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Connections: JMP® and ODBC

Executive Summary

While JMP® software offers the ability to import a variety of file types, JMP also implements a
method for connecting to databases to extract the data needed for further analysis. The
intent of this paper is to provide a general overview of how Open Database Connectivity
(ODBC) works, explain how to connect to a database from within JMP, access database
tables, create custom queries, save JMP data tables to databases, and use the JMP Scripting
Language (JSL) to automate the process.

For simplicity, this paper was written based upon JMP 6 for Windows. The included
examples and screenshots are taken from this release and operating system. While
database access via ODBC has been supported on JMP for Windows for quite some time,
beginning with JMP 6, it will be supported on all three available operating systems: Windows,
Linux, and Macintosh. Detailed information regarding the Linux operating system can be
found in a separate article entitled, Enabling ODBC on JMP for Linux.

ODBC Overview

ODBC is a standard application programming interface (API) that allows an application, such
as JMP, to access data on a relational or non-relational database. There are two
components of ODBC which are required in order for an ODBC enabled application to
connect to a database; these are ODBC drivers and data sources.

ODBC Drivers

Through the use of ODBC drivers, requests are submitted from the application to the
database and results are returned to the application. The driver accepts queries written in
Structured Query Language (SQL) and translates them to the database so that the desired
results are returned.

Individual ODBC drivers will need to be installed for each database you intend to access. If
they are not already included with your operating system, these can typically be obtained
from the database administrator for the database you are using. The driver will also need to
be set up for use.
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Data Sources

The database or file to be accessed by the ODBC driver is referred to as the data source.
There are three types of data sources: user, system, and file. User data sources are specific
to the current user on a local machine. System data sources are specific to a local machine,
regardless of authorized user. Because both user and system data sources are specific to a
local machine, they are referred to as machine data sources. Connection string information is
stored in the registry for machine data sources.

Finally, file data sources store the connection string information in a file that can be shared
among many users with the appropriate authorization and ODBC drivers. File data sources
will have a filename followed by a .dsn extension.

Connecting to a database

A connection can be made from JMP to any database for which you have access, as long as
an ODBC driver exists. Once your data sources and ODBC drivers are set up, you can
attempt to connect to the desired databases from within JMP. To begin, either click on the
Open Database Table button from the JMP Starter window or select the Database -> Open
Table item from the File main menu. A window similar to the Database Open Table window
in Figure 3.1 should appear:

i Database Open Table EI[E|E|

¥ Database Operations

Connections

[ Conneck ] to connect to & database

[ Disconneck ] to dizconnect from a databasze

[ Refresh Connections ] to updsate the list of database connections
Tables

Open Table to open the selected table into & JWP data table

Refresh Tables | to update the list of tables in the databasze

Advanced. .. to construct & query

Help

Include in Tahle List:
Uzer Tahles Wiews |:| System Tahles |:| SYNONYMs

Figure 3.1
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NOTE: Open Database options will not be displayed on Macintosh systems if no ODBC
drivers are installed.

In the Connections section of this window, there are three buttons. The Connect button is
used to instantiate a connection to a database. The data source name of each active
connection will be included in the Connections list to the left of the Connect button. The
Disconnect button is used to terminate any connection highlighted in the Connections list.
And the Refresh Connections button is used to refresh the list of active database
connections.

Clicking on the Connect button will begin the connection process. A window will appear to
prompt you to select a data source:

Select Data Source @S|

File Data Source | Machine Data Source

Data Source Mame Type Dezcription Lo
dBASE Files User
E=cel Filez Uzer
Micrazaft Excel Files User
M5 Access Databaze User
Oracle 81.5.0 User
Oracle 3.2 User
SAS User
SOL Server 2000 |Jzer -
< >
Mew...

A Machine Data Source is specific ta this machine, and cannat be shared.
"User" data sources are specific bo a uger on this machine. "Swystem' data
sources can be uzed by all uzers on this machine, or by a system-wide service.

