2020 3:45:11 PM
! = DisplayBox[ H 09/18/2020 3:45:11 PM
7 sin("A"); H 09/18/2020 3:47:19 PM
@ Cannot convert argument to a number [or matrix] = 09/18/2020 3:47:21 PM
+# print("Here is a note"); B 09/18/2020 3:47:32 PM
6 "Here is a note” = 09/18/2020 3:47:32 PM
+# [/ A longer script: - 09/18/2020 3:4845 PM

dt = Open("$SAMPLE_DATA/Big Class.jmp"});
biv = dt << Run Script( "Bivariate"” );

= Bivariate[ el 00/18/2020 3:4845 PM
1 Report snapshot: Big Class - Bivariate of weight by height 3 09/18/2020 3:4851 PM
Subset data table BB B 09/18/2020 3:49:20 PM

// Subset data table

Data Table( "Big Class™ ) << Subset(
Sampling Rate( ©.5 ),
Selected columns only( @ )

i
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Each row of the tabular view contains information in the following columns:

Type Contains an icon that represents message type. For more information about the types
of messages, see “Filter” on page 73.

Tip: You can hover over an icon in the Type column to see the type of message that a
particular icon represents.

Message Contains a description of the event or result. Among other things, this could be a
recorded action, JSL that was submitted, the result of JSL that was submitted, or an error
message. Each description of a logged item or result is limited to three lines of text; longer
items are denoted with an Ellipsis icon = in the upper right corner of the Message section
of the row. The full text for longer items appears in the text pane at the bottom of the log
window.

Origin Contains an icon that shows the type of JMP window from which the logged item or
result was generated. If the Color by Window option is selected in the red triangle menu
next to Filter, logged items generated by the same JMP window are specified by a common
color. You can click on the icon in the Origin column to bring the corresponding window
to the front.

Note: Not all rows in the log table have an icon in the Origin column.

Result Contains an icon that shows the type of JMP window that contains the result. If the
Color by Window option is selected, logged items generated by the same JMP window are
specified by a common color. You can click on the icon in the Result column to bring the
corresponding window to the front.

Note: Not all rows in the log table have an icon in the Result column.

Timestamp Contains a date-time value that indicates when the logged item was generated.

Enhanced Log Options

The red triangle menu in the Enhanced Log contains the following options:

Go To (Available only when one or more rows of the log table are selected.) Brings the
window corresponding to the selected row in the log table to the front. If an Origin
window and a Result window both appear in the selected row, both windows are brought
to the front with the Result window on top of the Origin window.

Run Scripts (Available only when one or more rows of the log table that contain a scriptable
action are selected.) Runs the JSL script that corresponds to the selected rows in the log
table.
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Color by Window Specifies whether the rows in the log table are colored by the JMP window
that created the row of the log output.

Clear (Available only when one or more rows of the log table are selected.) Removes the
selected row or rows from the log table.

Caution: This action cannot be undone.

Clear Log Removes all rows from the log table.

Caution: This action cannot be undone.
Filter Contains the following options to filter what types of logged events appear in the log
table.
Result — Shows or hides rows that correspond to the results of running JSL.
Script #+ Shows or hides rows that correspond to submitted JSL.
Log @ Shows or hides rows that correspond to informational log messages.
Warning 4 Shows or hides rows that correspond to warning messages in the log.
Error @ Shows or hides rows that correspond to error messages in the log.

Action & Shows or hides rows in the log table that correspond to interactive JMP
actions. These actions include data table operations, platform launches, and closing
report windows. You can customize which actions are shown in the log table by
selecting specific options in the Action Recording submenu.

Action Recording Contains the following options to filter what types of interactive JMP
actions appear in the log table.

Data Table Operations Shows or hides rows that correspond to manipulations of a data
table. These actions can include row and column operations, as well as actions in the
Tables, Rows, and Cols menus.

Platform Launch Shows or hides rows that correspond to launching a JMP platform.

Report Snapshot on Close Shows or hides rows that correspond to a JSL script that is
saved when a report window is closed.

Save Script Contains the following options that save a script that reproduces all selected
rows in the log table. If no rows are selected, these options save a script to reproduce all
events recorded in the log table.

To Script Window Saves the script to a script window.
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To Clipboard Saves the script to the clipboard.

Make Into Data Table Creates a data table that contains all rows from the log table. If
rows are selected in the log table, they are also selected in the data table that is created.

Filter the Results in the Enhanced Log

To the right of the red triangle menu, use the search field to filter the items in the log table
view.

Click the down arrow button next to the search box to refine your search.

Contains Terms Returns items that contain a part of the search criteria. A search for “ease
oom” returns messages such as “Release Zoom”.

Contains Phrase Returns items that contain the exact search criteria. A search for “text box”
returns entries that contain “text” followed directly by “box” (for example, “Context Box”
and “Text Box”).

Starts With Phrase Returns items that start with the search criteria.
Ends With Phrase Returns items that end with the search criteria.

Whole Phrase Returns items that consist of the entire string. A search for “text box” returns
entries that contain only “text box”.

Regular Expression Enables you to use the wildcard (*) and period (.) in the search box.
Searching for “get.*name” looks for items that contain “get” followed by one or more
words. It returns “Get Color Theme Names”, “Get Name Info”, and “Get Effect Names”,
and so on.

Invert Result Returns items that do not match the search criteria.

Match All Terms Returns items that contain both strings. A search for “t test” returns
elements that contain either or both of the search strings: “Pat Test”, “Shortest Edit Script”
and “Paired t test”.

Ignore Case Ignores the case in the search criteria.

Match Whole Words Returns items that contain each word in the string based on the Match
All Terms setting. If you search for “data filter”, and Match All Terms is selected, entries
that contain both “data” and “filter” are returned.
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Example of Recording Actions in the Enhanced Log

75

You can use the Enhanced Log to record many of the interactive actions that you perform for
data cleanup and analysis. In this example, the Enhanced Log is used to generate a JSL script
for some data manipulation and analysis actions.

O X Nk W=

I e N Sy e
o N O U = W NN =R O

Select View > Log.
Click the red triangle next to the Filter box and select Clear Log.
Select Help > Sample Data Library and open Car Physical Data.jmp.

Right-click Displacement in the Columns panel in the data table, and select Column Info.

Type Engine Size for the Column Name. Click OK.

Right-click Type in the Columns panel in the data table, and select Column Info.
Select Ordinal for the Modeling Type. Click OK.

Click Horsepower in the Columns panel in the data table and drag it above Weight.
Select Graph > Graph Builder.

. Drag Horsepower to the Y drop zone.

. Drag Engine Size to the X drop zone.

. Close the Graph Builder window.

. Select Analyze > Distribution.

. Select Type and Horsepower and click Y, Columns.

. Click OK.

. Click the red triangle next to Horsepower and select Continuous Fit > Fit Lognormal.
. Close the Distribution window.

. Select View > Log.
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Figure 4.9 Enhanced Log

| Fifter P -
Type Message Origin__ Result Timestamp
1 Open Data Table: Car Physical Data.jmp E¥] | 09/23/2020 2:55:57 PM
1 Change column name: Displacement + Engine Size B ‘ 09/23/2020 2:56:20 PM
1 Change column modeling type: Type B | 09/23/2020 2:56:37 PM
1 Move selected column: Horsepower B 09/23/2020 2:56:49 PM
1 Report snapshot: Car Physical Data - Graph Builder 09/23/2020 2:57:24 PM
1 Launch platform: Distribution B | 0972372020 2:58:04 PM
ji Report snapshot: Car Physical Data - Distribution of Type, Horsepower | 09/23/2020 2:59:26 PM

// Report snapshot: Car Physical Data - Distribution of Type, Horsepower
Data Table( "Car Physical Data" ) << Distribution(

Nominal Distribution( Column{ :Type )} ),

Continuous Distributieon( Column{ :Horsepower ), Fit Lognormal )

)H

19. Press Ctrl and select the first, second, third, and last rows of the log table.
20. Click the red triangle next to the Filter box and select Save Script > To Script Window.

The script to reproduce the selected actions appears in a new script window. You can save this
script to reuse later or use it as a starting point for a more complex analysis.

Text Log in JMP

The Text Log in JMP is a text-based log of JSL scripts that have been run during a JMP session
and the results of those scripts. When the log is open, output appears in the log after you run a
script. The script that was run is shaded in the log, and the corresponding output appears
beneath it. To view the log in Text mode, select Text for the Mode preference after selecting File
> Preferences > Log.

Syntax and compatibility errors are reported in the log, including the line number, script
filename, and code that JMP could not process. Many interactive JMP actions are also
recorded in the log.

Tips:
¢ To omit compatibility warnings from the log, deselect Show log warnings for JSL
compatibility changes in 12 in the JMP General preferences.

¢ To choose which actions are recorded in the log, you can use the Action Recording
preferences after selecting File > Preferences > Log.
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Show the Text Log in the Script Window

You can view the log inside the script window by right-clicking and selecting Show
Embedded Log. To view the embedded log by default, select Show embedded log on script
window open in the Script Editor preferences. This option makes it easy to edit and run a
script, quickly see the results of your changes, and then continue to develop the script. The
embedded log uses the Text log mode. See “Text Log in J]MP” on page 76.

The embedded log always appears in the Scripting Index script window, but it is not available
in Application Builder and the Debugger.

Figure 4.10 The Script Window with an Embedded Text Log

File Edit Tables DOE Analyze Graph Tools Add-Ins View Window Help
= | __: = 53 I _ i (notables) v

1 A = "Hello, World";

2 Show( A );

A = "Hello, World";
Show( A );

A = "Hello, World";

Debug or Profile Scripts

In an open script, click the Debug Script button % (or select Edit > Debug Script) to show the
script in the JSL Debugger window. You can also use a keyboard shortcut:

e Press Ctrl+Shift+R (Windows).
e Press Shift+Command+R (macOS).
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The JSL Debugger helps identify the point at which a script causes an error or fails. Rather
than commenting out portions of the script or adding Print() expressions, you can use the
Debugger to find the problem.

