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Big Data Sherpa, exploring the edges of info tech

Academic Professional Personal
e B.S. Computer Engineer (‘14) e Systems Engineer e Entrepreneurship
— Penn State — Brandeis University
e M.S. Strategic Analytics (‘16) e Data Platform Engineer e Python
— Brandeis University — Cohealo, Inc.
e Adjunct Instructor e Data Science Project Manager e Computers

— Saint Joseph's University — Benefits Data Trust
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BDT Data Platform Infrastructure

BDT Data Platform Operations

Questions




Benefits Data Trust?

BDT seeks to make benefits access
more simple, comprehensive, and
cost-effective through policy and
systems change
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BDT builds comprehensive and
person-centered programs that
connect individuals to all the
benefits and services they need,
while treating each person with
dignity and respect
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Data Science at Benefits Data Trust: data-driven initiatives
across multiple states to connect low-income individuals to

critical benefit programs
Main Things:

e Mail Outreach: Process data needed
to run outreach operations

e Outcomes Reporting: Summarize
and report impact of our work on the
clients and communities we serve
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e Internal Reporting: Extract insights
from data to empower tactical and
strategic decision making




Data Science at Benefits Data Trust: data-driven initiatives
across multiple states to connect low-income individuals to

critical benefit programs
Main Things:

e Mail Outreach: Process data needed New Main Things
to run outreach operations
e Outcomes Reporting: Summarize ° Strateglc_ e LG
and report impact of our work on the )il Tgstlng .
clients and communities we serve ° Machlne.Learnlng
e Automation
e Internal Reporting: Extract insights e Simulation

from data to empower tactical and
strategic decision making



Data Science at Benefits Data Trust: data-driven initiatives
across multiple states to connect low-income individuals to
critical benefit programs

New Programs

e Nudges: Text message and outbound New Main Things
call campaigns to encourage clients
to apply or finish applying for e Strategic Data Mining
benefits e A/BTesting

e Software as a Service: Sharing our : ,Iz\/latchrlnne‘z[.Liarnlng
proprietary software with partners HHormatio

e Simulation

e Social Determinants of Health:
Make sure patients are accessing
benefits as part of their healthcare



Challenges with the
Legacy System

Michael Ghen
Benefits Data Trust
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Challenges stem from the tools we are using but also from

the processes and culture we operate within

Ambiguity

e What outcomes are we concern with? How they are measured?
Centralization

e Data Science serves as the single point of contact between everyone and the answers to questions
Repetition

e Solution to a problem is recycled or slightly modified; small defects snowball
Myopic

e Data Science is formalized as a final step; conversations about the optimal solution are deferred
Primitive

e The tactics used, like creating multiple flat files to service requests, are primitive; do not scale well
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Framework for a
Modern Data Platform

e How do we support the —
organization's data needs?




Data Platforms are composed of technology, process, and people

e Definitions:

e Platform: A platform is a group of technologies, processes, and people that are used as
a base upon which other applications, processes or technologies are developed.

Data Platform: A group of technologies, processes, and people that

are used as the base upon which data-driven application, processes,
and technologies are developed upon.

e The real challenge was trying to establish a vision for what our
infrastructure should look like



Oil Refinery Analogy: Data, Information, Knowledge

Raw facts,

observations, Data that have Decisions
or perceptions been processed so
as to have context,
relevance, and

Justified
beliefs about
relationships

relevant to the

decision

purpose

nagement, Rajiv Sabherwal - Irma Becerra-Fernandez - Wiley - 2011



http://worldcat.org/oclc/780597532
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Understand theory and put it into practice

Information presented in
user-[riendly lashion and in
ways most appropriate for
the specific role, task, and
situation

New insights and
information 1o support
learning and real-time
decision making

Synthesized information
about the past and present
(structured and
unstructured, external and
internal)

Historical information and
explicit knowledgs
accumulated over time
(mainly struclured and
intarnal)

usiness intelligence: practices, technologies, and management, Rajiv Sabherwal - Irma Becerra-Fernandez - Wiley - 2011

Organizational Memory

Represents an organization's
accumulated history, including
data, information, and
knowledge
Focuses on the storage of
intellectual sources (data,
information, and explicit
knowledge) in such form that
they can later be accessed and
used
Capabilities

e Operational Databases

e DataLake

e Data Warehouse

e Knowledge Repositories


http://worldcat.org/oclc/780597532

Internal Databases, External Data from Partners




Understand theory and put it into practice

Information Integration
e eoramin @ Represents the ability to link past

oy lmaleid structured and unstructured

o content from a variety of sources

o iy D that comprise organizational

e e Y memory with the new, real-time,
content

Sinhaatzed Bikowration e Capabilities

prspend o il e Integrating

o AN External/Internal Structured

Data
s i s o Integrating
e External/Internal

intarnal)

Unstructured Data
e Environmental Scanning
Text/Web Mining

Business intelligence: practices, technologies, and management, Rajiv Sabherwal - Irma Becerra-Fernandez - Wiley - 2011
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All information flows into a central location
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All information flows into a central location

Data Lake

L

. E—— = —— — =

:

.

