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Outline

- Built-in LabKey Server Visualizations
— End User vs Developer
— Module Specific Customizations

- External Tool Integrations
— via JDBC/ODBC Connections
— RStudio, Tableau Desktop, and others

- Live Demo (Tableau)



Built-in End User Visualizations
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https://www.labkey.org/Documentation/wiki-page.view?name=columnVisualizations
https://www.labkey.org/Documentation/wiki-page.view?name=reportsAndViews

Built-in Developer Visualizations

R Reports (docs)

- Use existing R packages,
including Rlabkey (docs)
» Built-in support for knitr (docs)

JavaScript Reports (docs)

- Can use LabKey JS APIs
—  LABKEY.QueryWebPart

— LABKEY.vis.Plot
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https://www.labkey.org/Documentation/wiki-page.view?name=rViews
https://www.labkey.org/Documentation/wiki-page.view?name=rAPI
https://www.labkey.org/Documentation/wiki-page.view?name=knitr
https://www.labkey.org/Documentation/wiki-page.view?name=jsViews

Module-Specific Custom Visualizations

QC Trend Report (docs)

Panorama QC Plots (docs)

HPLC (docs)

QC Trend Report
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https://www.labkey.org/Documentation/wiki-page.view?name=hplc
https://www.labkey.org/Documentation/wiki-page.view?name=qcTrendReport
https://www.labkey.org/Documentation/wiki-page.view?name=panoramaQC&_docid=wiki%3A32d6f888-ed56-1034-b734-fe851e088836
https://www.labkey.org/Documentation/wiki-page.view?name=trackLuminexAnalytes
https://www.labkey.org/Documentation/wiki-page.view?name=workWithNabData
https://www.labkey.org/Documentation/wiki-page.view?name=flowDefault

External Tool Integrations

Reasons and Benefits

Create very complex and customized reports and visualizations
Can use well-established products with deep knowledge bases
Can be live data from LabKey data sources

Integrate with existing report infrastructure

Convenience (no file downloads / transfers needed to get data)
Respect LabKey permissions

PHI and auditing applies



RStudio
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https://www.labkey.org/Documentation/wiki-page.view?name=rstudio

RStudio - Shiny
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Spotfire

* Build visualizations in an T ——
external Spotfire Server (docs) | &= - = o
- Uses LabKey’s JDBC driver O _—-——

- Configured as a “data source”
in Spotfire Ul ST

- Provide connection URL, |- 7
username, and password

¥¢ Premium Feature



https://www.labkey.org/Documentation/wiki-page.view?name=spotfire

External ODBC Connections

a

e Uses PostgreSQL wire protocol to expose LabKey virtual schema (docs)
e ODBC client applications execute LabKey SQL queries against schema
— Respects all security settings present in the LabKey folder/project
— Only read access is supported; data cannot be inserted or updated

e Requires standard PostgreSQL ODBC driver and DSN configuration

e New (in 19.2.4): support for secure connections (TLS) for high security
and compliant environments

¥¢ Premium Feature

10


https://www.labkey.org/Documentation/wiki-page.view?name=configConnectors

Tableau

Integration with Tableau Desktop
(docs)

Connect using “Other Database
(ODBC)” option

LabKey project as Database

List LabKey schemas and queries

Use standard Tableau chart
creation options over
measures/dimensions

Connections
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https://www.labkey.org/wiki/Documentation/page.view?name=tableau

Other Supported ODBC Clients
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Other ODBC Clients

a

- Other tools reported to be compatible with LabKey via

the ODBC connection
— SQLDbx, PrimalSQL, Power BI, JMP
— Have not been extensively tested at this point

- Let us know if integration with other ODBC client
applications would be useful to you

13



Demo

Using Tableau Desktop



Xing Yang

xyang@labkey.com

Cory Nathe

cnathe@labkey.com

Thank you
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MATLAB

4\ Database Explorer - MylabKeyData

- Use Database Explorer D B = PRSI0
. €0} o & Lﬂ S Q i WW Preview Size| 103} @ l/ @ ¥
- May need to install Database e

Data Source v Query  Query Duplicates By Preview Query  Options Dataw
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TO O I b OX Data Browser ® ForMatlab MyLabKeyData
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SQL Query

- Select target schema and table | 'seLECT* .
" FROM "/Testing".study."Physical Exam"
- Custom SQL statement : ST

Data Preview (First 10 Rows)
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< >
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Microsoft Excel and Access