[1]4 ][ Cancel ][ Help

Figure 3.2

In the Select Data Source window, notice the two tabs: File Data Source and Machine Data
Source. Switch between these two tabs to locate and select the data source representing
the desired ODBC driver and database. If it is not found, a new data source can be added by
clicking on the New button found on either tab.

Depending upon the type of database you are attempting to connect to, additional windows to
navigate to the appropriate file may be presented, such as those found in Figure 3.3 below.
Also, if a password is required to complete the connection, as is typical for an Oracle
database, a subsequent window may appear to prompt you for the login information.
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Once a connection has been made, the Connections list in the Database Open Table window
will be populated with the data source name. If the Log window is not already open, click on
the View menu and select Log. Notice the Database Connection Information that is
displayed in the Log. This connection information will be useful when using JSL to create a
script that will automatically connect to the database. This topic will be covered in more detail
later in this paper.

Accessing Tables

Depending upon your settings, the Tables section of the Database Open Table window will be
populated with a list of available tables, views, and synonyms in the selected database. To
customize the list, simply place or remove check marks in the boxes contained in the Include
in Table List section of the window. The options include:

e User Tables — tables that are only available to the specific user that is logged on

. Views — a virtual table similar to a query in that data is not stored in a view, but
rather extracts data from one or more existing database tables

e System Tables — tables that are available to a broader group of users

. Synonyms — reference names, or nicknames, assigned specifically to Oracle
tables or views




kA Database Open Table

Connections: JMP® and ODBC

Connections

[ Conneck ] to connect to a database

[ Disconneck ] to dizconnect from a databasze

[ Refresh Connections ] to updste the list of databaze connectionz

Tahles
SCOTT BIG_CLASS 2| OpenTable | toopenthe selected table into & JMP dats table
SCOTT.BONUS

SCcOTT DEPT Refresh Tables | to update the list of tables in the database
SCOTT.EMP J to construct & query

SCOTT LARGETABLE
SCOTT. SALGRADE - Help

Include in Table List:
Uszer Tables Wiews [ ] System Tablez [ ] Synonyms

¥ Database Operations

Figure 4.1

There are four buttons in the Tables section of the Database Open Table window. After a
table is highlighted in the Tables list, clicking on the Open Table button will cause JMP to
open the entire database table into a JMP data table, allowing you to begin analyzing the
data. The Refresh Tables button is used to update the Tables list with the most current
available tables, views and synonyms in the database. The Advanced... button is used
when you would like to have more control over the data that is imported and provides
additional options for customizing queries. Clicking on the Help button will cause JMP to
display additional information about importing data from a database.

Using SQL Queries

Since many users would prefer to control the data that is imported from a database rather
than importing an entire database table, JMP provides a method for entering, importing, or
creating customized SQL queries. The SQL query is sent to the database via the ODBC
driver, which translates it so that the desired data is returned to JMP.

Click on the Advanced... button from the Database Open Table window. The resulting
window contains a list of tables in the current database, a list of all column names that appear
in the corresponding selected table, and may contain a section called Procedures, a listing of
available stored procedures.

Stored procedures are essentially a group of precompiled SQL statements that are stored in
the database. Beginning with JMP 6, clicking on a procedure name will cause the procedure
name to appear in an Execute statement in the SQL section of this window. The Execute
SQL statement causes the database to execute the SQL contained in the stored procedure.
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When a table is highlighted in the Tables list, by default, all the column names in the table are
also highlighted and a default SQL query is displayed in the SQL section of the window. The
default query consists of a Select statement that includes all columns and all rows in the
selected table. For example:

SELECT * FROM SCOTT.EMP
If you plan to import all the rows but only a subset of columns, hold the Ctrl button while

selecting the desired columns in the column list and the Select statement will automatically be
altered to reflect the selected columns, as shown in Figure 5.1 below:

[# Database Open Table J @@
¥ Database Operations

Takles, Columns, and Procedures

SCOTTBIG_CLASS 4| EER - | [ Execut 5L | to execute the SGL statement

SCOTT BONUS MGR
SCOTT.DEPT

toimport an SGL statement
q to export an SOL statement
DEPTO - to edit the VWHERE expression
to go back to the previous window
AGGRCENTROID ODCIAGGREGATEITERATE
AGGRCENTROID ODCIAGGREGATEMERGE SaL

