Let's Talk Tables
JMP Discovery Conference— Cary (US 2020)
Mandy Chambers, Kelci Miclaus — SAS/JMP

JMP has many ways to join data tables. Using traditional Join, you can easily join two tables
together.JMP Query Builder enhances the ability to join, providing a rich interface that allows
additional options, including inner and outer joins, combining more than two tables, and adding
new columns, customizations and filtering. In JMP 13, virtual joins for data tables were
developed which enables you to use common keys to link multiple tables, without using the
time/memory necessary to create a joined (denormalized) copy of your data.

Virtually joining tables gives a table access to columns from the linked tables for easy data
exploration. In JMP 14 and JMP 15, new capabilities were added to allow linked tables to
communicate with row state synchronization. Column options allow you to set up a linked
reference table to listen and/or dispatch row state changes among virtually joined tables. This
feature provides an incredibly powerfuldata exploration interface that avoids unnecessary
table manipulations or data duplications. (Part 2 of this presentation will demonstrate these
JMP 14 features, using a practical application implementedin JMP Clinical)

Additionally, JMP 15 offers selections to use shorter column names, auto-openyour tables, and

a way to go a step further, using a Link ID and Link Reference on the same column to virtually
“pass through” tables.

Part1: Introduction to Joins, Query Builder and All Things about “Virtual Joins”

Joining Data Tables
JMP can combine two data tables into one new table by selecting Tables > Join. There are
multiple matching specifications to choose from listed here:
e By row number— This joins tables side by side with an unequal number of rows
e Cartesian Join — This joins two tables, forming a new table consisting of all possible
combinations of the rows from the original tables.

]
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e By matching columns — JMP finds specified column values that exist in both tables,
combining of all the values associated with that specified column, into a new table. To join
with matching columns, the columns must have the same data type.
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[>| Columns (3/0) 4 CMG M Development
th Persen S5|WCH M Development
th. Gender 6 | JAP M Development
ik Job
710G F Marketing
8|Icp M Marketing
9 GBM F Marketing
10 KPW F Marketing
@ 11 |RLH F Marketing
Al rows 16 12 |LCL F Development
Selected 0 13 [JPS M Development
Excluded 0 14 |HCC F Marketing
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To join tables with different numbers of rows and different column names, use the following
match selections.
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H Join rows from several sources by matching value,

-loin 'Laptop Runs' with -Options -Action
i Laptop Runs Preserve main table order
H] Laptop Subjects | Update main table with data from second table
[ Merge same name columns
L Neten Fag
ain Table
g w— Copy formula
Suppress formula evaluation
4 Laptop Runs Second Table —
'8 CthCE1 = Copy formula Qutput table name:
ik Choice2 Suppress formula evaluation Laptoploin
'8 Response
th Person ~ | |- Matching Specification
| By Matching Columns ~
A Subjects
Laptop Subj £ Match Columns
ik Person
th Gender Persen=Person
th Job
Main Tabkle With Table
Drop multiples O |
Include nen-matches [ O
Inner Jain @
-Output Celumns

[] Select columns for joined table

[] Keep dialog open
Save Script to Source Table

Data Table( "Laptop Runs.jmp" ) << Join(
With( Data Table( "Laptop Subjects.jmp" ) ),
By Matching Columns( :Person = :Person ),
Drop multiples( 90, 0 ),
Include Nonmatches( 9, © ),
Preserve main table order( 1 ),
Output Table( "LaptopJoin" )
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P Choice with Gender
B Choice Reduced Model 2 1 2 1 2 2 BWC BWC it Development
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4 1 4 1 2 1 BWC BWC M Development
5 1 5 1 2 1 BWC BWC M Development
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> |Columns (9/0) 7 2 7 1 2 2 AAL AAL F Development
ik Survey f: 2 8 1 2 1/ AAL AAL F Developrent
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15 1 3 1 2 2 BAG BAG M Development
16 1 4 1 2 2 BAG BAG M Development
17 1 3 1 2 1 BAG BAG M Develepment
18 1 ] 1 2 2 BAG BAG it Development
> |Rows 19 2 T 1 2 1 CMG CMG M Development
All rows 96 20 2 8 1 2 1CMG  CMG M Development
E:LTLE; g 21 2 Q 1 2 2 CMG CMG M Development
Hidden 0 22 2 10 1 2 1 CMG MG M Development
Labelled 0 23 2 11 1 2 2 MG MG M Development -
24 2
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A simple joining of data tables works well when you are working with smaller data, or data that
will be easier to manipulate and presentif it is all located in the same data table.

JMP Query Builder

The JMP Query Builder option in the Tables menu enablesyou to query data tables and save
selected data into a new table. This feature allows you to perform queries before saving the
data.

e Using Laptop Runs.jmp and Laptop Subjects.jmp, select Tables > JMP Query Builder
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16 1 4 1 2 2 BAG
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Data Source: JMP

£ Available Tables [*| Select Tables for Query
|SEQH’L’ |E‘ | Primary ” Laptop Runs (1) |
Laptop Runs

Laptop Subjects op Subjects (t7)

Laptop Subjects {16 Rows, 3 Columns)

Columns | Table Snapshot
Column Name Data Type Key Join

Perscn A varchar a0 Laptop Runs.Person
Gender s varchar
Job /B varchar

|BuiIdQuer_',rH Run Nowll Cancel || Help

Click “Build Query” button
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[*| Query Name: |LaptopNew Data Source:  JMP Start Over

4[| Tables Included Columns | Sample 4 = Filters
Laptop Runs (1)
Laptop Subjects (22) @D|| yarjable Name  JMP Name Format Aggregation Group By
@ t15urvey  |Survey B Best v |None ~|O |§|
23 t1.Choice Set |Choice Set h |Best v |Mone ~I
23 t1.Choicel  |Choicel h |Best v |Mone v
| Change... | (@3 t1.Choice2  |Choice2 i |Best v |None ~ |
4 = Available Columns () t1Response |Response i |Best v |None v ;
- - — | |<A&s t1.Person Person h Mone h |
Searen = <A t2.Person Perscn 2 [ Mone ~ ]
@ 1. 5unvey ;}5\ t2.Gender Gender [ Mone ~ ]
@ £1.Choice Set A 12.Job Job '8 MNone v|[]
@3 t1.Choicel
(@ t1.Choice2
@ t1.Response Add Distinct rows only
;3‘4 t1.Person
z@) t2.Person
z@ t2. Gender
B t2.Job

Query Preview | SOL | Post-Query Script

/0 Cos[™]

[=lg6/0 E Survey Choice Set Choicel Choice2 Response Person Person?2 Gen

1 1 1 1 2 1 BWC BWC M~
2 1 2 1 2 2 BWC  BWC M
3 1 3 1 2 1 BWC  BWC M
4 1 4 1 2 1 BWC BWC M
5 1 5 1 2 1 BWC BWC M
6 1 i} 1 2 1 BWC BWC M
7 2 7 1 2 2 AAL AnL F
3 2 8 1 2 1AM AAL O F Agienby
9 2 9 1 2 1 AAL AAL F
10 2 10 1 2 1 AAL AnL F
1 2 11 1 2 2 AAL AnL F
12 7 17 1 2 7 [ AAl AAl F -
< ¥
Update preview automatically Update
|Run Q.l.ler_',r” Save || Save As... || Close || Help |

Select columns to add, and check “Distinct rows only” to avoid having duplicate rows. | selected
“Add All”, and named the query LaptopNew, then clicked “Run Query”.

Now observe the tables are joined and all columns are updated.
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SpQLsSELECT DISTINCT t1.5urvey | = Survey  Choice Set Choicel |Choice2 | Response = Person  Person2 Gender Job
< OC;]“E';;MHEmbjedﬂables 1 1 1 1 2 1 BWC BWC M Development ~
B Choice with Gender 2 1 2 1 2 2 BWC BWC M Development
> Choice Reduced Model 3 1 3 1 2 1 BWC BWC ] Development
P Chaice with ...archical Bayes 4 1 4 1 2 1 BWC  BWC M Development
: Hﬁ;{igﬁfm‘amse 5 1 5 1 2 1BWC  BWC M Development
6 1 6 1 2 1 BWC BWC M Development
T 2 T 1 2 2 AAL AAL F Development
8 2 & 1 2 1 AAL AAL F Development
9 2 9 1 2 1 AAL AAL F Development
— 10 2 10 1 2 1 AAL AAL F Development
'1'§°'“m”5(9m) 1 2 1 1 2 2 AAL AAL F Development
: A 12 2 12 1 2 2/AAL (mAL F Development
th Choicel 13 1 1 1 2 1 BAG BAG M Development
th Choice2 14 1 2 1 2 2 BAG BAG M Development
ik Response 15 1 3 1 2 2 BAG BAG M Development
:E::g: 5 16 1 4 1 2 2 BAG BAG M Development
Wk Gender 17 1 5 1 2 1 BAG BAG M Development
th Job 18 1 5] 1 2 2 BAG BAG M Development
19 2 7 1 2 1 CMG MG M Development
20 2 & 1 2 1 CMG MG M Development
21 2 a9 1 2 2 CMG MG M Development
22 2 10 1 2 1 CMG MG M Development
23 2 11 1 2 2 CMG MG M Development
[ Rows 24 2 12 1 2 2 MG MG M Development
‘;‘L'Iéc”t"‘; 93 25 1 1 1 2 2WCH WCH M Development
Excluded 0 26 1 2 1 2 2 WCH WCH M Development
Hidden 0 27 1 3 1 2 1 WCH WCH M Development
Labelled 0 28 1 4 1 2 1 WCH WCH M Development
20 1 = 1 e ] 1AL AALCLS L% . 1 -
|2 O~

Open Laptop Profile.jmp data table and perform Tables > JMP Query Builder again. This time
select to use all 3 tables to build this query and click “Build Query”.

Remove the duplicate column names and add a filter using Survey, to select either 1 or 2,

producing a single table based on that selection.

Click “Run Query” and you see this table for Survey 1.