Navigator
Excel (Office 365 version) e —
Display Options ~ 7 PT-101 PT-101]1.0000 5/9/2019 11:42:39 AM 1006
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Close
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dialog ° : :131 iit Source = Odbc.Query(“dsn=MyLabKeyData", "SELECT * FROM study.PhysicalExam")
- Control refresh behavior (ex.
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Demo - LKS: Explore Research Study

) LabKey" Trunk

Explore Research Study v Overview

Q # Q53 & cnathe

Example Longitudinal Study

Study Overview ¢

HIV Disease Progression: A Comparison of ARV Treatment Regimens

This study compares various anti-retroviral (ARVs) treatment regimens by monitoring HIV-1 disease progression in 122 participants. Disease metrics include: viral load, CD4 counts, and white blood cell counts. 2 different methods of
measuring viral load were used in tandem, PCR and NASBA.

ARV treatment was initiated in the 8th week. Dosage was evaluated every 4 weeks during treatment.

Treatment Regimens Datasets Collected Visualizations

« DRV « Demographics « CD4 Cell Counts

« ETR « Medical History « Lymphocyte Cell Counts
« No Treatment « Physical Exam « Lymphocytes vs. CD4

Physical Exam + Demographics ~ + Cohort Regression
Blood Chemistry

Viral Load (PCR)

Viral Load (NASBA)

Findings
Participants under the ETR Regimen fared better than those under the DRV Regimen. In general, participants under any ARV regimen fared better than those without treatment.

Note that all data presented here is fictional and created by random data generators.

Study Overview

Study Timeline

Regimen
Performance

Search -
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Demo - LKS: Data and Rep

QLabKE\[' Trunk Q # Q53 & cnathe

Explore Research Study v Data and Reports

Example Longitudinal Study Explore Research Study

Data Views ¢ v
Filter name, category, etc. [[Imine
Name Details Status  Modified
= Reports
|## CD4 Levels by ARV Regimen Type 2019-09-23
|aa Lymphocyte / CD4 Scatter 2019-09-19
|#” Mean Lymphocyte Levels Per Treatment Group Lymphocyte / CD4 Scatter 2019-09-19
R R Cohort Regression: Lymphocytes vs. CD4 Source:  Reports 2019-09-19
3 Clinical Created By:cnathe
Type: XY Scatter Plot S—
B3 Demographics Status:  Final 2019-09-19
8 MedicalHistory /] 2019-09-19
M8 Physical Exam a 2019-09-19
14 Pulse Box Plot by ARV Regimen Type 2019-09-23
= Assay/Mechanistic
8 Lab Results - Blood Chemistry 2019-09-19
@ Viral Load (PCR Method) 2019-09-19
|# Viral Measurements Compared 2019-09-19
88 ViralLoad (NASBA Method) 2019-09-19
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Demo - LKS: Box Plot

@) LabKey" Trunk Q # Qs3 & cnathe

Explore Research Study v

Data and Reports

Pulse Box Plot by ARV Regimen Type Explore Research Study

View Data  Help ~ Edit
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Demo - Tableau: Home

Connect

Microsoft Excel
Text file

JSON file
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Statisticalfile

More.

Tableau Server
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Oracle

Amazon Redshift

Other Databases (ODBC
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N

Demo Study CD4

Regional World Indicators

Discover

Training

Getting Started
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Understanding Tableau

More training videos..

Resource
Get Tableau Prep

Blog - Available today: Explain
Data, Tableau Catalog, and

Tableau Server Management A...

Forums

SEE
YOU AT
TCI19

Don't get

left out(lier)
Register now —
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Demo - Tableau: Workbook Login
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X
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localhost
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B Data Source Participant Locations ~ CD4 over Time  Viral Load over Time ~ CD4 vs ViralLoad 8 Dashboard1 [} B 04

= ShowMe
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Demo - Tableau: Workbook Plot
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Data Analytics ¢ Pages
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ableau: New ODBC Connection

Connect Open

Microsoft Excel

Text file

JSON file

PDF file

Spatial file

Explore Rese

Statistical file

More.

Tableau Server
MySQL

Oracle

Amazon Redshift

Other Databases (ODBC)

More.

Sample - Superstore

World Indicators

Sample Worl

Superstore

‘| Tableau - Explore Research Study

Other Databases (ODBC)

Connect Using

Generic ODBC requires additional configuration for
publishing to succeed. Select DSN (data source name) for
cross-platform portability. A DSN with the same name
must be configured on Tableau Server.