AGGRCENTROID ODCIAGGREGATETERMINATE SELECT EMPHG, ENAME, JOB, SAL, COMM FROM SCOTT EMP
AGGRCONVEXHULL ODCIAGGREGATEIMTIALL ¥

Refresh Procedures

HIREDATE

ISCOTT EMP

SCOTTLARGETABLE

SCOTT.SALGRADE b
Procedures

AGGRCENTROID CDCIAGGREGATENTIALIZE < |

Figure 5.1

JMP also allows you to manually enter any valid SQL statement by directly editing the
displayed SQL thereby, giving you freedom to create and execute customized SQL
statements. The six buttons on the above window (Figure 5.1) act as guides to aid you in
building customized SQL statements. The first is the Execute SQL button, which causes the
displayed SQL query (customized or default) to be used in the import of the selected table. If
you have a predefined SQL query that is saved in a text file format, the Import SQL button
will prompt you to navigate to the appropriate file location and retrieve the file, placing the
query in the SQL section of the above window (Figure 5.1). If you would like to save the
query just created or modified, clicking on the Export SQL button will prompt to save the
query as a text file which can be retrieved for later use.

The next button is the Where... button which causes the SQL Editor to be invoked. The SQL
Editor is used to assist you in building a Where clause using standard SQL syntax. More
information about the SQL Editor can be found in the following section.

The final two buttons on the Database Open Table window are the Go Back and Help
buttons. Clicking on the Go Back button will take you back to the previous window where
another connection can be made or chosen. The Help button causes JMP Help to be
invoked and you will be presented with information about retrieving data using SQL queries
and a brief SQL reference.




SQL Editor

The SQL Editor is a new feature that has been added in JMP 6 and can be accessed after a
database connection has been made by clicking on the Advanced... button on the Database
Open Table window, then in the subsequent window click on the Where... button. While the
SQL Editor looks similar to the Formula Editor, its purpose is to assist you in creating a
customized Where clause by building expressions using common functions.

Figure 6.1

& WHERE I
EMP v = Genetic SGL v
ERAPMC E] Crperators
EMAE Column Functions
JOB = DratedTitne Functions
MGR E] Mumeric Functions
HIREDCATE String Functions
sal System Functions |
iy
DERTHO

| |

In the SQL Editor window (Figure 6.1), there are four primary sections. The largest section,
at the bottom, is the Where condition editing area. This is where you can build and view the
expression to be used in the Where clause portion of the SQL query. In the upper left
section, there is the name of the table and a list of column names. Clicking on the table name
drop down menu will allow you to change to a different database table. Next to the list of
column names, is the keypad which is comprised of buttons representing common operators.

The last section is the SQL function browser. This section contains various functions that are
organized by type. While SQL is an ANSI (American National Standards Institute) and ISO
(International Organization for Standardization) standard, many databases include their own
proprietary functions and operators. By clicking on the function drop down menu you can
switch to other database specific functions. Although many database specific functions are
included, the options provided are to be used as a guide and are not intended to be
comprehensive.
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Import Example

The following example shows how to connect to one of the sample Oracle tables included in a
default Oracle installation, SCOTT.EMP, and import only a portion of the data by using the

SQL Editor to construct a Where clause for a customized SQL query. The data in this

example is comprised of a list of employees and includes each employee number, name, job
title, manager’s employee number, hire date, salary, commission, and department number.
Figure 6.2 contains an image of the entire database table:

HIREDATE

EMFND ENAME J0E

7369 SMITH CLERK
7499 ALLEN SALE 3MAN
7521 WARD SALE SMAN
7566 JONES MANAGER
7654 MARTIN SALESMAN
7693 BLAKE MANAGER
7782 CLARK MANAGER
7788 3COTT ANALYIT
7839 KING PRESIDENT
7544 TURNEE 3ALE3MAN
7876 ADAMS CLEFK
7900 JAMES CLERK
7902 FORED ANALYIT
7954 MILLER CLERK

14 rows selected.