(=] Query Name: |LaptopProfile Data Source:  JMP Start Over
4[| Tables Included Columns | Sample 4 = Filters
Laptop Runs (t1) » Inverse
Laptop Profile (3) @D/ varjable Name  JMP Name =1 01 Sarm
Laptop Subjects (t2) @D =) 1. Survey o Igl e
(@ t1.ChoiceSet |ChoiceSet | i |Best w v |
2 t1.Choicel  |Choicel th [Best v v
| Change... | 129 t1.Choice? Choice2 i [Best A v Iz‘ [] Mot in list
— 2 t1.Response |Response th [Best v v
£ = | Available Columns = =
— ~ |48 t1.Person Person ik v ]
feacn = @ t3.Choice D |Choice D | wh  [Best  + v | 17
@ t1.Survey /A #32 Hard Dick |Hard Dick | ol I
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= | LaptopProfile B E =
Design Discrete Chaice - Survey  Choice Set Choicel Choice2 Response  Person | Choice ID Hard Disk = Speed  Batterylife Price |Gender J
;QLSSELECTD'ST'“CT“-SUF 1 2 7 1 2 2 AAL 140GE  2.0GHz 4 hours $1,200 F Devel
b Omen Profil. jects Tebles 2 2 7 1 2 2 AAL 280G 1.5GHz 6hours 51,500 F Devel
= Choice with Gender 3 2 & 1 2 1 AAL 1 40GB 2.0GHz 6 hours 41,200 F Devel
P> Choice Reduced Model 4 2 & 1 2 1 AAL 7 BOGE 1.5GHz 4 hours $1,000 F Devel
o iiehicalBeyey 5 2 9 1 2 1 AAL 180GE  1.5GHz 6 hours $1,200 F Devel
) Columns (13/0) 3 2 ;] 1 2 1 AAL 2 40GE 2.0GHz 6 hours $1,500 F Devel
th Survey 7 2 10 1 2 1 AAL 1 40GE 2.0GHz 6 hours $1,000 F Devel
th Choice Set 8 2 10 1 2 1 AAL 2 B0GB 1.5GHz 6 hours $1,200 F Devel
th, Choicel 9 2 11 1 2 2 AAL 140GE 1.5GHz 6 hours $1,000 F Devel
ik Choice2 10 2 1 1 2 2 AAL 2 80GB 2.0GHz 4 hours $1,200 F Devel
ik Response
ah, Person 11 2 12 1 2 2 AAL 1 40GE 1.5GHz 6 hours $1,500 F Devel
th Choice ID 12 2 12 1 2 2 AL ? BOGE 1.5GHz 4 hours 41,000 F Devel
th Hard Disk 132 2 7 1 2 1/ CMG 1 40GE 2.0GHz 4 hours $1,200 M Devel
—— 14 2 7 1 2 1 CMG 2 80GB 1.5GHz 6 hours $1,500 M Devel
;”F:z:z T 15 2 8 1 2 1 MG 1 40GB 20GHz 6 hours $1,200 M Devel
Celected 0 18 2 g 1 2 1 CMG 2 80GE 1.5GHz 4 hours $1,000 M Devel
Excluded 0 17 2 ] 1 2 2 MG 1 80GEB 1.5GHz 6 hours $1,200 M Devel
Hidden 0 18 2 9 1 2 2 CMG 2 40GB 2.0GHz 6 hours $1,500 M Devel
Labelled 0 = - an o 2 raan + an e PSR P mamAn s -
2 O~

The size of your tables may be a reason to select which method of joining tables is most
desirable. In this example, Laptop Runs.jmp is 9 KB, Laptop Subjects.jmpis 2 KB and Laptop
Profile.jmpis 6KB. The completed query creates one table which is 21 KB in size. Doing this
several times may take up disk space and possibly slow performance.

Virtual Join

JMP Version 13 introduced virtual joins for IMP tables. This “joining without joining” capability
allows linking multiple tables, without doing a physical join. IMP 14 and 15 added even more
features that will be demonstratedin the following examples. (NOTE: New data tables have
beenadded to JMP 15 to demonstrate some new virtual join features. Theyare Employee
Master.jmp, Education History.jmp, Predicted Termination.jmp)

The data presented in this first example, contains reporting from a human capital management
systemfor an imaginary High Tech firm. The reporting of data is based on human resources
data collected from the time the company began in 1997 to October 2016. This example data
contains details for Compensation & Headcount, along with Diversity & Compliance, and other
employment factors.

The data tables used here for this example are in the screenshots below.
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Bl 3w [

= |empscores K

PAY_LEVEL_ INTORG_MG '
b Source = HCM_UNIQID VALID_FROM_DT | STRUCTU... JOB_CD POSITION_CD INTORG_HR R EMPLOYEE_ID EMPLOYEE_ NAME ADDRESS_LINE_1_TXT
1 1 20Feb2012 36 OAAl | OAAIDD3 0530 45638 1000 Hawthorn, Lesh H. 3008 Harold Drive LA
2 H] 20Feb2012 35 AMIL AMIOTT SMSE 10035 10002 Brown, Elizabeth B. .0 Box 25648
3 3 20Feb2012 33 DTl DTIoo8 PDEV 12284 10004 Daniels, Robert S, 108 Ellis Road
[=|Columns (93/0) 4 4 20Feb2012 32 HRGI  HRGIO1D Comp 4661 10005 Capron, Susan S, 10208 St. John Street
o How_unio_iD - 5 5 20Feb2012 37 ADI COPIDO3 GUI 17180 10006 Michels, Jehn G, 1015 New Hall Court
:gi&;%;\fﬁ”—j‘;URE o 5 6 20Feb2012 32 SARI  SARIOG9 SMWC 12526 10008 Keefer MamaN. 2000 Forest Green ...
hosm - 7 7 20Feb2012 33 il Tslloo7 040003 16133 10009 Gregory, Karen M. 1000 North Salem ..
'y POS_IT\DN_CD 8 & 20Feb2012 35 ADI ADIOZ28 HRIS 16948 10012 Creech, Charles W. 233 Central Avenue ’
ik INTORG_HR 9 9 20Feb2012 37 MCIl MCIIo27 SMSE 10035 10012 Blakeney, Charla B.  2034-A Goosepond ...
th INTORG_MGR. 10 10 20Feb2012 35 ADI ADIOZ9 sVC 5473 10015 Alaquines, ... 1015 New Hall Court
:EWLD"EE—‘D 1 11 20Feb2012 28 CSRIL CSRIO42 SMNE 7219 10020 Phillips, MarkB. 10001 Guess Road
) iﬁ;;?s\;ﬁgz?wm 12 12 02Dec2007 37 AMII  ACHO37A0 0210 17191 10029 Eubanks, BenH. 1003 North Academy ...
Wl ADDRESS_LINE_2_TXT 13 13 20Feb2012 34 Hssll Hssio12 VC 5473 10030 Gardner, .. 108 Ellis Road
ik CTY_NM 14 14 20Feb2012 28 TSONl  TSONID37 TSFN 11685 10032 Winn, Ella K. 3332 Orchid Lane
th STATE REGION CD 15 15 20Feb2012 37 GMGR  SMAOTS 1400 17130 10035 Zievis, Brian T. 1011 Phillips Hall
il, COUNTRY_CD 16 16 20Feb2012 28 CSRIL CSRIDIO 1400 17130 10036 Eimore Ruth O, 1000 Six Forks Road  /
th CITIZENSHL...UNTRY_CD 5
T CTETs 17 17 20Feb2012 36 QAAL  QAAIDZ9 QAC 4337 10037 Thorpe, Sallie C. 1018 Blueberry Lane
W MARITAL STATUS. €D 18 18 150ct2006 39 CPRII | CPRIID20 ElS 16872 10047 Smith, Jeffrey P. 1064 Langley Building
th GENDER CD 19 19 I0Nov2006 31 Wi wion2 0520 5469 10048 Micklas, Michael G, 1015 New Hall Court
th UNION _CD 20 20 20Feb2012 33 MAL  MAIDTT 1700 15004 10054 Anthony, .. 1016 Norwood Road
th MINORITY_FLG N 21 21 15Mov2006 35 MAIL  MAIO20A0  SMNW 1754 10062 Harris, Morgan K. 500 Dogwoed Circle
= |Rows 22 22 20Feb2012 39 ADII  COPNIO3S GUI 17180 10066 Feller, Aaron C. 1000 North Salem .. L
All rows 3.657 23 23 20Feb2012 37 STSC  STSCO19 0550 3757 10072 Bell, Stanley D. 1313 Brandywine Road
é‘f‘ﬁﬁ:d g 24 24 20Feb2012 13 Al OANIDDG 0120 8217 10074 Zal Amanda Q. 1312 Brandywine Road
AP 0 25 25 15Aug2010 37 CAAIL | CAANIOTS 0530 4638 10077 Banks, Joseph R, 3333 Waterbrook Court
Labelled 0 % 26 20Feb2012 29 SCO SCOD15A0 NET 5261 10078 Bergman, .. 103 Barbara Drive ~
< ¥
Dist Report MARITAL_STATUS_CD [« O~
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HREH B [BEEE e,
| compensationmaster >l = COMPENSATION COMPENSATION_
b Source = HCM_UNIQID EMPLOYEEID ~ TYPECD  PAYMENT DT AMT EMPLOYEE_NAME | COMPENSATION_TYPE
1 5144 18620 BNUS 200un2016 60336 Proctor Cystal L Bonus ~
2 10240 7598 BNUS 22Apr2017 43385 White DouglasS.  Bonus
3 3072 12565 BNUS 125ep2017 170384 Raouf, Gazala E. Bonus
4 7168 2973 BNUS 07Jun2015 96949 Neff, Dennis R, Bonus
5 4608 16382 BNUS 24Nov2016 253349 Ellison, Parkinson J. Bonus
= | Columns (7/0) 6 5120 16941 BNUS 14Dec2016 47355 Bradley, Anthony ... Bonus
l HCM_UNIQ D 7 5632 17282 BNUS 11Aug2017 461319 Roach, JustinR.  Bonus
th EMPLOYEE ID 8 768 10647 BNUS 27Nov2016 258064 Ayscue RobinB.  Bonus
:Egrwngr:‘lrmnl'ON-wa-CD 9 5656 20521 BNUS 295ep2017 69048 Ellis, Ray T. Bonus
A COMPENSATION AMT 10 3584 12067 BNUS 015ep2017 1164562 Fan, Steven Q. Bonus
th EMPLOYEE NAME 1 7680 2846 BNUS 26Jan2017 215788 Smith, Dick L. Bonus
th COMPENSATION_TYPE 12 8704 5007 BNUS 135ep2014 275213 Mitchell, Michael T. Benus
13 2304 11936 BNUS 13May2014 507434 Schick JaneH.  Bonus
14 9728 7034 BNUS 20Dec2016 307951 Siebolt, Bonnie M.  Bonus
15 o301 7322 BNUS 31Jan2016 206280 Tharington, .. Bonus
16 5376 17095 BNUS 02May2017 281701 Cresap, StevenE.  Bonus
17 2316 12336 BNUS 01Jul2015 583.94 Bail Richard T Bonus
13 5888 17545 BNUS 285ep2014 130451 Mediin MarkT.  Bonus
19 384 10375 BNUS 19)un2016 110598 Crump, DavidT.  Bonus
20 5400 19609 BNUS 241an2017 214047 Manavati Kasjal . Bonus
2 1328 12807 BNUS 185ep2016 108352 Campos, . Bonus
22 6912 2224 BNUS 15uI2014 68433 Longford, ... Bonus
23 1792 11560 BNUS 18Mar2015 265808 Menchinger, ... Bonus
2 24 7424 3520 BNUS 14Jul2017 152345 Harrell, Selma H. Bonus
0 25 960 10814 BNUS 16Dec2015 360763 Parker, loseph G, Bonus
0 26 7936 4480 BNUS 01Jun2015 262311 Tucker, Vaughn R, Bonus
Labelled 0 27!l A48 5377 RNIIS N1 a2y 221844 Walden Brent & Annis X v
e
| O~