. o = —] | | ]

: address_details boskey documents letters not_call

: —_— o = [ f—xrr

:

. applicants call_details drops mail_responders not_mail

. p— p— p—

:

.

: applicant_source calling_list_info email_contacts mailing_details  outreach_response
: — — —

:

.

. be Id_details o h

.

CSmmmw LA B B N J m-EEEE-

LR LR LR L R R R R R R R A R R R R R LR R N

PETTE) S CEEY B CEPY B TP I SUT B CEERERE S CEEPEE B FEEPRY B SEPr
1]

L]

: =

i

L]

1]

i Comm. Aheeva IBM

4 Prism Notes

.

Data Center

‘“ssssssssssnsm

outreach

enroliments

ad hoc data

Partners

abejs eleQ



Understand theory and put it into practice

Information presented in
user-[riendly lashion and in
ways most appropriate for
the specific role, task, and
situation

New insights and
information te suppeort
learning and real-time
decision making

Synthesized information
about the past and present
(structured and
unstructured, external and
internal)

Historical information and
explicit knowledgs
accumulated over time
(mainly structured and
intarnal)

Business intelligence: practices, technologies, and management, Rajiv Sabherwal - Irma Becerra-Fernandez - Wiley - 2011

Insight Creation

Focuses on the utilization of “raw
materials” to produce valuable
new insights and enable effective
decisions making based on
continual rather than periodic
analysis.
Capabilities

e Data Mining

e Business Analytics

e Real-time Decision Support


http://worldcat.org/oclc/780597532
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Understand theory and put it into practice

Information presented in
user-[riendly lashion and in
ways most appropriate for
the specific role, task, and
situation

New insights and
information 1o support
learning and real-time
decision making

Synthesized information
about the past and present
(structured and
unstructured, external and
internal)

Historical information and
explicit knowledgs
accumulated over time
(mainly struclured and
intarnal)

Business intelligence: practices, technologies, and management, Rajiv Sabherwal - Irma Becerra-Fernandez - Wiley - 2011

Presentation

The point of contact between Bl
and the end user

Focuses on presenting the
appropriate information in a
user-friendly fashion based on
the user's role, the specific task,
and the user's inputs regarding
the nature of the presentation
Capabilities

Enterprise OLAP

Visual Analytics
Performance Dashboards
Scorecards

Enterprise Key Performance
Indicators


http://worldcat.org/oclc/780597532
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Technologies for Creating a
Modern Data Platform

== Business Intelligence Practicé




e Workflow Management with Airflow
TEChI‘IOlﬂgy e Data Warehousing with BigQuery

Operations e Visual Analytics with Looker




Data Platform

BDT Data Center ) Google Cloud Platform External Systems

VPN
Gateway @ AT

0 BDT Data Science Bucket

.
DB2
.\ ——

Server

DB3 DB4
ﬁ Airflow BigQuery
(ETL) (DW)

Looker



Apache Airflow manages workflows written in Python

L ¢v Airflow  DAGs  DataProfling~  Browse~  Admin~  Docs~  About~
e Why we choose it: . :
. () m] pa_lis_applied_file [ None | datascience @ 2018-04-23 16:59 @
o WO rkﬂ OWs are d eﬂ ne d as co d e' are G B ralis_enroliment [ None | datascience @ 2018-04-25 18:27 @
maintainable, versionable, testable G Y] papaceappicc fie Phove datascience (2) 2016-04-23 16:530
° U ses a pyt h on p rog ramm i ng mo d e | G Y rapace enroliment [ None | datascience @ 2018-04-25 16:57 @
H e, @ |[ToM  pa_sftp_poll datascience @ 2018-04-29 03:24 @
. OW We u S e I t . () m] partner_report_pdfs [90++1] datascience @ 2018-04-30 20:34 @
e ELT Jobs; Scheduled Reporting & ) prmcohtoba S () 2018.05.0622400
e Application Integrations (e.g. SFTP to © G remootots sascnee teezae®
i . . @ [MOM  prism_co_to_bq_incremental datascience 2018-04-23 15:00 @
R u by O n Ra I | S a p p | I catl O n S) (2 m] prism_ct_hd_to_bqg 90**6 datascience 2018-05-01 02:06 @
G BY) prismcttobq datascience 2018-05-06 14:47 @

Airflow is a platform to programmatically author, schedule and monitor workflows
Airflow is used to author workflows as directed acyclic graphs (DAGs) of tasks




