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ABSTRACT

JMP software provides a variety of ways of understanding, visualizing and communicating what your data is telling
you, but until recently has been used mainly as a stand-alone product. This paper shows the advantages of adding
JMP software and its functionality to a SAS programming environment. Topics covered emphasize the connectivity
with SAS, including: previewing SAS data, running SAS procedures from within JMP, using JMP for further
exploration of SAS results, and using SAS geographic data with IMP. Through these features and others in a point-
and-click environment, JMP can increase the power and functionality of SAS analytics.

INTRODUCTION

A trial copy of JMP was received by a consulting client. The client was interested in both a better understanding of
customer data and enhancing customer reports through the addition of better data visualization within the analysis
and more informative graphics within customer reporting. This began a look at JMP through a long-time SAS user’s
eyes for how it could be used with SAS. With the release of JMP 7.0 in 2007, JMP began to provide real connectivity
with SAS, making it not only easier for JIMP users to discover relationships in SAS data, but also allowing SAS users
to begin to harness JMP capabilities. Versions 8 and 9 have added additional features to that connectivity.

Using JMP, interactions with SAS include the ability to:
e Connect to SAS on a local machine or remote SAS Server from JMP
e  Write or create SAS code in JMP.
e  Submit SAS code and view the results in JMP.
e Retrieve and view data sets generated by SAS.
e Use SAS map datasets with IMP.

JMP was developed by John Sall and others at SAS Institute in the late 1980s as an interactive statistical
visualization and discovery tool. While no longer an acronym, the JMP name came from “John’s Macintosh Project.”
According to Sall, the JMP name also conveys “the idea of a lively product that jumped responsively to the user’'s
wishes.” JMP Version 1 shipped on October 5, 1989 as a Macintosh desktop product with a graphical user interface.
JMP found its customer base among scientists and engineers and therefore originally focused on improvement in
three areas; 1) design of experiments (DOE), quality and productivity support (Six Sigma), and reliability modeling.
JMP was later released for Microsoft Windows (v. 3.1) in 1993 and Linux in 2005. However, a Linux version has not
been included with the release of JMP 9 in 2010.

In recent years, JMP has broadened its focus to support business visualization in partnership with SAS and now
JMP developers work with various SAS teams on projects in several areas, collaborating and sharing efforts.
Windows is currently the most prevalent operating system for IMP. With much to offer both as a standalone product
and as an enhancement product for SAS users, the JMP user community continues to increase around the world.

SETTING UP A CONNECTION WITH SAS

With JMP, users can connect directly to a SAS server and work directly with SAS data sets. The server can either
be a SAS metadata server or a SAS workspace server. If the server is a metadata server, the earliest version of SAS
supported by JMP connections is SAS 9.1.3. You can only be connected to one metadata server at a time. In
addition to metadata servers and workspace servers, JMP will also connect to SAS on your local machine. In the
example below, the connection is to a remote SAS workspace server.

To connect to a SAS server, click File > SAS > Server Connections.

The following window will open up. Enter your remote server name or IP address and the port.
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Metadata Server Connection
SAS Server Version: 9.2

Connected Profile:  =none=
Connection Details: Not connected

Metadata Server Profiles

Open Workspace Server Connections
Current active connection: None

(I

Establish New Workspace Server Connection
Connect to metadata-defined SAS server:

@ Connect to remote SAS server on:

Machine: | 10.100.2.62
Paort: 8621

() Connect to SAS on this machine

Learn more about connecting to SAS.

Close

Then click on the Connect button at the bottom of the window. The following window then pops-up for the username
and password for new workspace SAS server connection that you are establishing. Enter Username and Password

and click on the OK button.
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Metadata Server Connection
SAS Server Version: (9.2

Connected Profile:  <none=
Connection Details: Not connected

Metadata Server Profiles

B Connect to SAS Server
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Please enter a valid user name and
password for 10.100.12.62.

Username: | bokerson

Password: |y |
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() Connect to SAS on this machine

Learn mere about connecting to SAS.

Close

This server will then be displayed as the current active connection. Setting up a SAS Metadata server is similar,
except that it is necessary to create a profile for the server. The profile includes the machine name or IP address,
port, and username/password. If a server is unavailable, or if the connections failed, the server’s name is shown in

light, italic text but is available to click to try to re-establish the connection.
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After connecting to the server, you can:
e Select a server to see a list of libraries that server contains.
e Select a library to see a list of data sets within that library.
e Select a data set to see a list of columns within that data set.
You can change this data set, library, or server at any time.

READING SAS DATA SETS WITH JMP
There are two methods for reading SAS data sets with JIMP. One involves importing from the active SAS server. To
import or open a SAS data set residing on the SAS server:

e Select a SAS data library on the server.

e From the library display, select a data set.

e Click Import.
The SAS data set is imported into a JMP data table. When importing, JMP attempts to make the best match to the
SAS format. Available options include importing only a subset of the columns of the original SAS data set and
selecting a random sample of the data set. (SAS/STAT needs to be licensed and installed on the selected serve for
random samples.) While many options are available, the default random sample is a 5% sample.

