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Background

Tables, tables, tables...

Open-source tools

— Web development frameworks
— Javascript libraries

— html/css frameworks

Data in the browser

Want to build simple tools / interactive presentations /
visualisations
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Constantly working with tables of data – rows and columns�
For some time had been messing around with:�Web dev frameworks	 serve data�Javascript libraries	 manipulate data / DOM�html/css frameworks	 present data

Great to get data into browser�
Dashboards,  charts, dynamic tables (sortable / filterable)�Modern browsers -  html + javascript  + css very powerful�




Background cont’d...

e In general we use denormalised data tables
— e.g. SDTM + ADAM...

— ...could use a relational database...

— ...Just don’t need joins, only need to query data!

e The Plan:

— Import data into relational database
— Provide simple query API to data

— Do stuff with data in the browser...
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We don’t mind data redundancy. It makes analysis easier.



API??

API = Application Programming Interface
Specifically, a web API...
Wikipedia —

— When used in the context of web development, an API is typically defined
as a set of Hypertext Transfer Protocol (HTTP) request messages, along
with a definition of the structure of response messages, which is usually in
an Extensible Markup Language (XML) or JavaScript Object Notation
(JSON) format

Or...
— A bunch of URLs
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Use Javascript to pull data from a server / API and do stuff with it
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Javascript reading data from API.

Reads DM, EX, AE and LB.

jQuery to ready data
D3 to make simple LB line charts

Small amount of code needed to produce such a presentation

Examples on http://davbre.github.io are mostly self-contained so just “view source”



AE + EX Chart using d3.js

f: [ Adverse events +ex x \_

| C' [} davbre.github.io/mira-examples/ex3.4_d3_ae_ex.html

Index

-- sglect a subject 1D --
ABC001-101-01
ABC001-101-02
ABC001-101-03
ABC001-101-04
ABC001-101-05 -
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D3.js
 - JavaScript library
 - manipulating documents based on data (data driven documents)
 - often used for creating dynamic charts

AE + EX chart
Overlaid AE info
linked views … Linked to patient profile on previous page


AE Dashboard using crossfilter.js + dc.js
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crossfilter:
Javascript library for exploring large multivariate datasets in the browser

dc.js:
Javascript charting library with crossfilter support
Allows highly efficient exploration on large multi-dimensional datasets

Quite easy to produce this
Actually reads in whole CSV file (i.e. no over-and-back with API)


Web APl Examples

Ebay, Amazon, Twitter, Facebook, Google maps / analytics,
LinkedIn...

Ireland Revenue Customs and Excise API

ONS UK — OpenAPI

United States Census Bureau — various APIs

Berkeley Ecoinformatics Engine — natural history data

openFDA : Open-source APIs for FDA drug, device and
food data
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OpenFDA, available since 2014, in beta
e.g. Adverse drug event reports since 2004
Noticed the use of d3 on the openFDA sample charts

Cannot foresee how API will be used….but that’s the idea. The purpose of the API is to provide simple building blocks





Why an API??

e Gives simple building blocks for data presentations /
visualisations

e Want data in the browser

— Lots of great libraries
e jQuery, d3, c3, google-charts, crossfilter, dc, DataTables...
* + many more

— Easy to get started =2 browser + text-editor

— css / css-frameworks for presentation

e Separation of data from its presentation
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Often produce PDF files, summary statistics, listings etc.

The report dataset itself is usually viewed as incidental, used for validation purposes
 - could be re-used
 - maybe standardised…



Introducing Mira

Web application

https://github.com/davbre/mira €= has link to demo
http://davbre.github.io € has examples of

interacting with an API

Upload tables of data + metadata
You get a HTTP API to uploaded tables

Do interesting things in browser using API, e.g...
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http://46.101.208.152/ or see link on http://davbre.github.io

Examples shown earlier are on davbre.github.io
�

https://github.com/davbre/mira�
http://davbre.github.io/�

Dashboards / Mash-ups
Interactive / dynamic charts

Presentations such as patient profiles, TFLs and
linking them up

Data-viewing — multiple tables at once

Saving state - bookmark data views

.. 027
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Mash up data from different studies??...or mash up data from completely different API

Quick and dirty presentations of data to help navigate a study data library

Lots of other things I haven’t thought of yet!