Figure 6.2

Rather than importing all of the data, the following steps outline how to import specific

17-DEC-&0
Z0-FEE-81
ZZ-FEE-81
0Z-APR-81
Z28-3EP-81
01-MAY-51
09-JUH-31
19-APR-87
17-H0V-31
08-3EP-81
23-MAY-37
03-DEC-81
03-DEC-81
Z3-TAN-82

1400

columns for all the salesmen who earn between 1700 and 2000 in total salary plus

commissions:

1. From the File main menu, click on Database -> Open Table.

2. Inthe Database Open Table window, click on the Connect button.

3. Inthe Select Data Source window, locate and click on the data source for Oracle

files.

4. Back on the Database Open Table window, click on the Advanced... button.

5. Click on the SCOTT.EMP sample table name in the Tables list and select the
following column names in the Column list by pressing Ctrl while clicking on the

column names:

o EMPNO
o ENAME
o JOB
o SAL
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o COMM
6. Next, click on the Where... button to access the SQL Editor.

7. Select Oracle from the database functions list by clicking on the function drop down
menu.

8. From the Operators function list, select a=b, and fill in the empty terms with the JOB
column and ‘SALESMAN’. The expression should look like this:

9. Next, we will add to the expression to verify the sum of the salary and commission
columns is between 1700 and 2000. To do this, select And from the Operators
function list. Once the empty argument is displayed, go back to the Operators
function list and select Between.

10. With the AND argument box highlighted, click on the SAL column name. Then click
on the plus symbol in the keypad to sum the salary and commission columns.
Clicking on the COMM column name will populate the empty term.

11. Finally, type in 1700 and 2000 in the remaining empty term boxes.

The resulting condition should look like the following in Figure 6.3:

EtlP v i Oracle v
EMPNG Operators
EM&KE Column Functions
JoB e CistesTime Functions
MGR E] LS Mumeric Functionz
HIRECATE = String Functions
SAL System Functions
DEPTRO
I
JOB = 'SALESMAN'
AMD SAL + COMM EBETWEEN 1700 AMD 2000
|
J—

Figure 6.3
Click on the OK button to return to the Database Open Table window.

Notice the SQL section in Figure 6.4 contains the complete SQL query including the Where
clause generated from the SQL Editor:
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[ Database Open Table

¥| Database Operations
Tables, Columns, and Procedures

SCOTTHIG_CLASS
SCOTT BOMUS
SCOTT DEPT

SCOTT LARGETABLE
SCOTT.SALGRADE
Procedures

STANDARD CLIBE
STANDARD CLURRENT_DATE
STANDARD .CURRENT _TIME

STANDARD CURREMT_TIMESTAMP
STANDARD DETIMEZCNE

Refresh Procedures

|| Execute SQL

Irnpork SQL.,. | toimport an SGL statement
Expork SQL... | toexport an SGL statemert
= Where. .. to edit the WVWHERE expression

a0 Back to go back to the previous window

Help
SGEL

SELECT EMPRO, EMAME, JOB, SAL, CObM FROM SCOTT EMP WHERE
SCOTT EMPJOB = "SALESMAN' AND SCOTT EMP SAL + SCOTT EMP.COM
BETWEEN 1700 AND 2000

to execute the SGL statement

Figure 6.4

At this point, you can choose to execute the SQL query to return a JMP data table consisting
of the two employees who met all the criteria (Figure 6.5), or the query can be exported for

use again in the future by clicking on the Export SQL... button.