Using a JMP Virtual Join will accomplish what we need and save space and duplication of data.
Please referto the online documentation for more details. Note that virtually joining tables
can be done interactively by a simple right-click on data table columns or by scripting in JSL.



https://www.jmp.com/support/help/en/15.2/?os=win&source=application#page/jmp/virtually-join-data-tables.shtml
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Virtual Join: Human Resources Employee data & Compensation

1. Right Click on HCM_UNIQ_ID from Empscores.jmp and Compensationmaster.jmp tables
and set up LINK ID
and LINK REFERENCE respectively.

Empscores.jmp becomes the “Source Table” that has unique row values of HCM_UNIQ_ID(a
generic system key). This becomes the Link ID Column
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PGB BEEE
e HE -
> o v UNICgii s CD |POSITION_CD | INTORG_HR INTORG_MGR EMPLOYEE ID |EMPLOYEE_NAME
b Distributions SHORT names - CORRECT numbers | = B Column Info... - = = - - - =
b ANNUAL SALARY withi..ERATION by 20 CLASS | ¥ 1 Al QAAIDO3 0520 4638 1000 Hawthom, Leah H,
I ANNUAL SALARY withl... EEO Job Class with LDF | ¥ 2 Standardize Attributes.. il AMIO1T SMSE 10035 10002 Brown, Elizabeth B.
I Professional Skill Level - Diversity, Gender v 3 oTI008 PDEV 12284 10008 Daniels, Robert S
Column Properties » aniels, Robert S,
B COMRATIO within GENERATION by EEQ Class v 4 Recode Bl HRGIOTO COMP 4661 10003 Capron, Susan S,
v 5 | coPloo2 Gul 17180 10006 Nichels, John G,
v 5 New Formula Column » R SARIOBO SMWC 12586 10008 Keefer. Mama N.
v 7 Insert Columns TSioo7 040003 16153 10009 Gregory, Karen M.
v B ADI028 HRIS 16043 10012 Creech, Charles W,
= Columns (87/1) Delete Columns
2 TN T s I 9 i mciio27 SMSE 10035 10013 Blakeney, Charla B,
4 VLD, FROM DT v 10 Label/Unlabel ADID29 sve 5473 10015 Alaquines, Consu.
Wk PAY LEVEL STRUCTURE CD . 11 I CSRID42 SMNE 7219 10020 Phillips, Mark B.
ik JOB_CD v 12 S Il ACIIO37A0 0210 17191 10029 Eubanks, Ben H,
th POSITION_CD - 13 Link Reference v Bl HSSIO12 SVC 5473 10030 Gardner, Chalotte...
th INTORG_HR < 14 I TSONI037 TSFN 11685 10032 Winn, Ella K.
th INTORG_MGR Sort » > -
IO Iy 13 GR  SMADTS 1400 17130 10035 Zievis, Brian T,
W EMPLOYEE NAME . 16 Copy Column Properties I CSRID10 1400 17130 10036 Elmore, Ruth O.
sl ADDRESS_LINE_1_TXT v 17 DG e Al QAAID20 QAC 4837 10037 Thorpe, Sallie C.
th ADDRESS_LINE_2_TXT < 18 Cony Col Il CPRINOZO B 16872 10047 Smith, Jeffrey P.
W CITY_NM v 19 AL IS wioo2 0520 5469 10048 Nicklas, Michael G.
:%ﬁ%ﬁGgN—CD v 20 Paste Columns | MAIT 1700 15094 10054 Anthony, Christin..
W CITIZENSHIP COUNTRY CD v 21 b3 T5Nova006 35 WAL MAIO20AD  SMNW 1754 10062 Harris, Mergan K.
i ETHNICITY CD B v 22 22 20Feb2012 39 ADII COPIIO3S | GUI 17180 10086 Feller. Aaron C.
e MARITAL_STATUS_CD A 22 23 20Feb2012 37 STSC STSC019 0550 3757 10072 Bell, Stanley D.
s GENDES CO . 24 24 20Feb2012 13 OAlll  OAINOOG 0120 5217 10074 Zal, Amanda 0.
o v 23 25 15Aug2010 37 QAAIL | QAAIIDIB 0530 4638 10077 Banks, Joseph R,
g‘!lém; ”‘f « % 2 20Feb2012 20 SCO SCOO15A0 | NET 5261 10078 Bergman, Matthe...
Excluded ol v 27 27 20Feb2012 35 ADI ADI1260 0540 774 10079 Christensen, Ann ..
Hidden of v 28 28 17Mar2011 33 MO MCIDOS 1400 17130 10085 Jones, Shelley A.
Labelled of = n 0 V7m0 20 canteaninan A 17101 1AnoT Ptmabin Flade
[» Or
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File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help
HPE R, AEEHE L,
~|compensationmaster Pl 4 SAIE F COMPENSA |  Birth Year COMPENSATION_
B Source - Column Info... FORMULA PAYMENT_DT AMT EMPLOYEE_NAME
: E;:E:Zz;;f;‘;i:g‘; . 20lun2016 60336 Proctor, Crystal L.
b Color/Mark .20, CLASS CD Standardize Attributes... - 228pn017 43385 White, Douglas 5.
P JSL Script - D...ch row states | ® Column Properties v 1963 12Sep2017 170384 Raouf, Gazala E.
P COMPENSAT...sity, Gender Formula... «  07un2015 96949 Neff, Dennis R.
Recode. «  24Nov2016 253349  Ellison, Parkinsen J
. 14Dec2016 47355 Bradley, Anthony ..
MNew Fermula Celumn » . 11Aug2017 461319 Roach, Justin R.
v (= B 1971 27Nov2016 258064 Ayscue, Robin B.
9 N - 20Sep20l7 69948 Ellis, Ray T.
v 10 1980 015ep2017 116462 Fan, Steven Q.
1 Label/Unlabel - 26Jan2017 215788 Smith, Dick L.
%‘ 12 « 135ep2014 275213 Mitchell, Michael T
W EMPLOYEEID v 13 Lnfe D 197 13Mau2014 07434 | Schick lane H,
th COMPENSATION_TYPE_CD 14 Link Reference v None ie M.
e HEN e NEIE e e
AE;’:{;C‘:E“E;’&EAW v 17 Copy Column Properties 1967 01Jul2015 583.94 Bail, Richard T.
:CDMPENSATION_WPE* 18 Copy Columns . 28Sep2014 130451 Medlin, Mark T,
I referenced b...pscores (86/0) | 19 1977 19un2016 110598 Crump, David T.
20 6400 19609 BNUS . 24Jan2017 214947 Nanavati, Kaajal |.
- 21 3328 12807 BNUS 1960 18Sep2016 108352 Campos, Consuel..
22 6912 2224 BNUS - 15Mul2014 68433 Longford, Conwa...
A 23 1792 11560 BNUS 1975 18Mar2015 265808 Menchinger, Bren..
24 7424 3520 BNUS . 142017 152345 Harrell, Selma H.
v 25 960 10814 BNUS 1953 16Dec2015 360763 Parker, Joseph G.
26 7936 4480 BNUS «  01un2015 262311 Tucker, Vaughn R.
27 8448 5372 BNUS « 0TMay2017 221844 Walden, Brent A,
[FRows ] 28 4352 16103 BNUS «  29%ep2017 442100 Hill, Azron A.
All rows 12,949
Selectod s 29 8960 6267 BNUS « 25002014 449471 McShez, Sean M.
Excluded ol ¥ 20 576 10481 BNUS 1967 28Jun2014 78227 Veermuthu, Mali...
Hidden oy v 31 2268 11996 BNUS 1974 20May2015 173907 Reid, David E.
Labelled of~= = e FERPEY e o ETT=r7R ryr—r——
evaluations done = O~

Compensationmaster.jmp is a “Referencingtable” by setting up a Link Reference to
Empscores.jmp on HCM_UNIQ_ID.

File Edit Tables Rows Cols DO
Hesdiua_ i@

) empscorest b File Edit Tables Rows Cols 0}
P Source . o 5 ;
L IR -
= : ]
P Source
P Tabulate of Co.., Years of service
I Distributions -S...rong Numbers!
B Color/Mark by EEQ_CLASS_CD
B JSL Script - Dispatch row states H H
b COMPENSATO sy, Gondies All columns in Empscores.jmp are now
| Columns (94/1) . . . .
T available to be used in analysis with
4l VALID_FROM_DT \ . .
s LB SRR 2 Compensationmaster.jmp data table.
ik POSITION_CD
i INTORG_HR
ik INTORG_MGR
ik EMPLOYEEID ¥ |Columns (34/1)
ik EMPLOVEE NAME AHCMLUNIQID 7
ok ADDRESS_LINE_1_TXT ik EMPLOYEE ID
sk ADDRESS LINE2_TXT sl COMPENSATION_TYPE_CD
e CITY_NM 4 Birth Year FORMULA &
ah STATE_REGION_CD l PAYMENT DT
ik COUNTRY_CD A COMPENSATION_AMT
. CIIZENSHIP COUNTRY_CD i EMPLOYEE NAME
Wk ETHNICITY_CD th COMPENSATION_TVPE 3
W, MARITAL_STATUS_CD > referenced by H...pscores (86/0)

S GENDER £N.