Once the JSL Debugger appears, you can continue in this mode, or you can click the Profile
JSL Script button [E to move into the JSL Profiler mode. The JSL Profiler helps with
optimization. You can profile your scripts during execution to see how much time is spent
executing particular lines or how many times a particular line is executed.

Tip: To debug a script automatically when you open it, include Debug JSL( 1 ) in the Open()
statement:

Open( "$SAMPLE_SCRIPTS/scoping.js1", Debug JISLC 1) );

Debugger and Profiler Window

The Debugger opens in a new instance of JMP (Figure 4.11). The original instance is
inoperable until the script produces something that requires interaction. At that point, the
Debugger window becomes inoperable until you perform whatever action is required. Then
control is returned to the Debugger. Close the Debugger to work again in the original instance
of JMP.

Figure 411 The Debugger Window
o] @A @ (e |

scoping.jsl

1 /* This script was written to demonstrate JSL debugging techniques.
2 See the Scripting Guide for an example. */

3
4 ¢Names Default To Here(@);
5 x =5;

6

7 MNames Default To Here(1);
8

9 x =9;

11 Local Here(

12 x = 10;

13 Show(x, global:x, here:x);
14 Write("\IN");

15 );

17 New Namespace( “"test”,
18 {x = 15}
19 );

21 Show(test:x, here:x, global:x);

22 Print("Finiched!"Y-

Globals | Locals Watch Namespaces Classes Call Stack | Breakpoints Data Breakpoints | Options = Log

Variable Value Location
scopingjsl Line 4




Chapter 4
Scripting Guide

Scripting Tools
Debug or Profile Scripts

79

Use the buttons at the top to control the Debugger or the JSL Profiler. One or more scripts that
you are debugging or profiling are shown in tabs. If your script includes other scripts, each
one opens in a new tab.

Tabs in the bottom portion of the Debugger provide options to view variables, namespaces,

the log, and the current execution point; work with breakpoints; and set options.

Tip: To view or edit long values on a tab in the Debugger, right-click the value and select Edit.
The code opens in a script editor.

Using the Execution Buttons

Use the buttons at the top to control execution of the script within the Debugger or JSL

Profiler.

Table 4.1 Description of the Debugger Buttons

Button

&

B

i

Button Name

Run

Run without
breakpoints

Run profiler

Break All

Stop

Restart

Action

Runs the script in the Debugger until it reaches either a
breakpoint or the end of the script.

Note: If there is an error in the script, an abbreviated error
message is displayed at the top of the window. Click More to
see the complete error message.

Runs the script through the end without stopping.

If the script is busy, click Break All to stop all action in the
script and return to the Debugger or JSL Profiler (for example,
if you are in a very long loop).

The Debugger or JSL Profiler might not be able to break
execution if the executing script is waiting on some interactive
user action, such as completing a window or interacting with
an opened window.

Stops debugging the script and exits the Debugger or the JSL
Profiler.

Closes the current Debugger session and opens a new session.
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Table 4.1 Description of the Debugger Buttons (Continued)

Button Button Name Action

7 Step Into Lets you step into a function or an included file. Otherwise, it
™1 behaves the same as Step Over.

=} Step Over Runs all expressions on a single line, or a complex expression
1 that spans multiple lines, without stepping into a called
expression, function, or Include() file.

[ﬁ Step Out Runs the current script or function to a breakpoint or the end

: and returns to the calling point. If you are in the main script
and the Debugger reaches the end, a message appears:
Program execution terminated. The Debugger remains open in
order for you to inspect the final program conditions.

) Profile JSL Opens the JSL Profiler. (Press the Run profiler button to start
. Script the JSL Profiler.) Use the JSL Profiler to see how much time is
spent executing particular lines or how many times a
particular line is executed.

Notes:

* You can switch back and forth between the Debugger and
JSL Profiler modes only prior to the start of the program.

¢ Some of the debugger buttons are disabled when profiling.

¢ All breakpoints are disabled when running in the JSL
Profiler mode.

@| Show Profile Shows the number of times each line is executed.
by Line Count
@| Show Profile Shows how much time is spent executing a line.
by Time
Show Profile For line counts, shows the number of times the line is executed.
(=) . ! s ¢
by Count For time, shows the number of microseconds (or milliseconds

or seconds) the line takes to complete.

E' Show Profile For line counts, shows the individual line count divided by the
by Percent total line count. For time, shows the percentage of time spent
on an individual line (line time/total time*100).

:“5 = Time Units Sets the time unit to microseconds, milliseconds, or seconds.
Available in the JSL Profiler after you click the Run profiler
button = .
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Table 4.1 Description of the Debugger Buttons (Continued)

Button Button Name Action

[Red Color Theme Sets the color of the shading for the JSL Profiler. Available in
the JSL Profiler after you click the Run profiler button [ .

Variable Lists

The tabs on the bottom left of the Debugger let you examine global variables, local variables,
watch variables, and variables within namespaces.

Globals The Globals tab lists all global variables and updates their values as you step
through the script. Each variable is added as it is initialized. If there are already global
variables defined from running earlier scripts, they will be listed with their current values
when you start the Debugger. See “View Variables” on page 85.

Locals The Locals tab lists all variables by scope and updates their values as you step
through the script. Select a scope in the menu. See “View Variables” on page 85.

Watch If there is a particular variable or value of an expression whose values you want to
watch as you step through the code, you can add them here. This is particularly useful if
your script uses many variables that might be difficult to watch in the Globals or Locals
lists. See “Work with Watches” on page 85.

Namespaces Asnamespaces are defined, they are added to the menu. Select a namespace to
view any variables and their values used within the namespace. See “View Variables” on
page 85.

Classes The Classes tab lists classes that are defined in the script. See “Classes” on page 297
in the “Programming Methods” chapter.

Debugger Options

The tabs on the bottom right of the Debugger let you view the call stack, work with
breakpoints, set options, and view the log.

Call Stack The call stack lists the current execution point in scripts and functions. The main
script is always the first script listed. If you call a function, the function is added on top of
the calling script. Likewise, any included files are added to the top of the list as you step
through them. When you exit any function or script, it is removed from the list and you
return to the next one in the list. The current line numbers are updated as you step
through.

Double-click a row in the call stack to move the cursor to the specified line.
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Breakpoints Add, edit, delete, and disable or enable breakpoints on lines. See “Work with
Breakpoints” on page 82. You can also double-click a row on the Breakpoints tab to move
the cursor to the specified line.

Data Breakpoints Add, edit, delete, and disable or enable breakpoints in variables. Data
breakpoints watch for changes in variables, unlike breakpoints, which watch for changes
in lines.

Options Set the Debugger preferences interactively on this tab. See “Modify Preferences in
Debugger” on page 86.

Log The log from the script that you are debugging is shown on this tab.

Work with Breakpoints

A breakpoint interrupts the execution of a script. Although you can step through a script line by
line, this can be tedious and lengthy for a long or complex script. You can set breakpoints at
places of interest and simply run the script in the Debugger. The script is run normally until a
breakpoint is reached. At the breakpoint, the Debugger stops executing the script so that you
can look at the values of variables or start stepping line by line.

Breakpoints that appear on the Breakpoints tab in the lower right corner watch for changes in
a line. Breakpoints that appear on the Data Breakpoints tab watch for changes in variables.

JMP preserves breakpoints across sessions. So when you close and reopen JMP, the
breakpoints still appear.

Tip: Turn on line numbers by right-clicking in the script and selecting Show Line Numbers.
You can also show line numbers by default in all scripts by modifying the Script Editor
preferences.

Create a Breakpoint

When creating a breakpoint, you can specify settings such as conditions and break behavior.
To do so, click 1] on the Breakpoints tab or Data Breakpoints tab, and then enter the
breakpoint information.

Otherwise, create a quick breakpoint by doing one of the following:

¢ In the Debugger margin, click the appropriate line (to the right of the line number if
displayed).

¢ In the Debugger margin, right-click in the margin where you want the breakpoint and
select Set Breakpoint.

The red breakpoint icon appears where you inserted the breakpoint and on the Breakpoints
tab.
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Delete Breakpoints

Do one of the following:

¢ In the Debugger margin, click the breakpoint icon.

¢ In the Debugger margin, right-click the breakpoint icon and select Clear Breakpoint.
* On the Breakpoints tab, select the breakpoint and then click E|

* On the Breakpoints tab, click g| to delete all breakpoints (not just the selected
breakpoints).

The red breakpoint icon is removed, and the breakpoint no longer appears on the Breakpoints
tab.

Disable and Enable Breakpoints

Disabling a breakpoint is helpful when you potentially fix a problem and then want to see
whether the script will run correctly past that breakpoint. You can then enable the breakpoint
when necessary rather than re-creating it.

Do one of the following:

¢ In the Debugger margin, right-click the breakpoint icon and select Enable Breakpoint or
Disable Breakpoint.

* On the Breakpoints tab, select or deselect the breakpoint’s check box.
* On the Breakpoints tab, click E| to disable or enable all breakpoints.

A disabled breakpoint turns white; enabled breakpoints are shaded red.

Specify and Clear Conditional Expressions on Breakpoints

Setting a condition on a breakpoint is an alternative to single-stepping through code. Rather
than single-step and view the variables for each expression, you specify that the script break
only when a condition is met. Then you can step through the code and figure out where the
problem arises.

Suppose that a calculation in your script is incorrect, and you suspect the problem occurs
when i==19. Set a conditional breakpoint for 1==18. The Debugger will run until that
condition is met, then you can step through the code to identify the problem.

Specify a Breakpoint Condition
Right-click the breakpoint icon and select Edit Breakpoint.