Show some examples from http://davbre.github.io or else show next few slides




Projects | Mira - Chromium

[ Projects | Mira x & Y David! |

€ - C [146.101.208.152 | =

L

Logged in as david.n.brennan@gmail.com. | Logout

Projects
New project
Project
ID Project Name = Description
5 Dummy SDTM  Some dummy clinical trial data in SDTM-like format + some APl | |
Data AE reports details
4 Waorld GDP World GDP figures - http://data.okfn.org/data/core/gdp. AP | |
datapackage json - changed year type from "date” to details
"number” as it only gives the year.
3 Populations Populations - http://data.okfn.org/data/core/population. AP | |
Changed "Year" type from "date” to "integer” in order to details
upload to postgresql without errors.
2 Europe, list of List of deaths of refugees in europe and on europes borders. API | |
refugee deaths  From http://data.okfn.org/data/mihi-tr/list-of-deaths-1993- details
1993-2012 2012,
1 Airport Codes Airport codes from http:/fourairports.com/data/ AP | |

details
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Web application itself
 - Upload datasets, saved as “project”

 - each project gets an API, details on api-detail page…




Mira - Chromium

1 Mira I David!|
<« o W 46.101.208.152,fp.rojer.tsfS,faQi-detaiié i a—
API Endpoints
Description HTTP API Endpoint
Method
All projecis GET hitp://46.101.208.152/api/projects
This project GET hitp://46.101.208.152/api/projects/5
Project tables GET hitp://46.101.208.152/api/projectsiSitables
Project GET http://46.101.208.152/api/projects/S/datapackages
datapackages
Tables
adae GET Detail hitip://46.101.208.152/api/projecis/5/tables/adae

Columns http://46.101.208.152/api/projects/5/tables/adae/columns
Data htip://46.101.208.152/api/projecis/5/iables/adaeldata

adlb GET Detail hitp://46.101.208.152/api/projecis/S/tables/adlb
Columns http://46.101.208.152/api/projects/5ftables/adlb/columns
Data hitp://46.101.208.152/api/projects/Sitables/adlb/data

adlb_pc GET Detail htip://46.101.208.152/api/projects/5ftablesfadlb_pc
Columns http://46.101.208.152/api/projects/5itables/adlb pelcolumns
Data htip://46.101.208.152/api/projects/S/tables/adlb_pc/data

ae GET Detail http://46.101.208.152/api/projects/S/tables/ae
Columns http://46.101.208.152/api/projects/5ftables/aefcolumns
Data http://46.101.208.152/api/projects/S/tables/ae/data -
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API endpoints (basically URLS)

Further documentation of available field-value pairs etc…

Once API in place, can start programming against it (from browser)


AE tables + dynamic listing

jf [') Adverse event table x \_

<« C' [ davbre.github.io/mira-examples/ex5.1_ae_incidence_tables.html

ndex
Show/hide info box |

Select a Tahle

Summary of Serious Adverse Events

i

Summary of Serious Adverse Events - Female Subjects
Summary of Serious Adverse Events - Male Subjects

Summary of Severe Adverse Events

Summary of Severe Adverse Events - Female Subjects

Summary of Severe Adverse Events - Male Subjects

Summary of Serious Adverse Events

Placebo
N=14
. i

Preferred n % #
Term
At least one 3 214 3
event
Disorientation 1 71 1
Dizziness - - -
Headache 1 71 1
Lethargy — — -
Migraine 1 71 1
Sedation - - -
Dyspnoea - - -

Impaired - - -

Treatment
AN=30

n

[ R R =R R 1

267 9

10

3.3
3.3
3.3
3.3

R R R e s

3.3

Treatment
BN=21

n

238

4.8
4.8
4.8

RS

Treatment
CN=21

n

28.6

4.8
4.8

4.8
4.8
4.8

'_l:

o e
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Mira supports a DataTables jQuery plugin. Very convenient for displaying views of tables

Each preferred term fires an event to update AE listing
Each AE count fires an event to update the AE listing

The AE summary tables were uploaded as CSV files
The AE listing is just querying the AE database table (from AE csv file)


Application using Mira APl to browse data + bookmark views

[ Mira Bookmarks x

¥
el | —
S— |
&« = € [4 localhost:3001/api_urls/1/bm-viewer Qe = !

Home

Logged in as admin. Edit profile | Logout
. New Bookmark
Projects Tables

Populations  ~
Census 2010
Dummy SDTM

-
-

< Hide Bookmarks = ¥Clear All Filters
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View multiple datasets

Filter and sort

Bookmark a view – just a proof of concept (has some wrinkles).
Nice alternative to browsing datasets + series of PROC PRINT steps




Tools + Technology

 Ruby on Rails

 PostgreSQL

(web development framework)

(relational database)

e Upload CSV files

+
metadata

-> HTTP API

An API for Your Data, David Brennan, PhUSE
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Ruby on Rails …used metaprogramming to create classes on the fly (activerecord classes, one for each uploaded table)

	- code base is actually reasonably small






Why CSV?