No more preparation needed! That was the trick, and now we’re ready to prepare an analysis
using combined information from these tables.

Nextrun the “Tabulate of Compensation by Gender, Years of Service” table script to see a table
listing compensation pay by sexand years of service (from Compensationmaster.jmp).
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4 =/ Tabulate

LENGTH_OF_SERVICE[HCM_UNIQ_ID]

COMPENSATION_TYPE

Otolyrs
1+to3yrs

3+to5Syrs

5+ to 10 yrs

10+ yrs

Bonus

Bonus

Commission
Cost-of-Living Adjustment
Bonus

Commissicn
Cost-of-Living Adjustment
Bonus

Commission
Cost-of-Living Adjustment
Bonus

Commissicn
Cost-of-Living Adjustment

GENDER_CD[HCM_UNIQ_ID]
F M

0 1
181 217
15 10
23 36
239 270
19 24
35 58
651 743
4 62
99 a7
206 386
25 35
45 50
2B v

Notice the long column namesin the Tabulate report above. One of the NEW changes for
virtual join in JMP 14 was the ability to use the shorter column names. This selection can be

changed from the Column Info dialog or

with JSL scripting.

Right-click on the HCM_UNIQ_ID column and select Column Info and the screenshot below

appears:

b= )

=
*HCM_UNICLID' in table 'compensationmasterl’
Column Name [HCM_UNIQ_ID |
[ Lock

Numeric  ~

Data Type

Modeling Type | Continuous

Wi

[] Use thousands separator ()

Column Properties ~|
SAS Neme

SAS Format

SAS Informat

Format

Link Reference

Reference Table [Seject Tablel
empscores] jmp

[] Auto Open
Use Linked Column Name

Link Reference

Remove

Row States Synchronization with Referenced Table
® Mone

) Accept

() Dispatch

Row States

Select Exclude Hide

Label Color Marker

Cancel
Apply
Help

e

“Use Linked Column Names” was a
new feature for IMP 14

JSL Script:

Set Property( "Link Reference",
{Reference

Table( "empscores.jmp" ),

Options( "Use Linked Column Name"(1))} );

Now, rerun the Tabulate script from above and notice the report column headers are a bit
shorter, not having the brackets [ ] in the column names.
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4 =/ Tabulate

GENDER_CD

LENGTH_OF_SERVICE |COMPENSATION_TYPE F M
Oto1yrs Bonus 0 1
1+to3yrs Bonus 181 217
Commissicn 13 10
Cost-of-Living Adjustment 23 30
3+to5yrs Bonus 239 270
Commission 9 24
Cost-of-Living Adjustment 35 54

5+ to 10 yrs Bonus 651 743
Commissicn 41 62

Cost-of-Living Adjustment 9g 87

10+ yrs Bonus 208 350
Commissicn 25 35

Cost-of-Living Adjustment 45 50

=8 O~

2. By using virtual joins and the new features around row state synchronization the ability
to enhance your reporting just got even better. There IS no data manipulation, no
stacking/joining/merging, juststraight to data exploration and analysis!

Besides simplicity, why else should we use virtual joins? A quick distribution of the employee
diversity variables (using the Compensationmaster.jmp table to access the referenced columns)

is shownin the nextscreenshot.
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4 ~| Distributions -SHORT names, Wrong Numbers!
4~ COMPENSATION_TYPE 4~ GENDER_CD 4 = JOB_GROUP_DESC

Administrative Professional
Bonus Manager High

E Manager Low
Office High

Office Low

Commission R&D High
R&D Low
Sales and Marketing

o Service Workers

Cost-of-Living Adjustment Skilled Laborers

Technical

<4 Frequencies 4 Frequencies 4 Frequencies
Level Count Prob Level Count Prob Level Count Prob
Cost-of-Living Adjustment 1553 0.11993 M 1979 0.54219 Technical 551 0.15096
Commission 869 0.06711 F 1671 0.45781 Skilled Laborers 21 0.00575
Bonus 10527 0.8129% Total 3650 1.00000 Service Workers 150 0.04110
Total 12949 1.00000 N Missing 9200 Sales and Marketing 573 0.15699
N Missing 0 2 Levels R&D Low 186 0.03096
3 Levels R&D High 734 0.20110
Office Low 85 0.02329
Office High 196 0.05370
Manager Low 98 0.02685
Manager High 17 0.00466
Administrative Professional 1039 0.28466
Total 3650 1.00000
N Missing 9299

11 Levels

28 v

There are 3650 employees in this example of human resources data! These numbers are not
correct! They representall the times that employees’ records are duplicated because
Compensationmaster.jmp has multiple records for each employee. So how would we get the
correct Distribution? We needto run the analysis in another direction, and use another new
feature for virtual join, accept/dispatch row states. Bringing the column info dialog back up for
the HCM_UNIQ_ID column, the selection is seen here:
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'HCM_UNICQL_ID' in table 'compensationmaster'
Colurmn Name [HCM_UNIC_ID ‘ Cancel

D Lock . . . .
e [ R?W State Synchronization is listed here.
Modeling Type [ Cotunns+ Dispatch selected for Select, Color and
Format [Bet = | width Marker will send those row states to

[] Use theusands separator ()

Column Properties +|
SAS Name

SAS Format

SAS Inform

Link Reference

Reference Table |Sglect Table

[] Auto Open
Use Linked Column Name

Link Ref

Remove

Row States Synchronization with Re
) None
) Accept
(@) Dispatch
Row States
Select [ ] Exclude [ ] Hide

[] Lakel Color Marker

Empscores.jmp

JSL Script:
Set Property( "Link Reference",
{Reference Table( "empscores.jmp" ),
Options( "Use Linked Column Name"(1),
Row States Synchronization with Referenced Table(
Dispatch( 1 ), Row States( Select, Color,
Marker ) ) )} );

From Compensationmaster.jmp, run the script “Color/Mark by EEO_Class” to setthe color and
marker row states, to dispatch to the Empscores.jmp table. Then, from Empscores.jmp table
run the script entitled, “Distribution SHORT Names — CORRECT numbers!”

These numbers are correct in the Distribution shown below, counting records for employees
only once from the Empscores.jmp table.

4 (=|EEQ_CLASS CD

Technician

Skilled Craftsman

4 = Distributions SHORT Names - CORRECT numbers!

= GENDER_CD

Office and Administrative

4 Frequencies

Office High
Service-Machine. Office Low
R&D High
Professional R&D Low
Sales and Marketing

Officials, M

4 Frequencies

Level Count  Prob Level Count  Prob Level Count  Prob
Office and Administrative 281 0.07703 M 1979 054249 Technical 549 0.15049
Officials 115 0.031%2 3 1660 045751 Skilled Laborers 21 0.00576
Professional 2505 0.68668 Total 3648 1.00000 Service Workers 150 004112
Senvice-Machine 177 0.04852 NMissing 0 Sales and Marketing 573 015707
Skilled Craftsman 21 0.00576 2 Levels R&D Low 186 0.05099
Technician 549 015040 R&D High 734 020121
Total 3648 100000 Office Low 85 002330
NMissing 0 Office High 185 0.05373
6 Levels Manager Low 98 0.02686
Manager High 17 0.00466

Administrative Professional 1039 0.28481

Total 3648 1.00000

<=/ JOB_GROUP_DESC

Administrative Professional
Manager High

Manager Low

Service Workers.
Skilled Lakorers

Technical

4 Frequencies

NMissing 0
1 Levels

28 O
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Let’s pose a NEW analysis question. What if | want to check salary ranges by using the
COMRATIO within a GENERATION LABEL that was created based on BIRTH_DT, thenat the
same time gain the row states from Compensationmaster.jmp table based on EEO_CLASS? This
should help us understand a few things about employees across generations.
Compa-ratio(COMRATIO) is calculated as the employee's current salary divided by the current

market rate as defined by the company's competitive pay policy. Compa-ratios are position
specific. Each position has a salary range that includes a minimum, a midpoint, and a maximum.

This is an analysis that must be done on Empscores.jmp table to be done correctly. A local data
filter to select which job class to focus on is also helpful in looking at data ranges. A screenshot
of such an analysis is below:

COMRATIO within GENERATION by EEO Class
.

g

Silent Generation Baby Boomers Gen X Gen ¥/ Millenisls
GENERATION LABEL

= Professions|
= Technician

e ——

00

Whers(EEQ_CLASS CD = Professional, Technician)

The EEO_CLASS_ CDis a classification code thatis usedfor job category, and in the screenshot
above, the Professional and Technical jobs seemto provide the highest salaries. The
EEO_CLASS_CD row states show in this next graph the color and markers that were dispatched
from the Compensationmaster.jmp table.



4= Local Data Filter

[ | Forim o]
Show Include
716 matching rows
[ Inverse
* JOB_GR...DESC {11) *
Administrative Profes..1039
R&D High
Sales and Marketing

Service Workers
Manager Low
Office Low
Skilled Laborers

Manager High

a0 [ ox ]
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o
B0

4 | Graph Builder

ANNUAL SALARY within GENERATION by EEO Job Class

$250,00000 |
A
$200,00000-|
A
A A
.
& $150,00000 | 4
=z A A “A
2 i
ES
2
=z
=z
< A i
$100,00000
-« A A
a4 1 4y 4:‘ <
« < <317 “ad <34
« 11<1 « | 14 -
“ 4411 1:4;4 1 i“il “q.
$50,00000 << ’11. Pl i 3 «
< 21 1!:-11 i -
« -« 1! p 4 >| ‘ 4
44, « 37 ":33! P ! i b i 1'4
L ndd -
ey, .<-l|=i!§ fiiigdag .
md L L an - am H . .1. L ",
$0.00 . - :
" Gilent Generstion Baby Boomers Gen X Gen ¥/Millenisls

GEMNERATION LABEL

Where(JOB_GROUP_DESC = Technical, Service Workers, Manager High)

A Officials
u Service-Machine
< Technician

2= O~

A local data filter using JOB_GROUP_DESCvariable to select just a few of the descriptions, the
colors and markers that are being used in this graph appear clearly from the row states from
Compensationmaster.jmp table. For more information on Accept/Dispatch row states with
virtual join, refer to the online documentation here.
Compensationmaster.jmp table contains a column, Birth Year FORMULA. It contains a formula
with a linked column from Empscores.jmp, called BIRTH_DT.