1
2. On the Condition tab, select Condition and enter the conditional expression.
3. Specify whether to break when the expression Is true or Has Changed.

4. Click OK.
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Disable or Enable a Condition

1. Right-click the breakpoint icon and select Edit Breakpoint.

2. On the Condition tab, deselect or select Condition.

Delete a Condition

On the Breakpoints tab, click in the breakpoint’s Condition field and press Delete.

Specify Break Options

Right-clicking the breakpoint and selecting Edit Breakpoint provides a quick way to manage
breakpoint behavior. Alternatively, select the breakpoint on the Breakpoints tab and click @|
Both methods display the Breakpoint Information window, where you customize settings on
the Hit Count and Action tabs.

Change the Hit Count

You can control the number of times a breakpoint must be hit and when the break occurs. For
example, to break when the condition is met twice, select break when the hit count is equal to
and type 2 on the Hit Count tab.

Define an Action

You also have the option of defining a JSL expression or script that the Debugger executes
when a breakpoint is hit and execution has stopped. This script is called an action. On the
Action tab, enter the JSL expression to be executed.

Run the Script to the Cursor

When you right-click and select Run To Cursor, all expressions before the location of the
cursor are executed. Select this option when you want to see values only up to the current line.
To see values when each expression is executed, use the stepping options.

Tips for Setting Breakpoints

e If you do not want to watch for errors in a specific loop, set a breakpoint after the loop
ends. The Debugger will hit the next breakpoint rather than stepping through each line of
the loop.

* Avoid inserting a breakpoint in lines that do not trigger an action (such as comments,
blank lines, and end parentheses). Debugger will not break on these lines.

* When you insert breakpoints, close Debugger, and edit the script, the breakpoints remain
on the original line numbers. You might need to delete and then reinsert the breakpoints.
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* Breakpoints are remembered across Debugger sessions. This means that your breakpoints
list includes breakpoints that have been set in all scripts, not just the script that you are
currently debugging.

* Breakpoints are remembered by the Debugger session, not by each script. This means that
breakpoints are listed even for scripts that have been moved or deleted.

* On the Breakpoints tab, click El to remove all breakpoints in scripts whether they are
currently open or not, or for scripts that no longer exist.

View Variables

The variables lists are populated as they appear in the script. Their values are updated every
time the script changes them. If you are uncertain why a variable has a particular value when
you run your script, you can watch its value at every step to see what happens.

You can also assign the variables whatever value you want. For example, if you are stepping
through a For () loop but are interested only in what happens starting with a particular
iteration, you can assign your iterating variable that value. Step through the first part of the
loop that initializes the iteration variable and then assign it the value that you want in the
variable list at the bottom. Then when you step through, the loop begins executing at that
point.

Tips for Managing Variables

e If you have run several scripts using the global scope, you might want to clear or delete
global variables. This makes the list of variables in the Debugger shorter and relevant. Use
the Delete Symbols() function to do so. You can also close JMP and restart to clear the
space.

e If your script uses so many variables that they are difficult to find and watch in the
variable lists, add watches for the specific variables in which you are interested.

e To view or edit long values on a tab in the Debugger, right-click the value and select Edit.
The code opens in a script editor.

Work with Watches

JMP preserves the Watch variables across sessions. So when you close and reopen JMP, the
Watch variables are still listed on the Watch tab.

Create a Watch
e On the Watch tab, click E| and enter the value in the window.
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* In the Debugger, right-click the line that you want to watch, select Add Watch, and then
enter the variable name in the window.

e In the Debugger, place the cursor in or next to a variable name (or select the variable
name), right-click, and select Add Watch.

® On the Watch tab, enter the variable in an empty Variable field.

Modify a Watch
Do one of the following on the Watch tab to enter a new value:

e Select the watch and click [&].

e (lick in the Variable field and enter a new value.

Delete Watches
Do one of the following on the Watch tab to delete watches:

* Select the watch and then click [X].
e (Click [i| to remove all watches.

Modify Preferences in Debugger

The Debugger lets you change preferences as you work in the Debugger. Select the Options
tab to find the following settings:

Show Line Numbers Shows or hides the line numbers for the script in the Debugger.

Break on Multiple Statements Per Line Stops executing the script between each expression
in a single line.

Break On Throw Breaks when the script executes the Throw() function. For example,
Throw() might be enclosed in a Try () expression. The Debugger breaks on Throw()
instead of continuing through the rest of the expression. This lets you identify where the
problem occurred in the script and then return to debugging.

Break On Execution Error Stops executing the script when the error occurs rather than
closing the Debugger.

Warn On Assignment In Condition Shows a warning when you enter a breakpoint condition
that contains the assignment. For example, if you have a breakpoint on x = 1 and add the
condition x = 1 to the breakpoint, you are prompted to verify the assignment of x.

Enter Debugger Upon Termination Keeps the Debugger open after a JSL program
terminates execution. On by default, this option lets you examine attributes of the
executed program.



Chapter 4 Scripting Tools 87
Scripting Guide Debug or Profile Scripts

Break For Compatibility Warnings Breaks when a JSL compatibility issue is found.

Persistent Debugger Sessions

JMP saves all breakpoints and watches until you delete them. Other user-specific settings,

such as column widths on the tabs and the Debugger window size, persist between sessions of
JMP.

These settings are stored in a file named JMP.jdeb, the location of which is defined in the
USER_APPDATA variable:

e Windows 7 and higher: "/C:/Users/<username>/AppData/Roaming/SAS/JMP/16/"
¢  macOS: "/Users/<username>/Library/Application Support/JMP/16/"

As usual, the values of local variables, global variables, and namespaces clear when you close
and reopen JMP.

Note: On Windows, the paths differ based on the JMP edition. In JMP Pro, the path refers to
“JMPPro”.

Examples of Debugging and Profiling Scripts

This section includes examples of setting breakpoints to watch variables; stepping into, over,
and out of expressions; watching variables in different scopes and namespaces; debugging
interactive scripts; and profiling scripts with the JSL Profiler.

Example scripts are located in the Samples/Scripts folder.

Tip: Make sure that Show Line Numbers is selected on the Debugger Options tab before
proceeding.

Using Breakpoints and Watching Global Variables

The following example shows how to set a breakpoint in a loop and watch variables change
through each iteration of the loop.

1. Open the string.jsl sample script and click the Debug Script button.
2. Click in the margin for line 12 to add a breakpoint.

You should have a breakpoint for the following expression inside the For () loop:

stringFunction(i);
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Figure 4.12 Set the Breakpoint

string.jsl

3
4 ®stringFunction = Function( {i}, {vl,

5 y = Char(i);

6 str = str || y;
7 );

8

9 str="";

18

11 For( i =9, i <=9, i++,
12 @ stringFunction(i);
13

)s
14
15 Print{ "Finished.", str );
3. Click Run.
The first two expressions are evaluated:
— stringFunctionis defined as a function.
— stris defined as an empty string.

Both variables and their types and values have been added to the Globals list. In addition,
the For() loop has been evaluated up to the line with the breakpoint, shown in
Figure 4.12.

— 1 has been assigned to 0.
— 1 and its value and type have been added to the Globals list.
— 1 has been determined to be less than or equal to 9.

— stringFunction() has not yet been called.

Figure 4.13 View the Initial Global Variables

Globals | Locals Watch = Namespaces | Classes

Variable Value Type
i 10 Mumber
sir "0123456780" String
stringFunct... |[Function( {i}, {y}, y = Char(i]}: str=str||y:) Function

Tip: The initial value of 1 is 10 because the script was run before entering the Debugger; it’s
showing the value of i after running the script (10). Start a new instance of JMP, open the
script without running it, and enter the Debugger immediately.

4. Click Run again.
The script runs until it hits the breakpoint. The results are shown in Figure 4.14.

- stringFunction() is called, evaluated, and returns to the loop.

— 1iisincremented and determined to be less than or equal to 9.
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— In the Globals list, i isnow 1 and str is now “0”.

Figure 4.14 Global Variables at First Breakpoint

Globals | Locals  Watch | Namespaces | Classes

Variable Value Type
i 1 Mumber
sir "g" String
stringFunct... |[Function( {i}, {y}, v = Char(i); str=str||yv: Function

5. Click Run again.

The script runs until it hits a breakpoint. The results are shown in Figure 4.15.
- stringFunction() is called, evaluated, and returns to the loop.
— i isincremented and determined to be less than or equal to 9.

In the Globals list, i is now 2, and str is now “01”.

Figure 4.15 Global Variables at Second Breakpoint

Globals | Locals  Watch | Namespaces | Classes

Variable Value Type
i 2 Mumber
sir "01" String
stringFunct... |Function({i}, {y}, v = Char(i]); str=str||y Function

You can continue to click Run and watch i and str change with each iteration of the loop. Or,

C

Steppin

lick Run without breakpoints to complete running the script and exit the Debugger.

d Into, Over, and Out

Step Into, Step Over, and Step Out offer flexibility when your script contains expressions,
functions, or includes other JSL files.

1.
2.

Open the scriptDriver.jsl sample script and click the Debug Script button.

This script writes information to the log, so select the Log tab at the bottom of the
Debugger to view the messages.

Click Step Over.
The first line in the script is evaluated.
Click Step Over again.

The current expression is evaluated, and the Debugger moves to the following line. In this
case, the expression is a few lines long, and it assigns an expression to a variable.

Click Step Over again.

This expression is several lines long, and assigns a function to a variable.



90 Scripting Tools Chapter 4
Debug or Profile Scripts Scripting Guide

10.

11.

Line 30 calls the expression that was created earlier.

Click Step Over.

The Debugger steps into the expression, running it line by line.
Continue clicking Step Over until the expression ends.

The Debugger returns to the line following the expression call.
Line 31 calls the function defined earlier.

Click Step Over to run the function without stepping into it. The Debugger runs the entire
function, and returns to the line following the function call.

Line 33 includes another script.