EMP

(BS0L SELECT EMPNO |+ EMPNO  EMAME JoB SAL  COMM
7499 ALLEN SALESMAN 1600 300
,.:,:,mna (510) 7521 WARD SALESMAN 1250 500
A EMPNO -
il ENAME -
 Rowys
Figure 6.5

Notice the SQL Table Variable (circled) in the resulting JMP data table (Figure 6.5). This
Table Variable contains the entire SQL query that was used to create the JMP data table.
Clicking on the word SELECT will cause a pop up window to appear containing the SQL

query.
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Saving JMP® data tables

The process for saving a JMP data table to a database is very similar to importing a database
table. With a JMP data table as the active window, click on the File main menu and select
Database -> Save Table. A window called Database Save Table will appear that is similar to
the initial Database Open Table window:

[# Database Save Table
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¥ Database Operations
Connections

[ Connect ] to connect to a database

[ Disconnect ] to dizconnect from a databasze

[ Refresh Connections ] to update the list of databaze connections

Tables
SCOTTBIG_CLASE | 5aveTable to save the specified JMP data takle to & database table
SCOTT BOMNUS
=COTT DEPT Refresh Tables | to update the list of tables in the datsbase
SCOTT EMP s Drop Table to delete the selected table from the database
SCOTT LARGETABLE
SCOTT SALGRADE -
JMP data table to be saved: | Ep v
Save to database table: |EMF‘_EIONUS
Figure 7.1

The primary differences between the Database Open Table and the Database Save Table
(Figure 7.1) windows are found in the Tables section. First, there are two buttons that are
different: Save Table and Drop Table. Clicking on the Save Table button will cause JMP to
save the JMP data table to the database, assuming you have the appropriate database
permissions. It is recommended that you always create a new database table rather than
replacing an existing one. Certain ODBC drivers may not allow you to save a new table with
the same name as an existing database table and will generate a database error. However, if
you need to replace a table that already exists in the database and the ODBC driver prevents
the save from completing, the Drop Table button can be used to delete the selected
database table. Again, this assumes you have the appropriate database permissions. Note
that it is very important that the Drop Table button be used with caution.

Also on the Database Save Table window are two additional options below the Help button.
The first field, JMP data table to be saved, allows you to select which JMP data table should
be saved to the database. While the Save to database table field requires you to enter the
new database table name.

1
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Saving Example

In the previous example, we imported a list of employees in Sales who earned between 1700
and 2000 in total salary plus commission. Now that those employees have been identified in
the JMP data table in Figure 6.5, the management staff would like to save this data in a
separate database table in the same database from which the data was imported.

1. From the File main menu, click on Database -> Save Table.

2. If a connection to the desired database does not already exist, click on the
Connect button and locate and select the data source for Oracle files.

3. Back on the Database Save Table window, select the EMP JMP data table in the
JMP data table to be saved field.

4. In the Save to database table field, enter EMP_BONUS.
5. Click the Save Table button.

Finally, you can click the Refresh Tables button to see the newly created database table
called EMP_BONUS in the Tables list.

JMP® Scripting Language

Since many users want to automate regularly scheduled analyses, JMP offers the JMP
Scripting Language (JSL) which allows users to automate and recreate highly customized
JMP output. Importing data and saving JMP data tables to databases can be automated via
JSL. All the same initial setup of ODBC drivers and data sources will need to be completed
first.

Importing via JSL

The Open Database command is designed to allow you to connect to and import data from a
database. The basic syntax for this command is as follows:

dt = Open Database(“connection information”, “SQL query”, “output table name”);

12



The first argument, listed as “connection information,” can have two different forms: the
literal, “Connect Dialog”, or the actual connection information. If the author of the script
wants the user to be prompted to select a database, the literal string “Connect Dialog”
should be used as the first argument. Using this string will cause the Select Data Source
window to appear, Figure 3.2. Once the user selects a data source, the additional windows
required to locate the appropriate file, including ID and password prompts, will also appear.
After the user has satisfactorily responded to any additional windows, JMP will execute the
SQL query listed as the second argument to the Open Database command and return a new
JMP data table.

In the “Connecting to a Database” section of this paper, it was suggested that you open the
Log window and attention was drawn to the Database Connection Information that was
displayed. If the author of the script prefers to specify the data source in the script, the actual
connection information will need to be entered as the first argument of the Open Database
command. This entire string can be copied from the Log and pasted directly into the script.
Figure 8.1 contains an example of a script written to open the entire Bigclass.xls sample data
file and assigns an output table name. (Note: The connection information shown in Figure
8.1 may need to be replaced with the actual connection information for your location, as found
in your log.)