https://www.jmp.com/support/help/en/15.2/?os=win&source=application#page/jmp/example-of-virtually-joining-columns-and-showing-row-states.shtml
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|F\\E Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help

MRS H R [ BEEE L=

| compensationmaster i K 31 Cok [ COMPENSA COMPENSATION_
b Source - HCM_UNIQID EMPLOYEEID TION_TYP... JZeL 0\ .0 PAYMENT DT AMT EMPLOYEI
g ol oS s iorbeice 1 6144 18620 BNUS « 20lun2016 603.36 Proctor, Cr
[ Distributions -S...reng Numbers! _
B Color/Mark by EEQ_CLASS.CD 2 10240 7598 BNUS . 22Apr2017 43385 White, Do
I JSL Script - Dispatch row states | ® 3 3072 12365 BNUS 1963 125ep2017 170284 Raocuf, Gaz
P COMPENSATIO...iversity, Gender 4 7168 2973 BNUS = 07Jun2015 969.49 Neff, Denn
5 4608 16382 BNUS +  24Nov2016 253349 Ellison, Par
5 5120 16941 BNUS +  14Dec2016 47355 Bradley, Ar
7 5632 17282 BNUS + 11Aug2017 461319 Roach, Jus
v g 768 10647 BNUS 1971 27Now2016 258064 Ayscue Rd
= 015ep2017 1164.62 Fan, Stever
=) Columns (94/1) l ‘Birth Year FORMULA' in table 'compensationmaster' -OK 1236:5”22;::; ;12;132 :Amt‘t:. Iﬁ':
4 HCM_UNIGID & Column Name  [Bith Vear FORMULA \ s <0754 schich
e EMPLOVEE_ID Arol Y = -
W COMPENSATION_TYPE_CD | Lock PRY 20Dec2016 307981 Siebolt, Bo|
. Birth Year FORMULA 4 Data Type Numeric  ~ 31Jan2016 206280 Tharingter
l PAYMENT_DT ' 02May2017 281701 Cresap, Ste
.l COMPENSATION_AMT Medeling Type | Ordinal v 01ul2015 58304 Bail Richat
EMPLOVEE_NAME ;
: COMPENSATION_TYPE 3 Format Width ?;Sevsgré }133:?3 Eﬂedhn_.gm
. ; un 98 Crump, Da
b referenced by . mescores (/08 [ Use thousands separatar () 24)an2017 214947 Nana:')atl }
185ep2016 1083.52 Campos, C
Formula  |MZOuWD 150ul2014 684.33 Longford,
i [ Suppress Eval 18Mar2015 265808 Menching
O Ignore Errors 14Jul2017 152345 Harrell, Sel
16Dec2015 3607.63 Parker, Jos
Year (BlRTH_DT) 01Jun2015 26231 Tucker, Vaf
01May2017 221844 Walden, B
~ | Rows ] 295ep2017 442100 Hill, Aaron
‘S:‘;"E'E’t";; 12 94; 250ct2014 449471 McShea, S|
Excluded ol ¥ El] 576 10481 ENLS TOE7  280un2014 782.27 Veermuthy
Hidden of v 31 2368 11996 BNUS 1974 20May2015 173907 Reid, Davic
Labelled 0 = " FESPARET T =) ARIIc 1nTT 1ERA—A1E AT TAL KAl ooa T
evaluations done |

When using formulas and closing virtually joined tables, it is a best practice to close the
“source” table first (Compensationmaster.jmp), because there is a link between that table and
another table. Closing them in a different order might display a prompt indicating that the table
you are closing has other windows open. You might want to cancel and consider saving and
closing your tables in a differentorder.

*NEW* to 15

JMP 15 added a few more enhancements to Virtual Joins, and this final example will use new
tables added to the sample data library. This datais also part of the High Tech HR company we
mentioned before. In any company, employee information may be in multiple files or tables
and may also be updated on a regular basis. When data may change, be updated or eliminated,
using the virtual join is the best way to gather the information you may need for analysis.

One of the new featuresin JMP 15 for virtual join is when one table of the set of linked tables
is opened, others will be automatically opened as well.

For this example, open Employee Master.jmp table.
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IT» VP Home

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

B QA E R [ i EmployeeMaster v [T _ PE P [ || v

Recent Files 5 B SPw 5= x| |Window List
Filter (Ctrl+F) r Log
[£5] Big Classjmp it EAl Employee Master
+i Education History
4 RunJSLGUIUNitTests.JSL il veation Risteny \
34 Predicted Termination - . B
o : In the Window List, observe
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help Education History.jmp and
; 5 . s . . . .
e 2B IBEEEE Predicted Termination.jmp as
= Employee Master Pj 4 soocal= other open tables, but
Locked File C:\Program F'IES_\S‘\ - Unique Id Employee Id | Job Code | Position Code | Intorg Hr  Intorg Mgr .
8 hioteiThe Employes|Master.jmp) 11 1000 QAAI QAAIOD3 0520 4638 hidden.
Reference These data came fro
T Tt 2|2 10002 AMII AMIID17 SMSE 10035
I Distribution 33 10004 DTI DTI00S PDEV 12284
b Employee Ev...ce Dashboard 4|4 10005 HRGI HRGID10 COMP 4661
R Mode R nualisalaryy 505 10006 ADII COPII003 GUI 17180
B Structural Eq...nual Salary 7
66 10008 SARI SARIDGO SMWC 12586
77 10009 Tsil TSI007 040003 16153
e 10012 ADI ADIOZS HRIS 16048
= Columns (152/0) g9 10013 Ml Maiioz7 SMSE 10035
e Unique d 1010 10015 ADI ADID29 sV 5473
i Ermployestd T % 1111 10020 CSRII CSRIINAZ SMNE 7219
th Job Code 1212 10029 AMII ACIIO3TAD 0210 17191
th, Position Code 1313 10030 Hssl HSsI0T2 sV 5473
tl. Intorg Hr 1414 10032 SOl TSONIN3T TSFN 11685
il Intorg Mgr
|- il innaz i Touannte “ann 17190

Auto Openis set in the Column info dialog for the Link Reference column, Employee Id.
This can also be done with JSL.

Link Reference

Reference Table (Sglect Table
Educaticon History.jmp
JSL Script:

SUtDL_Oie:C | X Set Property(
[+] Use Linked Column Mame "Link Reference", . . .
Row States Synchronization with Referenced Table {Reference Table( "Education History.jmp" ),

Options( "Use Linked Column Name" (1 "Auto
® Mone \ Open” (1) )}F') ) ( @
() Accept p
() Dispatch
Row States
Select Exclude Hide
Label Color Marker

To gain this employee information from multiple tables, they can now be linked together by a
single column that has both a Link ID and a Link Reference property. This feature allows a
type of look through ability, from one table to the next, where you can access information for
an employee, doing your analysis from the “source” table.

- Employee Master.jmp has information about each employee

- Education History.jmp has information about the education of each employee

- Predicted Termination.jmp has job performance information about each employee

In Employee Master.jmp, select the Employee ID column and select Columns > Column Info.
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=
‘Employee Id" in table 'Employee Master'
Column Name [Employeeld |
[ Lock

Data Type Character
Modeling Type | Nominal -
Column Properties +|

Link Reference
Link Reference Refersnce Teble [select Table JSL Script:

—— Set Property( "Link ID", 1 ),
Education History.jmp
Set Property(

Auto Open
Use Linked Column Name

"Link Reference",
{Reference

Row States Synchronization with Referenced Table Table( "EducationHistory.jmp" ),
- gsg:pt (")ptions( "Hse Linked Column Name" (1),
:\ Dispatch Auto q)en (1) )} )
Row States
Select Exclude Hide
Label Coler Marker

Notice that the column has a Link ID column property and a Link Reference to Education
History.jmp. Now, open Education History.jmp from the Home window list, select Columns >
Column Info for the Employee ID column.

=
‘Employee Id" in table ‘Education History'
Column Name ‘Emplo\;eeld |
[ Lock Apply
Data Type Character
Medeling Type | Nominal v
Column Properties «|

Link Reference

Reference Table |Select Tablel
Predicted Termination,jmp

Auto Open
Use Linked Column Name

Ri
Row States Synchronization with Referenced Table
® None
) Accept
() Dispatch
Row States
Select Exclude Hide
Label Color Marker

As shown above, Employee Id has a Link ID and a Link Reference to Predicted Termination.jmp.
The Employee Id column of Employee Master.jmp references Education History.jmp, which also
references Predicted Termination.jmp. All of the data is available through virtual join from the

“source” data table, which in this case is Employee Master.jmp.
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B3 Employee Master - MP Pro - o x
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help
R - ————
A || Education History - IM
> |Employee Master Pl 4 File edit Tables Rows Cols DOE Analyze
LNoDc:::dT ;(:E rcﬂ;rorofﬁ;“agﬁj\i‘; VB G| 2@ ([ E|fle Edt Tobles Rows Cols DOE Analyze Graph Tools
Y . -
Reference These data camefro | ey e History Pl 4 —mpol= -Wmdow TEIP - : =
SEM Nete This virtual join exam |0 =0 FilesioA = |iglaE O3 6 _ B B ¥ =m -
b Distribution o e = Uniq
b Employee Ev...ce Dashboard | | E:fte Th'St_?:le h;S ol IDf o 2 = |Predicted Termination DI i
b Fit Model - Annual Salary Z | | ® e[;?';‘.; i Z3E D 3 Locked File C:\Program Files\SAS\)| = | Employee Id
P Structural Eq...nual Salary Z | sHbutiens 2 Note This data table has a Link ID 11705
Reference These data came from i -
5 [» Graph Builder ...ining Dollar % 23091
= Columns (152/0) | Columns (93/0) 8 3(7219
i Unique | V] Un\queld\» 7 | Columns (53/0) 417197
W Employeeld T & il Employeeld T 8 Wk Employeeld T 517011
i Job Code |t Education History Id g ‘Emp\o}rEENamE 512615
. Position Code .‘Sequence Number = i Job Code 7112560
wh Intorg Hr | o Valid From Date il Position Code o857
th Intorg Mgr ik Education A...ment Mame n i Intorg Hr !
il Employee Name h Termina! Deqreelflan 12 th Intorg Mgr 9 |2906
|t Address LineT 4 Gradution Date 13 th Ethnicity Code 107564
|tk Address Line2 | all Degree Type Code 3 14 th Gender Code 1116401
. City | tls Degree Descrlptl.on E S 5 i Unicn Code ol 16777
!‘ State ke Degree Con...raticn Code e i Minarity Flag Tl 355
| Citizenship Country th. Degree Program Code th County
d Gender % ! il Attendance Status Code 17 4 Hire Date 143822
ik Gender Code % |k Tuition Assistance Flag 18 A Service Start Date 154230
W, Ethnicity Code |t Major 1 Name 19 il Employee No 1611030
== |~ Rows 20 A Birth Qate 1717318
Al rows 3648 | | Allrows 3,748 21 ~|Rows 188248
Selected o | Selected 0 5D All rows 1,511 1912625
Excluded = Ex.cludad 0 23 Selected 0 5ol 17191
Hidden o | | Hidden 0 Excluded 0
Labelled 0| |Labelled 0 24 Hidden 0 2110893
Labelled 0