Click Step Into.

The Debugger opens the script in another tab and waits.
Click Step Over.

The next line in the included script is run.

Click Step Out.

The Debugger runs the rest of the included script and returns to the line following the
Include() function.

Watching Variables in Different Scopes and Namespaces

Tabs at the bottom of the Debugger window let you watch variables as they are created and
changed. This example shows variables in several scopes and a namespace.

1.
2.

Open the scoping.jsl sample script and click the Debug Script button.
Click Step Over.

The fourth line turns off Names Default To Here.If you run this script again in the same
JMP session, this line resets the scoping so that the first variable that is created is in the
global scope.

Click Step Over.

A global variable named X is created. On the Globals tab, x has been added to the list,
showing its value as 5 and its type as number.

Select the Locals tab, and then select Global from the list of scopes.
The global variable x is also shown here.
Click Step Over twice.

Names Default To Hereis turned on, which places the rest of the script into a Here
scope. Then a new variable X is created in that scope.

Notice that the value of the global variable x has not changed.
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6. Select Here from the list on the Locals tab.
The local x is listed under Here, with its value and type.

7. Click Step Over.
A Local Here scope is created. A second Here scope is shown in the Locals list.

8. C(lick Step Over.
A new X variable is created in this Here scope. On the Locals tab, select each of the three
scopes from the list (Here, Here, and Global) to see three different x variables.

9. C(lick Step Over.
Look in the Debugger’s log to see the output. Notice that here: x scopes to the local here,
not the script window’s here.

10. Click Step Over.
After writing an empty line to the log, the script exits the Local Here scope. The second
Here, along with its” x variable, has disappeared from the Locals list.

11. Click Step Over.
A namespace called “test” is created, with another variable named x. Select the
Namespaces tab to see it.

12. Click Step Over and look at the log.

13. Click Step Over to exit the Debugger.

Using the Debugger with Interactive Scripts

When your script creates interactive elements, the Debugger hands control back to the main
instance of JMP so that you can interact with it. When you are finished, control returns to the

Debugger.
1. Open the interactive.jsl sample script and click the Debug Script button.
2. Click Step Over twice.
The New Window expression is evaluated, and a modal window waiting for input is
created. You might need to move the Debugger window to see the new modal window.
3. Enter two numbers in the Assign X and Y window and click OK.
Control is given back to the Debugger.
4. Click Step Over three times and look at the log in the Debugger.
The log shows the two new numbers that you entered in the window.
5. Click Step Into to exit the Debugger.
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Using the JSL Profiler

Chapter 4
Scripting Guide

Use the JSL Profiler to see how much time is spent executing particular lines or how many

times a particular line is executed.

1. Open the string.jsl sample script.
2. Click the Debug Script button .
3. Click the Profile JSL Script button [ .

Figure 4.16 Initial JSL Profiler Window

EI el Time Units psec Color Theme p.4

string.sl

1 /* This secript was written to demonstrate using breakpoints and watching variables
2 in the 1SL Debugger. See the Scripting Guide for an example. */
3

4 stringFunction = Function( {i}, {y},

5 y = Char(i);

6 str = str || y;

7);

8

Ok —u it

1@

11For{ i =09, 1 <=9, i++,

12 stringFunction(i);

1305

14

15 Print( "Finished.", str );

16

4. Click the Run button [;3' to start profiling.

The profiler collects information about the number of times a statement is executed and
the time it takes to execute it. Time is cumulative and collected each time a JSL statement is

executed.

Figure 4.17 Profiled Script Window

string.jsl

3

4 [§30888% s tringFunction = Function( {i}, {v},
5 0.911% y = Char(i);

6 0.214% str = str || y;

7 )

8

9 0.854%str = "";

11 0.250%For( i = @, i <= 9, i++,
12 2.859% stringFunction(i);
13 )3

15 11.723% Print( "Finished.™, str );
16
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In the left margin, the selected statistics are displayed. Percent of time is displayed by default.
Click the Show Profile by Count button E| to switch to percent of statement counts instead.
The left margin is color-coded to allow for quick identification of problematic performance
areas.
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Chapter 5

JSL Building Blocks

Learning the Basics of JSL

Studying the syntax and basics of JSL is crucial, whether you are a beginning or an advanced
user. Some concepts (such as loops and variables) are common among many scripting
languages, but punctuation rules differ in JSL.

Figure 5.1 Example of a JSL Script

comment multiplication
operator concatenate
operator quoted text string

7 [/ Compute the areg of a fircle.
i 8 ius = 2:
variables radius = 2;
T circle area = Pi() * radfius * radius;
18 Print( "The arga is " || Format( circle area, "Fixed", 2 ) );
11
Commas separate  Semicolons separate

functions arguments. certain expressions.

This chapter introduces you to the basic concepts of JSL, from syntax rules and file path
conventions to conditions and namespaces.
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JSL Syntax Rules

All scripting and programming languages have their own syntax rules. JSL looks familiar if
you have programmed in languages such as C and Java. However, rules for punctuation and
spaces differ in JSL.

The following sections describe JSL syntax rules for the following basic components of the
language.

Value Separators

Words in JSL are separated by parentheses, commas, semicolons, spaces, and various
operators (such as +, —, and so on). This section describes the rules for using these separators
and delimiters in JSL.

Commas

A comma separates items, such as items in a list, rows in a matrix, or arguments to a function.

my list = {1, 2, 3};

your Tlist = List( 4, 5, 6) ;

my matrix [321, 0-1-2];

IfCY <20, X=Y);

Table Box( String Col Box( "Age", a ) );

Note: To glue a sequence of commands into a single argument inside a function, separate each
sequence with a semicolon. See “Semicolons” on page 99.

Parentheses

Parentheses have several purposes in JSL:

¢ Parentheses group operations in an expression. The following parentheses group the
operations in the If() expression.
y = 10;
If(
Y <20, X=Y,
X =20
);
® Parentheses delimit arguments to a function. In the following example, parentheses
enclose the argument to the Open() function.

Open( "$SAMPLE_DATA/Big Class.jmp" );
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® Parentheses also mark the end of a function name, even when arguments are not needed.
For example, the Pi function has no arguments. However, the parentheses are required so
that JMP can identify Pi as a function.

PiQ;
Note: Be careful that parentheses match. Every (needs a ), or errors result.

The script editor can match fences (parentheses, brackets, and braces). Press Ctrl+]
(Command+B on macOS) with your cursor in any part of a script. The editor searches for
fences, highlighting the text between the first set of opening and closing fences that it finds.
Repeat this process to highlight the next-higher fence. See “Match Parentheses, Brackets, and
Braces” on page 64 in the “Scripting Tools” chapter for an example.

Semicolons

Expressions separated by a semicolon are evaluated in succession, returning the result of the
last expression. In the following code, 0 is assigned to the variable i and then 2 is assigned the

variable j.
i=0;
i=2

You can also use semicolons to join arguments that are separated by commas as shown in the
following If () expression.

If( x <5,y =3; z++; );

The semicolon in other languages is used as an expression terminator character. In JSL, the
semicolon is a signal to continue because more commands might follow. For more information
about separating expressions with semicolons, see “Alternatives for Gluing Expressions
Together” on page 119.

Semicolons at the end of a script or at the end of a line of arguments are harmless, so you can
also think of semicolons as terminating characters. Trailing semicolons are allowed at the end
of a script stream and after a closing parenthesis or closing curly brace. In fact, terminating
each complete JSL expression with a semicolon helps avoid errors when you copy and paste
small scripts into a larger one.

The semicolon is equivalent to the Glue () function. See “Operators” on page 103 for more
information about semicolons and Glue().

Double Quotes

Double quotes enclose text strings. Anything inside double quotes is taken literally, including
spaces and upper- or lower-case; nothing is evaluated. If you have "Pi() A 2" (inside double
quotes), it is just a sequence of characters, not a value close to ten.
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You do have to be a careful with text strings. Extra spaces and punctuation do affect the
output, because text strings inside double quotes are used literally, exactly as you enter them.

To have double quotes inside a quoted string, precede each quotation mark with the escape
sequence \! (backslash-bang). For example, run the following script and look at the title of the
window:

New Window( "\!"Hello\!" is a quoted string.",
Text Box( Char( Repeat( "*", 70 ) ) )
s

Table 5.1 Escape Sequences for Quoted Strings

\!b  blank

\!t  tab

\!r  carriage return only
\!n linefeed (newline) only

\!N inserts line breaking characters appropriate for the host
environment?

\!f  formfeed (page break)
\!0  null character

Note: The null character is dangerous to use, because it is
typically treated as the end of the string. Be sure to type the
number zero, not the letter O.

\!\ backslash
\!"  double quotation mark

a. On macQOS, this escape sequence is CR (carriage return character,
hexadecimal ‘0D’). On Windows, this sequence is CR LF (carriage
return followed by a linefeed, hexadecimal ‘OD0A").

Sometimes, long passages require a lot of escaped characters. In these cases, use the notation
\[...]\ and everything between the brackets does not need or support escape sequences.
Here is an example where \[...]\ is used inside a double-quoted string.

js1Phrase = "The JSL to do this is :\[

a = "hello";
b =all " world.";
Show(b) ;

]\ and you use the Submit command to run it.";
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Spaces

JSL allows whitespace characters inside names; spaces, tabs, returns, and blank lines inside or
between JSL words are ignored. This is because most JSL words come from the user interface,
and most of those commands have spaces in them. For example, the JSL expression for the Fit
Model platform is Fit Model() or FitModel().

Spaces inside an operator or between digits in a single number are not allowed. In these cases,
the script generates errors. For example, you cannot put spaces between the two plus signs in
i++ (i+ +) orinnumbers (4 3 is not the same as 43).

Note: Why does JSL allow whitespace characters inside names? For one reason, the names of
commands and options match the equivalent commands in JMP menus and windows.
Another reason is that data table column names often include spaces.