Script 1 E]E|E|

Connections: JMP® and ODBC

dt = Open Database ("D3IN=Excel Files;DBO=C:%Program Filesh3IASYJHMPGY Jample
Import Data\Bigolass.xls;Defaultlir=C:ZWProgram Filesh SA3YJIHMFGY Sample
Import Data:;DriverId=:2Z2Z;MaxBufferSize=2045;PageTimeout=5;",

"IELECT * FROM "Bigclassi-",

"MvyEigClass™) ;

Figure 8.1

After running the JSL script, the resulting JMP data table will appear.

13
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i MyBigClass

= MyBigClass LB = ﬂ
= rarme age TEY height | weight
1 |KATIE 12 F 59 a5
2 |LOUISE 12 F B 123
= Calumns (50] 3 [JANE 12 |F 33 74 —
the rame 4 [JACLYN 12 F BE 145
FE 5 |LILLIE 12 |F 52 B4
ik sex 6 | TIM 12 M G ad
A height 7 | JaMES 12 M B 128
al weight 5 |ROBERT 12 M 51 79
9 |BARBARA 13 F B0 112
@Rows 10 | ALICE 13 |F B 107
IS 40 « | 11 | SUSAN 13 |F 56 £8
selected 0 12 [JOHM 13 M g5 as
Excluded 0
R D_J 13 |JOE 13 M B3 105 N |
-
Figure 8.2

The second argument to the Open Database command, listed as “SQL query” in the basic
syntax, can be one of three different forms:

e  “SQL query” — This can be made up of any valid SQL statement. The example in
Figure 8.1 uses this form.

e ‘“table name” — The actual table name. From the example in the “Import Example”
section of this paper, the table name would be:

dt = Open Database(“Connect Dialog”, “SCOTT.EMP”);

e “SQLFile=<path_to_text_file>" — This allows you to specify an existing text file that
contains an SQL query. For example:

dt = Open Database(“Connect Dialog”,
“SQLFile=C:\MySQLQueries\SelectFromEMP.txt");

The output table name is an optional third argument for the Open Database command which
assigns the specified name to the JMP data table.

Saving JMP® data tables via JSL

The Save Database command is designed to allow you to save a JMP data table to a
database. The basic syntax for this command is similar to that of the Open Database
command and is as follows:

14
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dt << Save Database(“connection information”, “database table name”);

Again, the script author can either enter the literal string, “Connect Dialog”, or the actual
database connection information for the first argument. The second argument should contain
the name of the new database table.

The sole purpose of the Save Database command is to save a JMP data table to a database;
there is no argument for an SQL query. Since an SQL query can be entered on the Open
Database command, you can use it to issue other SQL statements. For example, you can
use the SQL DROP TABLE statement in an Open Database command prior to saving a table
with the Save Database command.

To demonstrate this, Figure 8.3 contains a script which accomplishes all the tasks from both
the interactive import and saving examples covered in this paper. First, we opened the
SCOTT.EMP database using the SQL query created in the original import example (Figure
6.4). Next, we saved it back to the database under the name EMP_BONUS. Finally, the last
line in the script shows you how you can use the Open Database command to delete the
EMP_BONUS database table.

Script 1

dt = Open Database ("Connect Dialog™,

"ZIELECT EMPNC, ENAME, JCOE, SAL, COMM FROM 3COTT.EMP WHERE
JCOTT.EMP.JOE = 'SALESMAN' AND 3COTT.EMP.3AL + SCOTT.ENP.COMM
BEETWEEN 1700 AND Z000",

TEMF EBonus™):

dt << Zgve Database ("Connect Disalog'™, "EMP BONUI™) :

Open Database ("Connect Dialog™, "DROF TAELE SCOTT.EHP_BONT.TS"]:l

Figure 8.3

Conclusion

JMP provides easy access to a wide range of file types and databases. JMP’s interface for
creating and executing customized SQL queries makes it easy for you to control the data that
is retrieved from database tables. And JSL makes it easy to automate it all.

In reality, accessing and analyzing your data in JMP may only be one connection away.

15
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