Hover tips now let you determine a linked column’s source table. In this example, the tables
are linked by Employee Id, making it difficult to determine in which table a given linked column
resides. JMP 15 added this hover tip ability from the columns pane display, so you can see
which table contains a given column.

th & Educatio..istory Id §

17|17
yi- oo s b Gert02d b
& Educatio |F:||:_Iucatic|n History Id of Education ‘& AgeRange 2 @ & 1313
o + ) y
ik (5 Terminal... - D;}r, ‘& Service Y4 0yerd) of Predicted Termination i
‘& Graduation Date a| 79 |21 ‘& LEngth T OCTYTC T Y T T4

Running the scripts from the “source” table, Employee Master.jmp, now showsthe data from
all the tables.
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4 = Distributions
4 ~|Performance Eval 4|~ Degree Description 4 = Emp Level
Executive -
Juris Doctor
Constantly Exceeds Expectations
Master of Science
Meets Expectations Bachelor of Science
Associate of the Arts Manager -
Often Exceeds Expectations Associate of Science
Associate of Applied S
Seldom Meets Expectations
High School Diploma Staff =
4 Frequencies 4 Frequencies 4 Quantiles
Level Count Prob Level Count Prob 1000% maximum 2
Seldom Meets Expectations 383 0.25398 High School Diploma 133 0.03778 99.5% 1
Often Exceeds Expectations 241 0.15081 Associate of Applied Sc 44 0.01230 97.5% 1
Meets Expectations 141 0.09350 Ascaciate of Science 368 0.10455 90.0% 0
Censtantly Exceeds Expectations 743 0.49271 Associate of the Arts 440 0.12300 75.0% quartile 0
Total 1508 1.00000 Bachelor of Science 2514 0.71420 50.0%  median 0
N Missing 2140 Master of Science 20 0.00368 25.0% quartile 0
4 Levels Juris Doctor 1 0.00028 10.0% 0
Total 3520 1.00000 2.5% 0
N Missing 128 0.5% 0
7 Levels 0.0%  minimum 0
4|~ Summary Statistics
Mean 0.0361842
Std Dev 0.2102551
Std Err Mean 0.0034811
Upper 95% Mean 0.0430003
Lower 95% Mean 0.0293591
N 1648
[»@m O~

Education History.jmp, also a “source” table, accesses the data from Predicted
Termination.jmp. Run the script attached in this example called “Graph Builder for Education
History” to see Performance by Training Dollar %.

.ocal Data Filter 4= Graph Builder - Education History

Performance by Training Dollar %

Show [¥] Include

Inverse

[+ Education Value System (10) % C“”m;:g';";:jz
Grade Point Average (4.0 system) 1242
Grade Point Average (5.0 system) 463
Class Rank (For class size <=500) 335
321
208
275
Class Rank (For class size <=2000) 265
Class Rank (For class size <=3000) 264
m

= Mests Expectations.
Grade Point Average (6.0 system) s7

Performance Eval

Often Exeeeds Expectations

Seldom Meets Expectations|

0.00 A 0.20
Traindol Perct

|»B O

For more information on Link ID and Link Reference on a single column in virtual join, refer to
the online documentation here.



https://www.jmp.com/support/help/en/15.2/?os=win&source=application#page/jmp/example-of-a-link-id-and-a-link-reference-on-a-single-column.shtml
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Part 2: Application of Virtual Joins in Clinical Trial Analysis

The data presented here is a subset of data collected on patients enrolled in a clinical trialto evaluate
the safetyand efficacy of the drug Nicardipine hydrochloride as a medication to treat subarachnoid
hemorrhage!. Clinicaltrial datais commonly collected following global CDISC data standards using a

Study Data Tabulation Model (SDTM). This format means patient data is collected in multiple

normalized data sets or “domains” such as patient demography (one record per patient with patient
characteristics and clinical treatment given), adverse events occurring during a trial (stacked multiple
records per subject indicating occurrence), and laboratory measurements taken during clinical visits

(multiple quantitative results for eachlab also in a stacked data format).

You can see screenshots of these data below.

) Demography - JMP Pro oo =
| Demography bl 4 = Domain Unique Subject Study Site Date/Time of
Notes The Unique Subject Identifi | o Study Identifier  Abbreviation Identifier Subject Reference Start Date/Time  Subject Reference End Date/Time Identifier Birth Age Sex Race
R;fzﬁ"?;ra;fSi‘ﬂiwi’fd;‘”f 1 NICSAHL oM 101001 1988-01-21T17:1500 1988-02-02T171100 10 1924-0302 63 F WHITE
SRR MBS 2 NICSAH1 DM 101002 1988-01-26T11:30:00 1988-02-05T12:00:00 10 1921-08-11 66 M WHITE

3 NICSAKL oM 101002 1088-01-26T151000 1088-02-04T1530:00 10 1056-08-03 31 F BLACKOR ..

4| NICSAHL oM 101004 1988-01-28T160000 1988-01-28T163300 10 1939-08-17 48 F WHITE
= . 5 NICSAH1 DM 101005 1988-04-05T14:4500 1988-04-17T13:4500 10 1920-11-14 67 F WHITE
i.;Du‘:T[;ZE;\;) 6 NICSAHIL oM 101006 1088-04-28T124000 1088-05-08T140000 10 1055-08-10 2 M BLACKOR ..
th Domain Abbreviation 7 NICSAH1 DM 101007 1988-06-25T11:05:00 1988-06-27T12:00:00 10 1925-05-29 63 M WHITE
th Unique Subject Identifier 8  NICSAH1 oM 101010 1988-08-08T200000 1988-08-19T120000 10 1939-08-08 48 F BLACKOR ...
th Subject Refere...tart Date/Time 9 NICSAHL oM 101011 1988-08-17T123000 1988-08-29T080000 10 1955-0208 33 F BLACKOR ..
th. Subject Refere...End Date/Time 10/ NICSAHL DM 101012 1988-12-14T220000 1988-12-23T150000 10 1939-07-03 43 M WHITE
:ét:ti’,é‘ri]::g‘t::' 11 NICSAHL oM 101013 1989-01-121200000 1989-01-227220000 10 1956-03-17 32 M WHOE
dige 12| NICSAHL oM 101014 1989-03-16T17:0000 1989-03-20T090000 10 1914-07-23 74 F WHITE
i Sex 13 NICSAH1 DM 101015 1989-03-28T21:2000 1989-04-09T22:00:00 10 1942-02-28 47 F WHITE
th Race 14 NICSAHL oM 101016 1080-04-23T140000 1989-05-05T0600:00 10 1911-03-20 78 F BLACKOR ..
‘DES(”F’“D” of Planned Arm 15  NICSAH1 DM 101017 1989-05-11T22:00:00 1989-05-20T06:15:00 10 1953-07-09 35 M WHITE
‘Lou”tw 16 NICSAH1 DM 11001 1987-10-12T22:2500 1987-10-24T10:00:00 01 1968-10-24 18 M WHITE
:;"D‘:dD.?’:“ju”;;;‘iig 17 NICSAHL oM 11002 1987-10-14T163000 1987-10-21T103000 01 1908-07-20 79 M WHITE
th Induced Hypertension Flag 18 | NICSAHL DM 11003 1987-11-10T180000 1987-11-23T190000 01 1941-01-03 46 M WHITE
il Patient Died Flag 19 NICSAHL oM 11004 1987-12-02T0610:00 1987-12-14T180000 01 1915-09-18 72F WHITE
th Patient had Vs...onsription Flag 20 NICSAHL oM 1100 1987-12-08T101500 1987-12-19T0030:00 01 1907-07-10 80 F WHITE

21 NICSAH1 DM 11006 1987-12-15T21:0000 1987-12-27T20:00:00 01 1934-08-11 53 F WHITE

22 NICSAHL oM 11007 1087-12-207161500 1088-01-12T161500 01 1044-03-27 FENY WHITE

23 NICSAHL oM 11008 1988-01-09T11:3500 1988-01-22T080000 01 1931-1128 6 F WHITE

24 | NICSAH1 DM 11009 1988-02-24T21:30:00 1988-02-09T00:00:00 01 1922-06-25 65 F WHITE
;Hfz:; - 25 NICSAHL oM 11010 1088-02-01T210000 1088-03-13T104000 01 1943-04-06 44 F WHITE
Selected 0 26 NICSAHL DM 11011 1988-03-11T12:3000 1988-02-24T18:00:00 01 1960-11-05 27 F WHITE
Excluded 0 27 NICSAHL oM 11012 1988-03-16T024500 1988-03-28T1800:00 01 1954-1007 33F WHITE
Hidden 0 28 NICSAHT M 11013 198R-04-05T20:0000 19&8-04-1RT1RN000 01 1924-01-09 fd F WHITF
Labelled 0 4 am, »
evaluations done 2 0w

1 Haley EC, KassellNF& Torner JC. (1993). A randomized controlled trial of high-dose intravenous
nicardipine in aneurysmal subarachnoid hemorrhage. Journal of Neurosurgery 78: 537-547.


https://www.cdisc.org/
https://www.cdisc.org/standards/foundational/sdtm
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IMP Pro