Numbers

Numbers can be written as integers, decimal numbers, dates, times, or date-time values. They
can also be included in scientific notations with an E preceding the power of ten. For example,
these are all numbers:

1 12 1.234 3E3 0.314159265E+1 1E-20 01JAN98

Note: A single period by itself is considered a missing numeric value (sometimes called NaN
for “not a number”).

For more information about dates, times, and date-time values, see “Date-Time Functions and
Formats” on page 150 in the “Types of Data” chapter. See “Currency” on page 164 in the
“Types of Data” chapter for more information about combining numbers with currency
symbols.

Names
A name is simply something to call an item. When you assign the numeric value 3 to a variable
in the expression a = 3, ais a name.

Commands and functions have names, too. In the expression Log( 4 ), Log is the name of the
logarithmic function.

Names have a few rules:

* Names must start with an alphabetic character or underscore and can continue with the
following:

— alphabetic characters (a-z A-Z)
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numeric digits (0-9)
— whitespace characters (spaces, tabs, line endings, and page endings)
— mathematical symbols in Unicode (such as the Greek small alpha letter cx)

— afew punctuation marks or special characters (apostrophes (*), percent signs (%),
periods (.), backslashes (\), and underscores (_))

¢ When comparing names, JMP ignores whitespace characters (such as spaces, tabs, and line
endings). Upper case and lower case characters are not distinguished. For example, the
names Forage and for age are equivalent, despite the differences in white space and
case.

You can still have a name that is any other sequence of characters. If the name does not follow
the rules above, it needs to be quoted and followed by "n".For example, to use a global
variable with the name taxable income(2011), you must use "taxable income(2011)"n
every time the variable appears in a script:

"taxabTle income( 2011 )"n = 456000;

tax = .25;

Print( tax * "taxable income( 2011 )"n) ;
114000

Note: Previously, the Name () parser directive wrapped the column name that contained
illegal characters. Name () is deprecated.

For more information about how JMP interprets names, see “Rules for Name Resolution” on
page 111.

Comments

Comments are notes in the code that are ignored by the JSL processor (or parser). You include
comments to describe sections of the script. Comments are also convenient for removing
portions of a script temporarily. For example, you can insert comment symbols around code
that might be causing an error and then rerun the script.

Type the comment symbols around code that you want to comment. The following example
shows code commented with /* */ in the middle of a line. When the script is run, JMP
considers both expressions to be identical.

tax /*percentage*/ = .25;
tax = .25;
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Table 5.2 describes the comment symbols.

Table 5.2 Comment Symbols

Symbol Syntax Explanation

// // comment Begins a comment. The comment does not have to be at the
beginning of a line, but everything up to the end of the line is
a comment.

/* /* comment */  Begins and ends a comment. This comment can appear in the

middle of a line. Script text before and after the comment is
parsed normally.

/7! /7! Add //! to the first line of the script, and the script runs
automatically when opened in JMP. (In other words, the
script editor does not open.)

Operators

An operator is a one- or two-character symbol used to perform common arithmetic actions,
compare values, construct lists, subscript into a data element, send messages, concatenate
lists, scope names, glue expressions, and end expressions.

Arithmetic operators come in several varieties:

* infix (with arguments on either side, suchas+in 3 + 4,or=ina = 7)

e prefix (with one argument on its right side, such as !a for logical negation)

® or postfix (with one argument on its left side, such as a++ for incrementing a

To make writing expressions easier, JSL uses certain special character operators that are
alternatives to using functions. These operators have the same meaning as if the phrase had
been written as a function. For example, the following two expressions are equivalent.

Net Income After Taxes = Net Income - Taxes;
Assign( Net Income After Taxes, Subtract( Net Income, Taxes ) );

The assignment operation can be written either as the Assign() function or as an infix
operator =. Similarly, subtraction can be done with the Subtract () function or the infix minus
sign; they are equivalent inside JMP.
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Note: Usually white space is ignored in JSL, so that “netincomeaftertaxes” and “net income
after taxes” are the same thing. There is one exception: the two-character operators must not
have a space between characters. Always enter the following operators without spaces in
between:

o

[, 1/, <=, >=, I=, ==, 4=, -=, *=, /=, ++, --, <<, 11, %, 1/, /%, */

Another common operator is the semicolon ( ; ). You use the semicolon to:

* Separate yet join one expression to another in a programming sequence. The semicolon
returns the result of its last argument, so a;b is the same as Glue(a,b).

¢ End an expression. Though the semicolon is permitted at the end of an expression, it is not
the expression terminator used in other languages.

An expression can contain more than one operator. In these instances, the operators are
grouped in order of precedence with decreasing priority. For example, * takes precedence
over +:

a+b*c
Sob * cisevaluated first, and then the result is added to a.
+ takes precedence over -:

a+b*c-d

Sob * cisevaluated, and then the result is added to a. d is then subtracted from the result of
a+b*c

Table 5.3 shows operators shaded in order of precedence and each operator’s function
equivalent.

Table 5.3 Operators and Their Function Equivalents in Order of Precedence

Operator Function Syntax Explanation

{1 List {a, b} Construct a list.
List(a, b)

[1] Subscript arb, cl Subscripts identify specific
Subscript(a, b, ©) elements within a data element a,

where a could be a list, a matrix, a
data column, a platform object, a
display box, and so on.
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Table 5.3 Operators and Their Function Equivalents in Order of Precedence (Continued)

Operator

++

Post
Increment

Post
Decrement

Power

Minus

Not

Multiply

EMult

Divide

EDiv

Function Syntax

a++
Post Increment(a)

a__
Post Decrement(a)

arb
Power(a, b)
Power (X)

-a
Minus(a)

la
Not(a)

a*b
Multiply(a, b)

a:*b
EMult(a, b)

a/b
Divide(a, b)
Divide(X)

a:/b
EDiv(a, b)

Explanation
Adds one (1) to &, in place.

JMP does not have a pre-increment
operator. Instead, use the Add To()
operator, which is (+=).

Subtracts one (1) from 4, in place.

JMP does not have a pre-decrement
operator. Instead, use the Subtract
To () operator, which is (-=).

Raise a to exponent power b. With
only one argument, 2 is assumed as
the power, so Power (Xx) computes

Reverses sign of a.

Logical Not. Maps nonzero (or
true) values to 0 (which means
false). Maps O (or false) values to 1
(which means true).

Multiplies a by b.

Elementwise multiplication for
matrices a and b. (Each element in
matrix ais multiplied by each
element in matrix b.)

Divide(a, b) divides aby b.

Divide(x) interprets the argument
as a denominator and implies 1 as
the numerator, yielding the
reciprocal 1/x.

Elementwise division for matrices
aand b. (Each element in matrix a
is divided by each element in
matrix b.)
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Table 5.3 Operators and Their Function Equivalents in Order of Precedence (Continued)

Operator

+

<<

Add

Subtract

Concat

VConcat

Index

Send

Equal

Not Equal

Less

Less or Equal

Greater

Greater or
Equal

Function Syntax

a+b
Add(a, b)

a-b
Subtract(a, b)

allb
Concat(a, b)

matrixl|/matrix2
VConcat(matrixl,
matrix2)

a::b
Index(a, b)

object << message
Send(object, message)

==b
Equal(a,b)...
al=b
Not Equal(a,b)...
a<b
Less(a,b)...
a<=b

Less or Equal(a,b)

ab
Greater(a, b)

a=b
Greater or Equal(a,b)

Explanation

Adds aand b.
Subtracts b from a.

Joins two or more strings; two or
more lists; and horizontally
concatenates matrices. See
“Concatenate Lists” on page 200 in
the “Data Structures” chapter or
the JSL Syntax Reference.

Vertically concatenate matrices.
(Use | | or Concat() to
horizontally concatenate matrices.)

For matrices, generates the integers
from ato b.

(Colons are also used as prefix
operators for scoping, where :a
means data table column a, and : :a
means JSL global variable a. See
“Scoping Operators” on page 114.)

Send message to object.

Boolean values for comparisons.
They all return 1 if true, 0 if false.
Missing values in either a or b
causes a return value of missing,
which evaluates as neither true nor
false. See “Missing Values” on
page 135, for treatment of missing
values.
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Table 5.3 Operators and Their Function Equivalents in Order of Precedence (Continued)

Operator

<=, <

<, <=

Less Equal
Less

Less Less
Equal

And

Or

Assign

Add To

Subtract To

Multiply To

Divide To

Glue

Function Syntax

a<=b<c

Less Equal Less(a,b, ©)

a<b<=c

Less Less Equal(a,b, ©

agb
And(a, b)

alb
or(a,b)

a=b
Assign(a, b)

a+=b
AddTo(a, b)

a-=b
SubtractTo(a, b)

ar=b
MultiplyTo(a, b)

a/=b
DivideTo(a, b)

a;b

Glue(expr, expr,

Explanation

Range check. Return 1 if true, 0 if
false. Missing values in either aor b
propagate missing values.

Logical And. Returns true if both
are true. If the value on the left is
false, the value on the right is not
evaluated. See “Missing Values” on
page 135, for treatment of missing
values.

Logical Or. Returns true if either or
both are true. See “Missing Values”
on page 135, for treatment of
missing values.

Put the value of binto a. Replaces
the current value of a.

Add the value of binto a.

Subtract b from a, and put back
into a.

Multiply b with &, and put back
into a.

Divide binto & and put back into
a.

First do a, and then do b.

Boolean Values

A Boolean value enables or disables an option. To enable the option, use 1, true, or yes as the

argument.

obj << Unequal Variances( 1 );
obj << Unequal Variances( "true" );
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obj << Unequal Variances( "yes" );
Note: Quoting the value prevents it from being evaluated as a variable.
Omitting the argument also enables the option. This is the default for all but row state

messages.

obj << Unequal Variances;
obj << Unequal Variances(Q);

To disable the option, use 0, false, or no as the argument.
To toggle an option (turn off an enabled option or turn on a disabled option), use "toggle".