Data sets residing on a server can be also be previewed and browsed on the server from JMP without importing into
JMP. When you select a data set for preview, the first ten rows and columns in the data are displayed by default.

SAS data sets can also be opened in JMP without connecting to a server (server connection is still required for
Macintosh users.) To open a file directly without server connection:

1. Select File > Open.

2. On Windows, select SAS Data Sets from the list next to the File name drop-down, as illustrated below.

e
% Open Data File e
- = = = o . |
e [F5 » Libraries » Documents » ~ [ #3 ||| Search Documents 2
Organize » New folder =~ 0 @
- 3
5% IMP Appl Docu ments_ library NG
L+ Favorite Includes: 2 locations
=
Sample Name Date modified Type o
FE1ZVideo Pro Log Files S/3L/ULL 2240 P Rl Tolder
¢ Favorites | = 03-3114 27 0 File folder
Bl Desktop Downloads File folder
& Downlo My Kindle Content File folder
=l Recent | test File folder
Recipes File folder
7 Libraries . flight Text Document |2
3 Docurm || season Text Document
o Music B SESUG 2011 timeline_Lst year_20100601 Microsoft Office B
=/ Pictures || class.sasThdat / SASTEDAT File -
B Videos — 4 mn 3
Set IMP column () SAS variable labels [F] Data set is
names from: o cac o ioble names password-protected
File name: class.sas7bdat + AP Files -
Select this filter the next
time this window is [ Open |v] [ Cancel ]
invoked

3. Select the SAS data set that you want to import.
4. Select the desired JMP column names. You have two options:
e  SAS variable labels, or
e  SAS variable names. (Variable names is selected above.)
5. Indicate whether the data set is password protected. If password-protected is selected, a screen pops open
for entry of the dataset password. This window also requires you to select the appropriate type of password:
(Read, Alter, or Write) for Windows files.
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Another option is the “Select this filter the next time this dialog is invoked” check box. This sets the default file type
choice to the type that you select next to the File name list. If selected, the default file type will be SAS Data Sets the
next time you reach this window.

Click the Open button at the bottom of the screen after all selections are made to read the data set into JMP. SAS
variable names and formats are preserved and can be saved after changes are made to the SAS data set. For the
class data set selected above, here is the data set in JMP.

1'% JMP Home Window - JMP

SaE® OB (ds B ELREE ke s B A

A A
[ class.sasThdat Log
| class.sasThdat {Elclass
|| cars.sas7bdat
|| carssasTbdat BEE == \
File Edit Tables Rows Cols DOE Analyze Graph Tools View Window Help
HREH 468 Be P BEmfBe ™ E B0 @
~class B 4 >
- Name Sex Age Height Weight
1 Alred M 14 69 1125
2 Alice  F 13 565 84
3 Barbara F 13 653 98
4 carol  F 14 628 1025
=/ Columns (5/0) 5 Henry M 14 B35 102.5
th Name 6 James M 12| 573 83
th Sex 7 Jane F 12 508 @45
o Age 8 Janst F 15 625 1125
:\"A‘\’Z"gg’;‘t 9 Jefrey M 13 625 84
! 10 John M 12 59 995
11 Joyce  F 11 513 505
12 Jugy  F 14 643 a0
13 Louise F 12 563 77
=IROWS 14 May  F 15 865 112
g‘;’sﬁ";’:ﬂ 13 15 Fhilip M 6 72 150
e - 16 Robet M 12 648 128
s = 17 Ronald M 15 57 133
Labelled 0 18 Thomas M 11 575 85
19 wiliam M 15 865 112
v
2 0O~
|

Once the data set is in JMP, all the interactive, exploratory data analysis and modeling tools that come with JMP are
available to use with your SAS data set including the full array of experimental design and graphics options. Pull
down menus are available for DOE (Design of Experiments), Analysis, and Graph.

In the example below, the bubble chart option was selected from the GRAPH menu. The imported CLASS SAS data
set was used as the data source. Height was selected as the Y variable, and Weight as the X variable, with color
coding by Sex. The default colors were used for the bubble plot. Other options available included:

o |D —identify rows that should be aggregated into a single bubble.
e Time — separate bubbles for each time period.

e Size — Area of bubbles is proportionate to size value. If left blank, the default bubble size proportionate to
the number of rows.
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These selections created a graph with very small bubbles. The bubble size was increased to the display size below

using the slide bar on the bottom of the graph.

SAS data sets (or any data) within JMP.

This slide bar is an example of the interactivity that is available using
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WRITING AND RUNNING SAS CODE IN JMP

SAS code can be submitted directly from JMP to the currently active SAS server. Any listing output will automatically
be retreived by JMP and displayed in the JMP SAS Output window. The SAS Log is also retrieved by JMP, and, if

there are any errors in the submitted code, the

To run SAS code directly from JMP

SAS Log is automatically displayed in the JMP SAS Log Window.

Open an existing SAS program using File > Open, or
Create a new SAS program. (Create a newSAS program by selecting File > SAS > New SAS Program and
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typing in the SAS code.)
e  From the Edit menu, select Submit to SAS or
e Right-click in the Program Editor window and select Submit to SAS.
The menu item also includes the name of the active SAS server that the SAS code will be submitted to.