Domain  Unique Subject
Study Identifier  Abbreviation  Identifier

1 101001

101001

Dictionary-Derived Term  Body System of Organ Class  Severity/Intenshy

FREFEFRERERR

[E=8{E=R =S

= Domain Unique Subject Lab Test or
Study Identifier _ Abbreviation Identifier Examination... | Lab Test or Exan
1[Nicsar1 B 101001 AP Alkaline Phosphat *
2 | NICSAH1 [t} 101001 AT
2 NICSAHL B 101001 B
4 NICSAH1 B 101002 AL
5 | NICSAH1 B 101002 ast
6 | NICSAH1 B 101002 BILI
7 | NICSAH1 [t} 101003 ALP Alkaline Phosphat
8 |NICsAH1 B 101002 AL Alkaline Phosphat
9| NIcsar1 B 101002 AL Alkaline Phosphat
10 | NICSAH1 B 101003 Ap
11| NICSAH1 B 101003 AsT
12 | NICSAH1 [t} 101003 AT
13 NICSAHL B 101002 asT
. 14 NICSAH1 B 101002 asT
DfSpacw::C:H:;mn 15 | NICSAH1 B 101003 BIL1
o 16 | NICSAH1 B 101003 BILI
17 | NICSAH1 [t} 101003 ]
18 NICSAH1 B 101002 B
10 NICSAH1 B 101004 AL
20 | NICSAH1 B 10100 ast
6803 21 | NICSAH1 [} 101004 BILI
0 22 NICSAH1 i) 101005 ALP spha
E 23 NICSAHL B 101005 asT in
9 e i e . K
luati ® O

NOTE: A similar example to what is shown in this document is also found in the JMP Sample
Data Library:
- Open “Nic Demographics.jmp” and run the “Patient Safety Dashboard” script

A natural analysis of laboratory findings data would be to look for differencesin lab testresults
for patients under different treatment conditions. This could be done easily in JMP with Tables
->Join to merge the two data tables together. Doing so has key consequences:

1. Requires making a new table, whose size nearly DOUBLES.

EZl Demagraphy jmp 3/7/2018 9:59 AM IMP Data Table 105 KB
Ef-l Labs jmp 3/6/2018 3:04 PM IMP Data Table 375 KB
EZl Mergedl abswithDI jmp 3/7/2018 459 PM IMP Data Table LG3LKB

2. The new columns have extensive duplication of data values, since there were multiple
laboratory tests taken at multiple clinical visits.
a. This makes any desired patient-population analysis like ensuring a balanced
patient treatment design across age/sex/race impossible. This analysis would
still need to be done on the original demography table separately.

We will use these data to show two examples of a multi-table analysis using virtual joins and
row state dispatch/acceptance.
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DISPATCH EXAMPLE: Use patient demography table to create a distribution of patients’ age
across different clinical study sites. In Clinical trial analysis, two important factors are to flag or
mark any patients that had abnormallab test results or serious adverse events.

EH pemography - Graph Builder - IMP Pra

4 ~|Local Data Filter

elE s
4 [~|Graph Builder
Age vs. Study Site Identifier

| Clear ||Favorites | 0

| Show [#] Include

100
Inverse

~118 = Age 108
]

~ISex (2)
F

M 80

+
~|Race (4)

ASIAN (15)

BLACK OR AFRICAN AMEF
OTHER (50)

Age
'WHITE (678)

= Description of Elanned Am (3) i E !

NIC .15 (427) 50 (L I al

Placebo (442)

Screen Failure (2) ! o L|
40 ! I A

*|Patient Died Flag (2) o

N ¥ le] £l

30

= IPatient had Vasoconsription Flag (2)

N ¥

|

01 02 03 04 05 06 07 08 09 10 12 14 16 17 18 10 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 30 40 42 44 45 46
Study Site ldentifier

| ano || or

2 v

| want to annotate this Age by Study Site Identifier plot (demography.jmp)by coloring any
patient (point) RED if they ever had an abnormally HIGH lab test result for the Lab Test “Alanine
Aminotransferase” (information from Labs.jmp). | wantto also mark any patient with an * if
they had a serious adverse event occur while on trial (record information in AdverseEvents.jmp).
How would we do this with JMP?

The virtual join alone doesn’t help us because only the referencingtables (Labs.jmp or
AdverseEvents.jmp) can access the columns in Demography.jmp. InJMP 13, we would have to
select those rows/records with abnormal results, subset, create a new flag or indicator variable,
merge into Demography. Now we can use JMP features of row state synchronization to
DISPATCH row statesfrom Labs.jmp and AdverseEvents.jmp back to the source table.

Row State Synchronization: DISPATCH

1. First we need to open Labs.jmp and AdverseEvents.jmp and set up Unique Subject
Identifieras the Link Reference to Demography.jmp with a virtual join for both tables.

2. Now both Lab and AdverseEventtablesare linked by the subject ID to the patient
demography. Note both tables were saved with row states corresponding to the lab
abnormalities (records colored red) and serious adverse event occurrence (records are
marked with *) we are interestedin using in patient age analysis.

3. Inthe Labs.jmp table

a. Right Click on Unique Subject Identifierin the Labs.jmp data table. In the

screenshotbelow, you see that this Link Reference Points to Demography.jmp
and here we see the options to set Row State Synchronization.
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£ Unique Subject Identifier - IMP Pro EI@
‘Unigque Subject Identifier' in table 'Labs' oK |
Column Name |Umque Subject Identifier @l
] Leck

Modeling Type @l

SAS Name Link Reference
SAS Label Reference Table [geject Tabl |
SAS Format elect Table

Demegraphy.jmp

[ Use Linked Column Name

Remove | Rows States Synchronization with Referenced Table
Mone
Accept
@ Dispatch
Row States

[[]Select  [] Exclude [] Hide
] Label Color ] Marker

Click “Apply”. The Labs.jmp table had been saved previously with row state colors for
records that had HIGH abnormal results for the lab testin our Analysis Goal 1 to save
time here. The new screenshot below shows the results.

] Demography - Graph Builder - JMP Pro [E== e = |
4= Local Data Filter 4= Graph Builder
[E‘ @‘ 110 = Age vs. Study Site Identifier
Show [¥] Include
P 100

¥118 = Age < 108

R —

~i5ex (2) +
3 i 80

+

= Race (4)

.
ASIAN (15) 70
BLACK OR AFRICAN AME]
OTHER (30) Age
WHITE (678) 50 ]
= Description of Planned Arm (3) Ll
NIC .15 (427) 50 I ol
Placebo [443) ™ H
Screen Failure (2) & H T T
40 I B
= Patient Died Flag (2)
" v [l )
30
1

oY jviegen) s 4o |

| s¥sss F W a7 s}
S CLTN B

= |Patient had Vasoconsription Flag (2)
N Y

+

AND |[ orR | .
01 02 03 04 05 06 07 08 05 10 12 14 16 17 18 19 20 21 27 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 39 40 42 44 45 46
Study Site Identifier

28 O

Go back to AdverseEvents.jmp table.
a. Right Click on Unique Subject Identifier again -> Column Info. Here we once
again set up a new Dispatch call of the Marker row state. Screeshotbelow.
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5% Unigue Subject Identifier - IMP Pro EI@
'Unique Subject Identifier' in table 'AdverseEvents' OK |

Column Name  [Unique Subject Identifier Cancel |

[E] Lock Apply |
Data Type @| [El
Meodeling Type @|

SAS Name Link Reference
SAS Label
Reference Table [select Table
optional item |Demograph}'.jmp |
[T] Use Linked Colurmn Mame
Remove | Row States Synchronization with Referenced Table
Naone
Accept
@ Dispatch
Row States

[] Select  [] Exclude [—] Hide
[ Lakel ] Color Marker

6. Look back at the Demography.jmp table and review the new analysis! We can use the
Local Data filter on this Age Plot to filter show only patients who died on the trial and
gain quick insights by joining the information from the labs and the adverse events data
tables.

Demagraphy - Graph Builder - JMP Pra = |[=] =]
4 = Local Data Filter 4 =/ Graph Builder
Clear | [Favorites «| 110 Age vs. Study Site Identifier
Show [¥] Include
150 matching rows 100
[ Inverse
~/18 < Age = 108 o0
<& P
*|Sex (2) 20 P
; . T X
*|Race (4) 70
ASIAN (15) *
BLACK OR AFRICAN AMEF b3 *

OTHER (30} 60

%
WHITE (678) E bR
> | Description of Planned Arm (3) 50 =
NIC .15 (427) E

Placebo (443)
Screen Failure (2) *

> | Patient Died Flag (2)
N = g

*|Patient had Vasoconsription Flag (2)
L Y ou 01020304 0506 07 0809 10 12 14 16 17 18 19 20 21 22 23 24 25 26 27 28 29 31 32 33 34 35 37 39 40 42 44 45 46

Study Site Identifier
anD || orR | Where{Patient Died Flag = ¥)

S8 O

This analysis highlights a powerfulnew feature to use virtual joins with row state dispatch
to perform a richer analysis on the SOURCE TABLE as opposed to the Referencing Tables.
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Something that could NOT have been done without quite a bit of data manipulation
previously.

DISPATCH USE CAUTIONS: Using “Dispatch” row synchronization can get very complicated
and lead to unexpected/unintuitive results quickly if you are not careful!

In order to Dispatch row states back to the Source Table from the Referencing Table, IMP is
doing a Many-to-One comparison that operateson tracking Row State Change. It becomes
very easy to lead to un-interpretable results with this! For example: If you chose to dispatch
both Color and Marker row states from Labs (which has multiple values for each ID value) but
the same value of the Link ID Variable (Unique Subject Identifierin our case) had a mixture of
differing states, there is no way for JMP to know what to set the row state of the single record
of that ID value in the Source Table.

For the example shown above, this is safestto do as a “static” analysis question, not a typical
continual exploratory JMP analysis.

Dispatch Warnings
1. All tables must be virtually joined before you start setting dispatch calls.
2. Dispatching multiple row states from the single table should be avoided.
3. Setting up dispatch and theninteractively changing the states dispatched can lead to
inconclusive results
4. Saving tables with dispatch and re-openingthem may trigger a row state message that
could change results.

The rest of this paper focuseson the easier, more intuitive and likely more common use of row
state synchronization: Accepting row states from the source table to allow you to link results
across multiple tables, driven by selection/exploration in the source table.

e Notealso that you cannot set up both Dispatch and Accept of row stateson a
referencingtable to avoid infinite row state loops.

ACCEPT EXAMPLE: Create a comprehensive safety analysis of labs test results, adverse events
and patient demographics to explore and understand safety of the Nicardipine drug for different
patient populations.

Virtual joins are generally usefulto avoid a manual merge, save time and space and quickly do
an analysis on the main Referencing table. Butin many analyses, we have tasks that need to be
performed on each of the tables involved. A critical part of clinical trial safety reviewis to look
at laboratory results AND adverse events occurring to different patient subpopulations based
on demography. For example, are there systematic differences for males vs.females across
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patient trial signals? Does a certain medical history or other medications taken during trial lead
to abnormal or serious adverse events?