Notes:

e The quoted "present", "absent”, "on", "off", "switch", and "f1ip" are supported for
backwards compatibility.

e For row state messages, an empty argument always toggles the option.

Global and Local Variables

Variables are names that hold values, which you reference later in scripts. There are two types
of variables:

®  Global variables are shared among all scripts that you run in a JMP session.

®  Local variables apply only to the script context in which you define them. They can also be
local to only a piece of a script, as with variables local to a particular function.

To limit the scope of variables, you can define them in a namespace, which is a collection of
variables, functions, and other unique names. JMP has a single global variable namespace that
all scripts use by default. When you use a name plainly, without a qualifying syntax, the name
is an unscoped variable and therefore in the global namespace.

X = 1;

Local Namespaces

Putting variables in the global namespace can cause conflicts. When two scripts have variables
with the same names, the value of the variable in the last script that you run last overwrites the
variable’s value in the first script.

To prevent this problem, we recommend that you begin each script with the following line:

Names Default To Here( 1 );
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The Names Default To Here( 1 ); function makes all unscoped variables in the script local
to that script and does not affect the global variable namespace. See “Advanced Scoping and
Namespaces” on page 272.

Notes:

e The Names Default to Here setting is true by default for custom menus and toolbar
buttons. A script that runs when you select a custom menu item or click a custom toolbar
button does not affect global variables.

e The Names Default to Here setting is false by default for table scripts. If a table script
specifies Names Default to Here(1), this setting lasts only as long as the table script
runs. After the script finishes running, the setting is reset to whatever it was before the
script ran.

Named Namespaces

You can also create a variable in a specific namespace. In the following example, the x variable
is created in the aa namespace:

aa:x = 1;

Preceding local variables with the Local () function is another option. Both a and b are local
variables in the following expression:

Local( fa =1, b}, ... );

Scoping operators also distinguish a global variable from a local variable. See “Rules for Name
Resolution” on page 111.

The following sections describe functions that help you manage variables.

Show Symbols, Clear Symbols, and Delete Symbols

The Show Symbol1s() function lists all variables and namespaces that are defined both
globally and in the local script, along with their current values. Here is an example of Show
Symbo1s () messages that are shown in the log:

Show Symbols(Q);
// Her
a 5;
b =6;

// 2 Here

// Global
c = 10;
// 1 Global
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Tip: The JSL debugger also shows you the values of variables and namespaces. See “Debug or
Profile Scripts” on page 77 in the “Scripting Tools” chapter.

The Clear Symbols() function erases the values set for variables that are defined both
globally and in the local script. For example, after you clear and then show symbols, the
variables are empty.

Clear SymbolsQ);
Show Symbol1s();

// Here

a Empty;

b = Empty;
// 2 Here

// Global
c = Empty;
// 1 Global

Note: The older Show Globals() and Clear Globals() functions are aliases of the newer
Show Symbols() and Clear Symbols() functions.

To remove all global variables and namespaces, use the function Delete Symbols(). After the
last Show Symbols() in the following script is run, nothing shows up in the log. All variables
have been completely removed from memory.

Delete Symbols(Q);
Show Symbols();

To list variables in all namespaces, use Show Namespaces (). To delete only a specific
namespace, use ns << Delete. Clear Symbols() and Delete Symbols() do not clear or
delete variables in each namespace, although they do clear and delete variables that contain
references to namespaces. See “Rules for Name Resolution” on page 111 for more information
about unscoped variables.

Note: Clear Symbols() and Delete Symbols() break all scripts that are currently in use.
These functions can be very useful in a programming and debugging environment, but do not
include them in any script that you plan to distribute. If you include Names Default To
Here(1) in your scripts, clearing and deleting global symbols is unnecessary.

Lock and Unlock Symbols

If you want to lock a variable to prevent it from being changed, use the Lock Symbols()
function. (Lock Globals() is an alias.)

Lock Symbols( namel, name2, ... );
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To release the lock and enable the global to be changed, use the UnTock Symbols() function.
(Unlock Globals() is an alias.)

Unlock Symbols( namel, name2, ... );

The primary use of these two commands is to prevent inadvertent changes to variables. For
example, locking a variable prevents Clear Symbols() from clearing a variable that is being
used by another script.

Note: You cannot use Lock Symbols() to lock a namespace. Instead, use ns <<Lock
Namespace.

Hide a Global Variable

To hide (or protect) a global variable, put two underscores (__) before the name. Protecting a
global variable means that it will be hidden and can not be examined or shown. However, the
behavior is different depending upon the context.

This example will not print the variable because it is protected:
Show(::__xyz);

This example returns a NULL value for the protected variable:
::a = Name Expr( ::_xyz );

This example does return a value for the protected variable:

Show( Eval( ::_xyz ) );

Rules for Name Resolution

In JMP, you identify the following types of objects by a name:

e Columns and table variables in a data table

¢ Global variables, which hold values for the remainder of a JMP session
® Scriptable object types

* Arguments and local variables inside formulas

Most of the time, you can just use an object’s name directly to refer to the object. Consider the
following example:

ratio = height / weight;
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Depending on the complexity of your script, it might be obvious that ratio is a variable and
height and weight are data table column names. But what if the meanings are ambiguous? A
script might use ratio as a global variable and as column names.

Variable Names Used as Arguments

Message arguments are evaluated as a rule. In previous versions of JMP, some messages
interpreted a variable name as a string value. For example, the following script results in a
linear scale in the current version of JMP and a log scale in JMP 11.

Log = "Linear";
axis box << Scale( Log );

The syntax Scale( "Log" ) is preferred for setting a string literal. To catch ambiguous
instances, set the “Allow Unquoted Strings in JSL” General preference to “Yes (with a
warning)” or “No”.

Rules for Resolving Names

JMP interprets object names using name resolution. The following rules are applied
sequentially to unscoped names:

1. If the variable is followed by a pair of parentheses ( ), look it up as a function.

2. If the variable is prefixed by : scope operator or an explicit data table reference, look it up
as a data table column or table variable.

If the variable is prefixed by :: scope operator, look it up as a global variable.

4. If the variable is an explicit scope reference (such as group:vowel), look it up in the
user-defined group namespace.

5. If the variable is in a Local or Parameter function, look it up as a local variable. If it is
nested, repeat until a function call boundary is found.

6. If the variable is in a user-defined function or method, look it up as a function or method
argument or local variable.

7. Look the variable up in the current scope and its parent scope. Repeat until the Here scope
is encountered.

Look the variable up as a variable in the Here scope.
Look the variable up as a global variable.
10. If Names Default to Here(1l) is at the top of the script, stop looking. The scope is local.

11. Look the variable up as a data table column or table variable. Columns are preferred over
table variables.
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12.

13.

Look the variable up as an operator or a platform launch name (for example, Distribution,
Bivariate, Chart, and so on).

When the name cannot be found:

— If the name is used in a reference, print and error to the log.

— If the name is used as the target of an assignment (as an L-value), test the following:
If the variable is preceded by : : scope operator, create and use a global variable.

If the variable is an explicit scope reference, create and use the variable in the specified
namespace Or scope.

If Names Default to Here(0) is at the top of the script, create a global variable.

If Names Default to Here(l) is at the top of the script, create a Here namespace
variable.

Exceptions

Some names are variables that refer to an object such as a data table, data column, or
platform; they are not used for getting or setting a value. These names are passed through
(or interpreted literally) rather than resolved.

For function definitions, column formulas, and Nonlinear platform formulas, the scope is
the same for each row in a column.

If a name is a direct reference to a column in a data table that has been closed, the name is
resolved again to that column when the table is reopened.

dt = Open( "$SAMPLE_DATA/Big Class.jmp" );

Show( :weight << Get As Matrix ); // weight resolves to a column name
Close( dt, NoSave );

Show( :weight << Get As Matrix ); // weight cannot be resolved

dt = Open( "$SAMPLE_DATA/Big Class.jmp" ); // reopen data table

Show( :weight << Get As Matrix ); // weight resolves to a column name

However, the following example does not resolve the variable to the second instance of the
data table:

dt = Open( "$SAMPLE_DATA/Big Class.jmp" );

col = Column( dt, 5); // col is Column( "weight" );

Close( dt, NoSave );

dt = Open( "$SAMPLE_DATA/Big Class.jmp" ); // reopen data table

Show( col << Get As Matrix ); // the reference to the first data table no
longer exists

The following sections describe how JMP resolves the names of data table columns. For more
information about name resolution, see “Advanced Scoping and Namespaces” on page 272 in
the “Programming Methods” chapter.
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Scoping Operators
Using scoping operators is an easy way to help JMP resolve ambiguous names (for example,
when a name refers to both a variable and a column name).

In the following example, the prefix double-colon operator (: :) identifies z as a global
variable. The single-colon prefix operator (:) identifies x and y as column names.

iZ = X+ Y,

Tip: The Names Default to Here(l) function also affects name resolution. See “Names
Default To Here and Global Variables” on page 274 in the “Programming Methods” chapter.

Two JSL functions are interchangeable with scoping operators. Table 5.4 describes the
functions and syntax.

Table 5.4 Scoping Operators

Operator and Function Syntax  Explanation
Equivalent Function

As Column :name Forces name to be evaluated as a data table
dt:name column. The optional data table reference
As Column(dt, argument, dt, sets the current data table. See
name) " "
Scoped Column Names” on page 114 for
examples.
As Global :iname Forces name to be evaluated as a global variable.

As Global(name)
Note: The double-colon is also used as an infix

operator to represent ranges.

Scoped Column Names

Scoping column names is the simplest way to prevent conflicts with variable names. Use
scoping operators to force names in a script to refer to columns.