Here is the JMP SAS Program Editor window:

[#) SAS Program Editor - IMP = | B e
File Edit Tables DOE Analyze Graph Tools View Window Help
HeEH %50 aRE, DH G s &

DATA Test;
Input X ¥ ZEE:
CRRDS
2312564321234 68 6543221 3
23221 3 -46 7 765 4 33 2 2 323 5532 25 4 32 23
4 3 2 32 32 23 44 -55223 1122 32 32
Run
Proc MEANS:
VRR X Y Z;
Output Out=TESTMEAN Mean=X1 Y1 Z1;
B - T
»
=

This is the menu that pops up when right clicking. Select Submit to SAS to run the SAS code in the IMP SAS
Program Editor Window. Select Submit to SAS.

&) SAS Program Editor - JMP [T
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23221 3-467 76543322323 5§
43232322344 -552251 1223232 Eapylne
: Paste
R B
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Proc MEANS Select Al
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Run; Wrap Text
Run Script
Reformat Script
e Submitto5AS
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GEOGRAPHIC ANALYSIS WITH JMP
SAS/GRAPH includes map data sets that can be converted for use as shape (.shp) files with IMP. These data sets
are then part of the IMP Maps library. They come as a pair of data sets just where the traditional map data sets
contain the XY coordinate data. Unprojected SAS data sets can be used with JMP only after they’ve been converted
to degrees and the longitude variable has been adjusted for projection. The following SAS data sets have already
been converted to shape files:

e world countries

e states and counties in the United States

e first-level divisions for Canada, China, the United Kingdom, France, Italy, Japan, and Germany

To map SAS Data in JMP:
1. Open the SAS data set with a geographic component (in this case state).
2. Select Graph > Graph Builder.
3. Drag and drop State into the Shape zone.
4. Drag and drop variable to be mapped into the Color zone.

The imported SAS data set in the example map below displays infant mortality by state as a continuous variable. In
the data set, Alaska, Hawaii, Puerto Rico and the US Virgin Islands have been excluded from the map. Note the
Rows excluded and other data information to the side of the data set.
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M 3 Isfe - JMP.
File Edit Tables Rows Cels DOE Analyze Graph Tools View Window Help
FAEH S LR(E b lebeh R MM T
(=lIsfe B4 ® Infant =
(= STATENAM STATE | Mortalit JIEGIES I
Alabama AL 5.67 57 I
® 2 |Aaska AS 3ga 377
3 | Arizona AZ 419 4.02
4| Arkansas AR 518 501
5 | California CA 378 379 =
6 | Colorado co 3.93 388
(=) Columns (4/1) 7 | Connecticut CcT 341 353
§ | Delaware DE 3.39 325
9 Florida FL 475 458
4 Infant Mortality 10 | Georgia GA 489 468
B Y nfant Hortali ® 11 Hawail HI 381 340 L
12 ldaho D 412 42
13 llinois L 4.06 396
14 | Indiana IN 4.32 414
15 lowa 14 344 355
16 Kansas KS 366 397
17 | Kentucky KY 477 453
18 Louisiana LA 465 455
19 Maine ME 297 288
20 Maryland MD 472 454 il
21 Massachusetts  MA 363 an
22 Michigan M 3.52 365
23 Minnesota MM 35 34
24 Mississippi Ms 6.08 6.08
25 | Missouri e} 428 42 -

To create the map, the State variable was dragged and dropped into the Shape Zone and the infant mortality
variable was dragged and dropped into the Color Zone. Here is the resulting map.
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To change colors and transparency for a map, right-click on the color bar in the legend. Continuous variables use a
color gradient. To change the color theme:

1. Right-click on the color bar and select Gradient.

2. Inthe Gradient Settings window, select a different Color Theme.
To change the color of one of the variable levels for categorical variables:

1. Right-click on the color of the variable level that you want to change and select Fill Color.

2. Select the new color.

To export the map for use in documents and reports, you can copy and paste to a document or you can hover over
the top bar for menu to appear and save to a variety of formats, including .jpeg, .gif, and .pdf. JMP provides an easy
and accessible means to map your SAS data.
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OTHER SAS CONNECTIVITY FEATURES
JMP also lets users add a SAS Stored process to JMP. A SAS metadata server connection is required. Once you
are connected, you can select the SAS Stored Process to add to your JMP project.

JMP converts SAS code to JMP Scripting Language or JSL. SAS programs that are written in JMP can be saved
either as a SAS program or as JSL. You can also write directly in JSL to access SAS from JMP.

For SAS Enterprise Guide Users, there is an Enterprise Guide task to open a SAS data set in JMP. This allows you
to select a data set from your PC and open it in JMP as part of an EG process flow. The task does require that your
SAS data set be on your local PC before opening it with IMP.

CONCLUSION

In addition to providing a full array of tools for interactive statistical visualization and discovery, JMP also provides
tools that connect with and enhance SAS capabilities. These include the ability to access SAS and SAS data,
visualizations using SAS map data sets, running SAS within JMP and other features that will allow users to take the
visualization of SAS data to new heights.
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