In modern clinical trials, subgroup analysis has become very popular. Many new drugs in
developmentno longer aim to treat large populations, and drug labels will include specific
indications of who may be treated with a drug (e.g. who may benefitand who may actually be
harmed by treatment). Advances in genomic technology advance this even further to enable
clinical trials to deliver precision medicine by including biology and known genetic mutations to
influence how a person may respond to a treatment.

The rest of this paper will show how quickly we can explore a complex multi-table analysis using
JMP interactivity, because we can now make our tables literally “talk” to each other with virtual
joins and row state synchronization.

Row State Synchronization: ACCEPT

1. With all three tables open in JIMP (Demography.jmp, Labs.jmp, AdverseEvents.jmp), we
need to change the Column Property on Unique Subject Identifier on the Referencing
Tables (Labs and AdverseEvents) to Accept row states from the Source Table
(Demogaphy).

2. Right Click on Unique Subject Identifier -> Column Info and choose Accept, then choose
to accept Select, Exclude, and Hide on BOTH the Referencing Tables respectively.

By Unique Subject Identifier - JMP Pro o (| & & 2% Unique Subject Identifier - IMP Pro
'Unigue Subject Identifier in table "Labs' | oK ‘Unigue Subject Identifier in table 'AdverseEvents'
Column Name [Unigue Subject Identifier | Cancel Column Name [Unique Subject Identifier
Lock | Apply Lock
DataType  [Character | [ Help Data Type Chamctera

Modeling Type [Nominal - Medeling Type | Nominal -

| Column Properties =/

SAS Marme Link Reference
SAS Label
SAS Format

Column Froperties =

SAS Name Link Reference

Reference Table |SH:(I Table SAS Label Reference Table [Selact Table|

_:)e—norah--. mp Demography.jmp
¥ Use Linked Column Mame | Use Linked Celumn Name
| Remove Row States Synchranization with Referenced Table Remeove |

Row States Synchronization with Referenced Table

ors
Dispatch ® Accept

Dispatch
Rowe Stat
e Row States
o Select || Exclude [ Hide .
o Select ¥ Exclude [V Hide
Label Celor Marker
Label Color Marker

Notice that both tables hve the same settings for Accepting Row States Corresponding to Filtering
Options


https://amstat.tandfonline.com/doi/abs/10.1080/19466315.2015.1077726?journalCode=usbr20#.WqK5XmrwaUk
https://en.wikipedia.org/wiki/Precision_medicine
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3. Notice above we have also checked the option Use Linked Column Name. This will
make our resulting dashboards cleaner to use Columns such as Sex, in our results
instead of Sex[Unique Subject Identifier].

a. This is a nice formatting option whenyou have only one source table and one
Link ID column.

4, No further table manipulation needed. Our Demography.jmp table is now going to
“talk” to each of the tables that is referencing it. Making it easy to do consistent,
comprehensive patient subpopulation exploration.

5. Each of our tables have some scripts attached. Let’srun themand see how we can
benefit from virtually joinedtalking tables...

| Demography b

Motes The Unique Subject Identifi *|Labs [
Ffi;r;c;}, -Srruejj giit:s"::trfe?;':te Motes The Unique Subject Identifier is virtually joined t
|» Data Filter Reference These data were derived from the Nicardipi
|» Distribution P Lab Counts By Visit

|» Comprehensive Safety Profile = Liver Lab Results By Visit

¥ | AdverseEvents P
Motes The Unigue Subject Identifi
Reference These data were derive
B+ Dicticnary-Derived Term

[= Adverse Event Clccurrence

If we run the Distributions, Liver Lab Results By Visit, and the Adverse Event Occurrence
scripts for each table respectively. We can review three essential pieces of a clinical trial
analysis:
- Counts of patient demographic characteristics and check for balanced treatment arms
- Trends and Box Plots of a Liver Laboratory test results (an essential part of checking
drug safety)
- Counts of adverse events occurring to subjects by severity with a Local filter to explore
eventoutcomes
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4 = Local DataFilter 4 = Graph Builder
[ Ciear | [Favories ¥ Dictionary-Derived Term

] Show ¥ Include 200 Severity/Intensity

MILD
W MODERATE

= Action T...ment (6)

SUIN

NOT 27
UNKN

P

150

.
o
]
50/ //,»/ T
T
. 1L VLU T T T " |

*  Causality ()

2 ~ Distributions
4 ~ Description of Planned Arm 4 ~ Sex 4 ~ Race 4 ~ PatientDiedFlag 4 £ =

i I:}:E-
OTHER I

LAk OR AFRiC. | s H
s

4 Frequencies
Level  Count Prob

NIC.15 139 044695
Placebo 2 055305

Total 1.00000

If you select “Y” for Patient Died Flag in the Distributions...you’ll immediately be able to see
outliers in the lab test analysis get selected.

Many of our analyses here are summary level though, to really realize the power of this new
feature, we would want to use a single data filter that controls all our results. Using a Data
Filter on the Demography.jmp table combined with the row state synchronization will do
exactly that.

When we run the Comprehensive Safety Profile, we have used a little bit of JSL to place all
these components into a single window with a data filter. Because our tables are virtually
joined and Labs and AdverseEvents are “listening” to Demography, we can now easily explore
patient subpopulations.

In the screenshot below, we see a snapshot of exploring this data analysis. We can see very
quickly the patient counts, lab tests results, and adverse events that occurred to White Females

who were treated with Nicardipine drug and were also taking Anticonvulsants.

AND...we got there with 4 mouse clicks...



Let's Talk Tables
JMP Discovery Conference— Cary (US 2020)
Mandy Chambers, Kelci Miclaus — SAS/JMP

% Clinical Trial Safety Profile 2 - JMP Clinical - o X
4~ Data Filter 4~ Distributions
4 = Description of Planned Arm | 4 (= Sex 4 ~Race 4~ Patient Died Flag 4 ~/Age 4 =IStudy Site Identifier
] Select Include 80 —
157 matching rows 75
[ Inverse vl 70
= @ Sex ) 65
Ll 60
= @ Race (4) 55
NIC.15 57 .
BIAN G £ WHITE 157 50 1
BLACK OR AFRICAN A... N 131 45
OTHER 40
(whte ______4 3
=@ Descr... Arm (2) 30
NIC.15 201 4 Frequencies 25
Placebo 223 - — Level Count  Prob 20
[ Frequencies [ Frequencies - N 131 0.83439
@ Antic..s Flag @2) PiEfequensies v 2% 01851 ) Quantiles
] v Total 157 1.00000
N Missing 0 P = Summary Statistics
= Blood Tr... Flag (2) 2 Levels
N Y [ Frequencies
) Patient ..d Flag (2) 4 = Graph Builder 4 (= Adverse Event Counts By Treatment (Nic_AdverseEvents jmp)
N v
ALT Liver Lab Test Results Across Visits Severity/Intensity
AND or 100
[or ] - Trestment Mo
e E SEVERE
T NIC.15 3
75 g
100 s
s z
£ 5 a8
> e 50 a2
2 =z
s 3
! >
g 25 3

1000

SEEEEEEEL A

1 Screenrg VER1  VERZ VRS V4 Vists  Veté  VisR7  Vena  VisR9 VERiO
Visit

Numeric Result/Finding in Standard Numeric Result/Finding in Standard

" Dictionary-Derived Term ordered by Total Count (descending)
Where(4117 rows excluded)

Where(1243 rows excluded)
Each error bar is constructed using 1 standard error from the mean.

Virtual joins, when introduced in JMP 13, provided an excellent new framework to analyze data
without making manual joins. This is a great convenience;a time and memory saver. With JMP
14, row state synchronization features provide capabilities for complex, multi-table data
exploration previously impossible.

This feature is so powerfulthat JMP Clinical software, a vertical solution devotedto the
analyses shown above, now produces clinical reviews entirely relying on virtual joins and row
state synchronization to enable a global subject review architecture.

The tables used for this document are packedin an accompanying ZIP file: “Randomized Clinical
Trial Example.zip”.

This zip file contains Demography.jmp, Labs.jmp, and AdvserseEvents.jmp. These tables are
currently NOT virtually joined. You can use this document to interactively reproduce the results
of this document.

The zip also contains a JSL script “ScriptingVirtualloins.jsl”. All of the interactive steps done
above to join tables, use the (short) Linked Column Name, and set up row state synchronization
can be done with scripting.
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In JMP 14 or 15, if you openonly the script referenced the tables will be opened, the virtual join
made, and the options to set up communication as well as running the comprehensive safety
profile shown above will be done automatically.

The code to perform this is copied to this document. Please consider the length of this script
and compare it to the amount of work to manually manipulate these tables to performthe
analysis...

Virtual Join and Row State Synchronization: JSL CODE
/*

JMP Discovery 2020 Example

Name: ScriptingVirtualJoins.jsl

Author: Kelci Miclaus, SAS Institute Inc.

Description:

Script showcases JMP features to use row state synchronization with virtually joined
tables. Allows for complex multi-table exploration and analysis.
*/

//0pen and Set up LinkID Column in Demography;
dmdt = Open( "Demography.jmp" );
dmdt:Name( "Unique Subject Identifier" ) << Set Property( "Link ID", 1 );

//0pen and set up LinkReference with Options to use the linked column name, and accept rows
states for select, exclude, hide;
1lbdt = Open( "Labs.jmp" );
lbdt:Name( "Unique Subject Identifier" ) << Set Property(
"Link Reference",
{Reference Table( "Demography.jmp" ), Options(
"Use Linked Column Name",
Row States Synchronization with Referenced Table( Accept, Row States( Select,
Exclude, Hide ) )
)}
)
aedt = Open( "AdverseEvents.jmp" );
aedt:Name( "Unique Subject Identifier" ) << Set Property(
"Link Reference",
{Reference Table( "Demography.jmp" ), Options(
"Use Linked Column Name",
Row States Synchronization with Referenced Table( Accept, Row States( Select,
Exclude, Hide ) )
)}
)

/*

Run the "Comprehensive Safety Profile" Table Script using all virtually joined talking
tables.

The data filter in the report only acts on the Demography.jmp table.

The options to accept row states from the referencing tables allows those changes to
propogate the each of the domain tables.

*/
dmdt<<RunScript("Comprehensive Safety Profile");