1. The prefix colon (:) means that the name refers to a table column or table variable only,
never a global variable. The prefix colon refers to the current data table context.
:age;

2. The infix colon (:) operator extends this notion by using a data table reference to specify

which data table has the column. This is particularly important when multiple data tables
are referenced in a script.
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In the following example, the dt variable sets the data table reference to Big Class.jmp.
The infix colon separates the data table reference and age column.

dt = Data Table( "Big Class.jmp" );
dt:age // The colon is an infix operator.

As Column() achieves the same results:

dt = Data Table( "Big Class.jmp" );
As Column( dt, age );

Therefore, the following expressions are equivalent when only Big Class.jmp is open:
:age;

As Column( dt, age );
dt:age;

The Column function can also identify a column. For Big Class.jmp, the following expressions
all refer to age, the second column in the table:

Column( "age" );
Column( 2 );
Column( dt, 2 );
Column( dt, "age" );

Prevent Column Name and Variable Name Conflicts
To avoid conflicts, use unique column and variable names or scope the names.

* When a global variable and a column have the same name, the global variable name takes
precedence. In this situation, you must scope the column name.

::age = [1;
age = :age << Get As Matrix;

¢ To avoid ambiguity between the global variable and column name, scope both variables.
1:age = :age << Get As Matrix;

e If more than one data table might be open, assign data table references to variables. Scope
your columns to the appropriate table.

dtl = Open( "$SAMPLE_DATA/Big Class.jmp" );
dt2 = Open( "$SAMPLE_DATA/Students.jmp" );
::age = dtl:age << Get As Matrix;

::height = dt2:height << Get As Matrix;

Note that JMP evaluates column formulas through each consecutive cell of the column, so
scoping the column name is usually unnecessary. However, if a variable assigned in a formula
has the same name as a column, you must scope the column name. See “Scoped Names” on
page 276 in the “Programming Methods” chapter.
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Tip: The Names Default to Here(1) function also affects name resolution. See “Names
Default To Here and Global Variables” on page 274 in the “Programming Methods” chapter.

Unscoped Column Names

Sometimes an unscoped name gets or sets a value. JMP resolves it as a column in a data table
(rather than a global variable) under these circumstances:

* if no global variable, local variable, or an argument using that name already exists,
¢ and the data table in context has a column of that name,
e and

— either the current row is set to a positive value

— or the name is subscripted (for example, the subscript [1] in weight[1] selects the first
value in the weight column).

Exception

In column formulas and Nonlinear formulas, column names take precedence over global
variables.

Set the Current Data Table Row

By default, the current row is 0, an illegal row number. So the following expression assigns a
missing value to the ratio global variable:

ratio = height / weight;

Specify the row number with the Row() function. In the following example, the row is set to 3.
The height in that row is divided by the weight, and the result is assigned to the ratio global
variable.

Row()
ratio

3;
height / weight;

Another possibility is to use subscripts to specify the row number. The following expression
divides the height in row 3 by the weight in row 4.

ratio = height[3] / weight[4];

Specifying the row number is unnecessary when the script iterates a row at a time down the
whole column. The following example creates the ratio column. For each row, the height is
divided by the weight.

dt = Open( "$SAMPLE_DATA/Big Class.jmp" );
dt << New Column( "ratio" );
For Each Row( :ratio = height / weight );
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JMP evaluates formulas and calculates pre-evaluated statistics iteratively down a column. In
these instances, identifying the row number is also unnecessary. (Pre-evaluated statistics are
single numbers computed from the data table, as discussed in “Pre-Evaluated Statistics” on
page 466 in the “Data Tables” chapter.)

Name Resolution in Automatically Run Scripts

In an Open () function, you can specify that the script run automatically when it’s opened.
Open( "$MY_SCRIPTS/A.js1", Run ISLC 1) );
Open( "$MY_SCRIPTS/B.js1", Run JISLC 1) );

You can also type //! on the first line of the script to run the script automatically.

In these instances, the only shared names between A.js1 and B. js1 are globals and
namespaces (not here and not local).

To apply the names in A. js1 to B. js1, include B. js1in A. js1 instead of opening and
running both scripts.

Include( "$MY_SCRIPTS/B.js1" );

Troubleshoot Variables and Column Names

When you reference a column name using As Name(), and Names Default To Here( 1 )is
set, JMP returns a variable reference. That reference is then processed using the standard
reference rules.

In the following example, there is no height variable in the Here: scope, so JMP returns an
error.

Names Default To Here( 1 );

Open( "$SAMPLE_DATA/Big Class.jmp" );

As Name( "height" )[3]; // converts height to a variable reference
As Name( "height" )[/*###*/3];

The /*###*/ characters in the log indicate the location of an error in the script execution.
To prevent this problem, use one of the following methods:

e Use As Column() instead of As Name():

Names Default To Here( 1 );
Open( "$SAMPLE_DATA/Big Class.jmp" );
As Column( "height" )[3]; // converts height to a data column reference

e Explicitly scope height with As Name() :

Names Default To Here( 1 );
dt = Open( "$SAMPLE_DATA/Big Class.jmp" );
dt:( As Name( "height" ) )[3]; // scopes height as a data column reference
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These scripts return 55, the value of height in the third row of Big Class.jmp.

Troubleshoot Variables and Keywords

Name resolution errors can also occur when a variable and unquoted keyword have the same
name. For example, one argument for <<Preselect Role() is “Y”. Quote this argument if
your script also uses Y as a variable.

Frequently Asked Questions about Name Resolution

Should you always scope?

Yes. When in doubt, scope. Scoping is especially important in scripts that might be used by
many people on a variety of data tables; you will not necessarily know whether a name is used
in two contexts (such as for both a global variable and column name).

If you are writing such scripts, consider using explicit scoping and namespaces. See
“Advanced Scoping and Namespaces” on page 272 in the “Programming Methods” chapter.

Prefix scope operators do not take run-time overhead after the first resolution. Infix scope
operators, which follow data table references, always take run-time overhead.

What is the difference between a column reference and a column referred to by
name? If I have a column reference in a global variable, how do I assign a value to
a cell in the column?

With a column reference, you can send messages to change specific characteristics of the
column or to access its values (for example, coloring cells or setting a formula).

When a column has been assigned to a global variable, assign a value to a cell in the column
using a subscript. Suppose that the name of the column height has been assigned to the x
variable:

x = Column( "height" );
Assign a value to the third row in the height column:

x[3] = 64 // sets the third row of height to 64
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Note: The current row in a JSL script is not determined by selecting rows or positioning your
cursor in the row. The current row is defined to be zero (no row) by default. You can set a
current row with Row() (for example, Row() = 3). Please note that such a setting only lasts for
the duration of that script. Then, Row() reverts to its default value, zero. This behavior means
that submitting a script all at once can produce different results than submitting a script a few
lines at a time.

Another way to establish a current row for a script is to enclose it in For Each Row(). This
method executes the script once for each row of the current data table. For an example, see
“If” on page 126. See the “Data Tables” chapter on page 321 for more information about
working with data tables.

Which Has Precedence When Scoping, ":" or "[ ]"?
Scoping occurs before subscripting. This means that these two lines of code are equal:

dataTable:colName[1i]
(dataTable:colName) [i]

Alternatives for Gluing Expressions Together

You can separate expressions with a semicolon, either on the same line or on different lines.
JMP then evaluates each expressions in succession, returning the result of the last one. Here is
an expression that first sets a to 2 and then sets b to 3:

a=2;
b =3;

The semicolon joins the two expressions and returns the value of the last one. Soif x = (a =
2; b = 3), the value of x is 3.

The Glue ) function returns the result of the last expression. This function is equivalent to
using semicolons. The following expressions both return 3:

GlueCa=2, b=3);
a=2;b=3;

The First() function also evaluates each argument sequentially but returns the result of the
first expression. The following expression returns 2:

FirstCa =2, b = 3);

Example

What does First() do in the following script?
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x = 1000;

First( x, x = 2000 );

The First() function returns the value of x (1000). 2000 is then assigned to x.

Iterate

For

JSL provides the For (), While(), Summation(), and Product() functions to repeat (or iterate)
actions according to the conditions that you specify.

Note: A similar function called For Each Row() is for iterating actions over rows of a data
table. See “If” on page 126 for an example. “Additional Ways to Access Data Values” on
page 459 in the “Data Tables” chapter also describes iterating through table rows.

e “For”

e  “While”

e  “Summation”
e  “Product”

e  “Break and Continue”

The For () function expects four arguments separated by commas. The first three arguments
are rules for how many times to repeat the loop, and the fourth is what to do each time the
loop is executed.

Here is the basic syntax for For():
For( initialization, while, iteration, body );
For example, the following script sums the numbers from 0 to 20:

s = 0;
For( i =0, i <= 20, i++, s +=1 );

The script works like this:

s =0; Sets the s variable to 0. This variable holds the sum.
For( Begins the For () loop.
i=0, Sets the initialization variable (i) to 0. This expression is performed

only once.
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i <= 20, Each time the loop begins, compares 1 to 20. As long as 1 is less than
or equal to 20, continue evaluating the loop. If i is greater than 20,
immediately break out of the loop.

i+, At the end of the loop, increments i by 1. Note that this step is done
after the body of the loop (next line) is evaluated.

s +=1 Evaluates the body of the loop. Adds the value of 1 to s. After the
body is finished, 7 is incremented (previous line).

)3 Ends the loop.

Infinite Loops

For loops that always evaluate as true create an infinite loop, which never stops. To stop the
script, press Esc on Windows (or Command+period on macOS). You can also select Edit >
Stop Script. On macOS, Edit > Stop Script is available only when the script is running.

Comparing For Loops in JSL to C and C++

The JSL For () loop works just like it does in the C (and C++) programming language,
although the punctuation is different.

Tip: If you know C, watch out for the difference between JSL and C in the use of semicolons
and commas. In JSL, For() is a function where commas separate arguments and semicolons
join expressions. In C, for is a special clause where semicolons separate arguments and
commas join them.