IBM Fortran (level G) compiler under OS/360
supported CSV files in 1967!

Simple, common “standard” =2 easy to work with
Supported by lots of tools

Tablular Data Packages = CSV files + their
metadata in datapackage.json

An API for Your Data, David Brennan, PhUSE
2015
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CSV is just an implementation detail
… But it turns out to have positive side effects
… can load csv directly into browser too
…




Tabular Data Packages

 Asimple data publishing format promoted by the
Open Knowledge Foundation:

http://data.okfn.org/doc/tabular-data-package

e Datais stored in CSV

 Metadata in a file called datapackage.json

An API for Your Data, David Brennan, PhUSE
2015
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Provides a general-purpose standard

Aim of Mira is to be able to upload arbitrary tables of data, not just clinical data (in formats such as SDTM, ADAM etc)

http://data.okfn.org/doc/tabular-data-package�

datapackage.json

"name': ""Study ABCO001'",
"resources': [

{
"path': "ADAE.csv'",

"dialect”: { "delimiter™: "," },
""schema™: {

"fields": [

{ "name': "USUBJID", '"type'":
{ "name'": "AETERM", "type'':

{ "name': "AESTDT', "type'':

{ "name'": "AESTDY', '"'type': "
{ .

..etc etc } ]
+

Iy

{
"path™: "ADCM.csv",

-..etc etc

"string" },

"string" },
"date" },

integer" },

An API for Your Data, David Brennan, PhUSE
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Easy to generate programmatically
Currently use a script to “infer” the datapackage.json file (i.e. no way doing by hand!)

Provides a good starting point

E.g. SAS datasets would be very easy using dictionary tables


HTTP Requests

Mira uses the term “projects” to describe groups of uploaded files. Assuming an ID
number of 123 has been assigned:

GET info on uploaded tables:
http://.../api/projects/123/tables

GET info on “adae” columns:
http://.../api/projects/123/tables/adae/columns

GET a page of data from “adae”:
http://.../api/projects/123/tables/adae/data

GET rows from “adae” table where subject = ABC001-101-03:
http://.../api/projects/123/tables/adae/data?usubjid_eq=ABC001-101-03

An API for Your Data, David Brennan, PhUSE
2015
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Tries to be RESTful interface (Representational State Transfer)

Assuming you uploaded an ADAE csv file (+ its metadata)




Another HTTP Request

Field-value pairs...

GET serious adverse events, not mild, “aedecod” contains “Headache”,
“aebodsys” begins with “Nuero” and “aeendt” is missing. Order by
“siteid”, “usubjid” and descending “aestdt”. Return 30 rows per 'page’
and the 3rd page:

http://.../api/projects/123/tables/adae/data?
aeser_eq=Y
&aesev_ne=Mild
&aedecod_contains=Headache
&aebodsys begins=Neuro
&aeendt_blank
&order=siteid,usubjid,aestdt:desc
&per_page=30
&page=3

An API for Your Data, David Brennan, PhUSE
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Field-value pairs appended to query data

Each project has an API detail / documentation page (auto-generated)
- good reference point


JSON Response

Request: GET http://46.101.208.152/api/projects/5/tables/sv/data

Response:
{data:
L
{id: 1,
studyid: "ABCOO1",
usubjid: "ABCO01-101-01",
visitnum: 1,
visit: ""SCREENING',
visitdy: -15,
svstdtc: '""2014-05-28",
svendtc: '"2014-05-28",
svstdy: -15,
svendy: -15
}.{
id: 2,
studyid: "ABCOO1",
usubjid: "ABC001-101-01'",
visitnum: 2,
..etc etc

An API for Your Data, David Brennan, PhUSE
2015
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JSON: Javascript Object Notation
Machine readable + human readable

?? Mention paging
Records per page
Number of pages
Link header (prev, next, last)

?? Mention “distinct”, “select” certain columns



http://46.101.208.152/api/projects/5/tables/sv/data�

Mira...take a look...

Repository: https://github.com/davbre/mira

Mira is open-source

Links to live instance of Mira providing an APl to some dummy SDTM data

Some information on setting up your own local instance

Examples: http://davbre.github.io

Some examples of interacting with a Mira API

Contact: gmail =» david.n.brennan

An API for Your Data, David Brennan, PhUSE
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Repository link to live instance of Mira��MIT license. Code contributions welcome

Thanks

Questions ??

https://github.com/davbre/mira�
http://davbre.github.io/�
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