DSN:

@® Driver: PostgreSQL Unicode v

Connection Attributes

Server: localhost Port: 5435
Database: /Explore Research Study

Username:  cnathe@labkey.com

Password:

String Extras:

Regional World Indicators

Discover

Getting Started
Connecting to Data
Visual Analytics
Understanding Tableau

More training videos...

Get Tableau Prep
Blog - Available today: Explain
Data, Tableau Catalog, and

Tableau Server Management A...

Forums

SEE
YOU AT
TC19

Don't get

left out(lier)
Register now —
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Demo - Tableau: Data Source Selection

ece i Tableau - Explore Research Study
@€ & C f .
- Physical Exam + Demographics (study.Physical Exam + Demographics... Connection Filters
® Live Extract 0| Add
Connections Add
localhost
e Physical_Exam__Demographics
Database
/Explore Research Study -
Schema
study v ‘
Table
Enter table nam o
@® Exact Contains Starts with
f| i= Sortfields Datasource order - Showaliases | | Show hidden fields | 1,000 rows
R DoseAndRoute (study.DoseAndRoute)
[RlCabResuits (Stucy.LabFostits) Abe # # # # #* A A # Abe Abe A
[ Lab Results + Viral Load (s...y.Lab Results + Viral Load)
o M=) Participant Id Day Weight kg Temp C Pulse Respirations Pregnancy Gender Height Treatment Group ARV Regime Type Group
ML it (study.L ist 101 0 90 3710000 74 18 0 m 74 ARV ETR Group 1: Ac
[ MedicalHistory (study.MedicalHistory) 101 28 87 38.30000 66 17 0 m 74 ARV ETR Group 1: A
ECue iR Cliy Qieie) 101 56 85 36.40000 75 21 0 m 74 ARV ETR Group 1: Ac
B Participant (study.Participant)
] R P e R ) 101 84 87 36.60000 63 19 0 m 74 ARV ETR Group 1: A
R ParticipantGroup (study.ParticipantGroup) 101 112 85 36.50000 70 23 0 m 74 ARV ETR Group 1: Ac
[ ParticipantGroupCohortU...cipantGroupCohortUnion) 101 140 86 37.60000 62 16 0 m 74 ARV ETR Group 1: Ac
= 101 168 84 3580000 73 23 0 m 74 ARV ETR Group 1: Ac
ER ParticipantVisit (study.ParticipantVisit)
] e e e RTE) 101 196 85 3610000 69 2 0 m 74 ARV ETR Group 1: A
B9 Physical Exam (study.Physical Exam) 101 224 88 3630000 68 18 0 m 74 ARV ETR Group 1: Ac
EE Physical Exam + Demogra...al Exam + Demographics) 101 252 86 36.70000 63 20 0 m 74 ARV ETR Group 1: Ac
Primary Type Vial Counts (....P Type Vial Count:
[ PrimaryType Vial Counts (.-Primasy Tvps Vial Counts), 101 280 85  36.60000 73 9 0 m 74 ARV ETR Group 1: Ac
£ Primary/Derivative Type Vi...rivative Type Vial Counts)
= R ) 101 308 82 3670000 63 19 0 m 74 ARV ETR Group 1: Ac
101 336 83 3690000 76 9 0 74 ARV ETR Group 1: A
3 New Custom SQL m e
101 364 82 37.80000 71 24 0 m 74 ARV ETR Group 1: Ac
6 Data Source Participant Locations  CD4 overTime  Viral Load over Time  CD4vs Viral Load | B Dashboard1 [ B [}
|
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Demo - Tableau: Box Plot

) Tableau - Explore Research Study
@€ =8 6&- - B - & Sndad - ED- T o§ E* showMe
Data Analytics ¢ Pages iii Columns Jitter

Filters Gender

© Sheet 5 [

Ase ARV Regime Type
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Ase Container

B LabResults + Viral Load
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Dimensions

Da
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Group e & o
Participant Id Color || Size | Label

Participantld Container
Q2

Detail  Tooltip | Shape

Participantld Participantld
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A Measure Names

Weight kg
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# Height Jitter
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Jitter Jitter

Pulse

l
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# TempC

Weight kg

4 Number of Records
% Measure Values

3

B Data Source Participant Locations  CD4 over Time  Viral Loadover Time  CD4vs Viral Load B8 Dashboard1 Sheet5 [} & 0}

2491 marks  1rowby3columns  SUM of AGG(Jitter): 1.619.856
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