While

A related function is While(), which repeatedly tests the condition and evaluates its body
script as long as the condition is true. The syntax is:

While( condition, body );

For example, here are two different programs that use a While() loop to find the least power
of 2 that is greater than or equal to x (287). The result of both programs is 512.

X = 287;
// loop 1:
y =1;

WhileCy < x, y *= 2 );
Show( y );
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// loop 2:

k = 0;

WhiTe( 2 A k < x, k++ );
Show( 2 A k );

The scripts work like this:

X = 287; Sets x to 287.
// loop 1
y =1; Setsy to 1.
While( Begins the WhiTe() loop.
y <X, As long as y is less than x, continues evaluating the
loop.
y *=2 Multiplies 1 by 2 and then assigns the result to y. The
loop then repeats while y is less than 287.
)3 Ends the loop.
Show(y); Shows the value of y (512).
// Tloop 2
k = 0; Sets k to 0.
While( Begins the While() loop.
2 Ak <x, Raises 2 to the exponent power of k and continues
evaluating the loop as long as the result is less than 287.
k++ Increments k to 1. The loop then repeats while 2 A k is
less than 287.
); Ends the loop.
Show(2 A k); Shows the value of 2 A k (512).

As with For () loops, While() loops that always evaluate as true create an infinite loop, which
never stops. To stop the script, press Esc on Windows (or Command-period on macOS). You
can also select Edit > Stop Script. On macOS, Edit > Stop Script is available only when the
script is running.
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Summation

The Summation() function adds the body results over all i values. The syntax is:
Summation( initialization, Timitvalue, body );

For example:
s = Summation( i = 1, 10, i );

returns 55, the result of 1+2+3+4+5+6+7+8+9+10.

The script works like this:

s = Sets the s variable to the value of the function.
Summation( Begins the Summation() loop.

i=1, Sets i to 1.

10, Sets the limit of i to 10.

i All values of i from 1 to 10 are added together,

resulting in 55.

)3 Ends the loop.

This behavior is similar to £ in the Formula Editor. The following expression:
Summation( i = 1, N Row(), x A 2 );

is equivalent to the following formula in the Formula Editor:

NRow _»
Zi-1 ¥

Product
The Product () function is similar to Summation() except that it multiplies the body results
rather than adding them. The syntax is the same as for Summation(). For example:
p = Product( i =1, 5, 1 );
returns 120, the result of 1¥2*3%4*5,

In this example, the initial value of 1 is 1, the upper limit is 5, then all integer values of i up to
5 are multiplied.

Here is the equivalent in the Formula Editor:
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Break and Continue

The Break() and Continue() functions give you more control over looping. Break O
immediately stops the loop and proceeds to the next expression that follows the loop.
Continue() is a gentler form of Break (). It immediately stops the current iteration of the loop
and continues with the next iteration of the loop.

Break

Break() is typically used inside a conditional expression. For example:

ForCi =1, i <=5, i++,
IfC i == 3, Break(Q );

Print(C "i=" || Char(C i ) J;
s
results in:
"7':1"
"7'=2”

The script works like this:

For( Begins the For () loop.
i=1, Sets i to 1.
i<=5, Aslong as 1 is less than or equal to 5, continues

evaluating the loop.

i++, Increments 1 by 1. Note that this step is done after the
If loop is evaluated.

If( Begins the IT() loop.
i == 3, Break(Q If i is equal to 3, breaks the loop.

); Ends the loop.

Print( When 1 is not equal to 3, opens the Print() loop.
"i=" Prints the string "i=" to the log.

[ Places "i="" on the same line as the value that follows.
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Char(i)); Prints the value of i to the log.

The For () loop then repeats until the value of i is less
than or equal to 5, breaking when i equals 3, and
breaking and printing only when i is less than 3.

)3 Ends the loop.

Note that when the If () and Break () expressions follow Print(), the script prints the values
of i from 1 to 3, because the loop breaks after "i=3" is printed.

"7':1 n

II7'=2 n

"7'=3 n

Continue

As with Break(), Continue() is typically used inside a conditional expression. For example:

ForCi =1, i <=5, i++,
IfC i < 3, Continue() );

Print(C "i=" || Char( i ) J;
)
results in:
Il.l'=3 n
117':4 n
117'=5 n

The script works like this:

For( Begins the For() loop.
i=1, Sets i to 1.
i <=5, Evaluates 1 as less than or equal to 5.
i+, Increments 1 by 1. Note that this step is done after the

If loop is evaluated.

If( Begins the If() loop.
i < 3, Continue(Q) Evaluates i as 1 and continues as long as 1 is less than
3.

); Ends the If(Q loop.
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Print(

Char(i));
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When 1 is no longer less than 3, opens the Print()
loop.
Prints the string "i="" to the log.

Places "i=" on the same line as the value that follows.
Prints the value of i to the log.

The For () loop then repeats until the value of 1 is less
than or equal to 5, continuing and printing only when i
is equal to or greater than 3.

Ends the loop.

Conditional Functions

JSL provides five functions to evaluate an expression conditionally:

o ItV

e “Match”

* “Choose”

e “Interpolate”

° /Tﬁepu

If

The If() function evaluates the first result expression when its condition evaluates as true (a
nonzero or nonmissing value). Otherwise, it evaluates the second result expression.

The syntax is:

If ( condition, resultl, result2 );

For example, the following script returns "Young" when the age is less than 12. Otherwise, the

script returns "Young at Heart".

dt = Open( "$SAMPLE_DATA/Big Class.jmp" );
dt << New Column( "age group", "Character" );

For Each Row(

:age group = If( :age <= 12,

"Young",
"Young at Heart"
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You can also string together multiple conditions and results. The syntax is:

If( conditionl, resultl,
condition2, result2,

resultElse );

In the preceding example, if condition1 is not true, the function continues evaluating until it
finds a true condition. Then that condition’s result is returned.

The last result is returned when all conditions are false. And when a value is missing, the
missing value is returned. For these reasons, it's very important to include a default result at
the end of the expression. Consider the following example, which recodes gender
abbreviations in Big Class.jmp:

dt = Open( "$SAMPLE_DATA/Big Class.jmp" );
For Each Row( sex =
If(
sex == "F", "Female",
sex == "M", "Male",
"Unknown" );

);
The script works like this:

For Each Row( sex = For each row in the table, sex is the column that is
recoded.
If( Begins the If() loop.
sex == "F", "Female", If the value of sex is F, replaces the value with Female.
sex == "M", "Male", If the value of sex is M, replaces the value with Male.
"Unknown" ); If neither of the above conditions are true, replaces the

value with Unknown. If this result were omitted and
the value of sex were missing, the script would return a
missing value.

); Ends the loop.

You can also put actions and assignments in the result expression. The following example
assigns 20 to x, because the first condition (y < 20) is false:

y = 25;
z=IfC(y <20, x=y, x =20 );
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Note: Be careful to use two equal signs (==) for equality tests, not one equal sign (=). An If
with an argument such as name=value assigns rather than tests the value.

Avoiding Memory Issues with Multiple If Statements

Running a script that contains dozens of If() Statements can cause memory problems. We
recommend reducing the If() nesting. Suppose that your script contains 100 If() statements
in this format:

IfC val, If(C val, If( val, If(C val, If( val,
IfC val, If( val, If( val, If(C val, If( val,

3333390 s

Rewrite the script:

If( val, vall, If(val, val2, If(C val, val3,
If( val, val4, If(C val, val5, If(C val, val6, ...) ) D) D) ) );

You can also try setting the maximum call depth. The Maximum Call Depth preference sets
the default for the maximum call depth (or stack size) in which JSL built-in functions,
user-defined functions, or Recurse() function calls can be made. By default, the maximum
call depth is set to 256.

In JMP, your JSL script has a limited amount of physical runtime stack memory in which to
perform JSL function calls. By default, this size is set to 2MB. Increasing the maximum call
depth can cause a physical runtime stack overflow, so incrementally increase this preference
in small amounts until you find the best value that works for your JSL script.

Preferences[1] << Set( Maximum IMP call depth( 64 ) );

Match

You can use the Match() function to make several equality comparisons without needing to
rewrite the value to be compared. The syntax is:

Match( x, valuel, resultl, value2, result2, ..., resultElse );
For example, the following script recodes gender abbreviations in Big Class.jmp:

dt = Open( "$SAMPLE_DATA/Big Class.jmp" );
For Each Row( sex =

Match(
sex,
"F", "Female",
"M", "Male",
"Unknown') ;



Chapter 5 JSL Building Blocks 129
Scripting Guide Conditional Functions

The script works like this:

For Each Row( sex = For each row in the table, sex is the column that is
recoded.
Match( Begins the Match () loop.
sex, Specifies sex as the match argument.
"F", "Female", If the value matches "F" replace it with “Female”.
"M", "Male", If the value matches "M", replace it with "Male".
"Unknown" ); If F or M are not matched, replaces the value with
"Unknown".
J; Ends the loop.

This Match() example is a simplified version of the example in “If” on page 126. The
advantage of Match ) is that you define the comparison value once rather than repeat it in
each condition. The disadvantage is that you cannot use expressions with operators as you can
with If; the argument sex == "F" returns an error in a Match() expression.

With more groups of conditions and results, the value of Match() becomes more apparent.
The following script would require many additional lines of code with If().

dt = Open( "$SAMPLE_DATA/Travel Costs.jmp" );
For Each Row(
Booking Day of Week = Match( Booking Day of Week,
"Sunday", "SUN",
"Monday", '"MON",
"Tuesday", "TUE",
"Wednesday", "WED",
"Thursday", "THU",
"Friday", "FRI",
"Saturday", "SAT",
"Not Specified"
)
)3

Be careful with the data type of the condition and result. In the preceding example, the
conditions and results are both character data. If the data types do not match, JMP
automatically changes the co