Apache Airflow manages workflows written in Python

e Challenges:
e Deployment, management
e Testing workflows

[} Tra | N | ng ana |yStS transform hd_households ]—\

[ transform_hd persons create_reporting _| tab|e]

e Advantages:
[ J EVerythlng |S done Wlth Python transform hd mcomes]——j

[ ] Logglng, monItO r|n g [transform_hd_expenses
e Simple to make improvements to
the underlying codebase if needed

[ transform_hd_person_relationships

Airflow is a platform to programmatically author, schedule and monitor workflows
Airflow is used to author workflows as directed acyclic graphs (DAGs) of tasks




BigQuery allows us to access all our data with SOL

e Why we choose it:
e Fully managed, always available
e Queries are just fast
e Easyimport/export
e Dirt Cheap
e How we use it:
e Data Warehousing
e All data flows into BigQuery, all
reports based on BigQuery
e Extract, Load, Transform

Google BigQuery

COMPOSE QUERY New Query ?
Query History 1~ SELECT
. 2 ptrr.first_name,
Job History 3 ptrr.last_name,
4 ptrr.birth_date,
5 PARSE_DATE("$m/%d/%Y",persons.date_of_birth)
wipa 6 v FROM
sz applicants 7 pa_pace.raw_ptrr_clients_20180425 AS ptrr
8 v JOIN
zzz applicants_full 9 pa.persons
10 v ON
222 assignments 17 ptrr.first name = persons.first name
i 12 AND ptrr.last name = persons.last_name
2z assignments_full 13

zzz  benefit_applications

zz: benefit_applications_full

=2z benefit_applications_outreac... [Standard SQL Dialect xj

g2 call_details RUN QUERY . Save Query Save View Format Query

call_details_full

BigQuery is Google's serverless, highly scalable, low cost enterprise data
warehouse designed to make our data scientists productive




BigQuery allows us to access all our data with SOL

Create Table

e Challenges: Soriball () Do taus {5 ClsmDS

e Still requires data that is clean and Repestir | sdoaproiovsion 1

structured before import - [eromame | o secnen

e Does not support transactions T

e Requires strong SQL skills Scseyafon i Scotinee @ e
e Advantages: T ——— e

e Nodatabase administration | ;5. o0 C L o m meme

* Noservers oLl S

e Leverages SQL e o : . . : o ot

e Great documentation e o ' | ' ' —

e Strong Software Development Kits

BigQuery is Google's serverless, highly scalable, low cost enterprise data
warehouse designed to make our data scientists productive




Looker provides control over how we are reporting

o Why we choose it:

e Data model as code, version ,
. _ All Projects - Current Month
control, transparency with respect  millsalinll =
to data model/etl changes || ||II||II B
e Centralized data definitions PPty SibmissonsTodm. | CEoSiepogresi, | NotmolldResso..
e Usage tracking —_______

. H OW We u S e i t : P P, o Partner Dashboards
e Dashboards
. Application and Enr... CEO Site Progress U... CEO Site Progress A... CEO Site Progress E...
. I nte rn a | a n d exte r n a | re p o rtl ng Created by Michael Pearson v} Created by Michael Pearson Q Created by Michael Pearson (v} Created by Michael Pearson V)
e Embedded reporting

Looker is a business intelligence software and big data analytics platform that
helps you explore, analyze and share real-time business analytics easily.




Looker provides control over how we are reporting

Explore v

<&
° Explore 56 rows - 2.5s - 1mago Run &
e Challenges: ®
P S erver-s i d e / i n-memo ry % Reporting e » FILTERS(3)  Co Benefit Applications Completed Date is in the past 30 days Co Benefit Applications Created Da

Q close X

transformations, slow queries

» VISUALIZATION

. . v DATA RESULTS Calculations = Row Limit [ERJJ] ® Totals
. S ettl n g u p d rl | |_ d OW n » Close Outs Co Benefit Applications Co Benefit Applications Co Benefit Applications Co Benefit Applications
v Co Benefit Applications Created Date \/ Completed Date Submitted Date Closed Date
. 2018-05-04 2018-05-04
e Advantages: oo S ez
~ Closed Date 3 2018-05-03 2018-05-03 2018-05-04
e Easyto troubleshoot o | B
. . fontty co_enroliments ~
h Quarter
(eve ryt | ng IS SQ L) Time 122 ~ dimension: expedited {
H H 123 description: "Yes if the clients application was expedited in PRISM, no otherwise”
o Dimensions and measures are e 124 type: yesno '
ear 125 sql: ${TABLE}.expedited = 1;;

centralized, sharable e}

Count of Closed Applications 127

H H H i 128 ~ dimension: application_type {
[ ] We |Ike to COd e, We |Ike Ve rSIOn nneighied) .| 129 description: "How the client's application was processed by BDT"

130 type: string
control B1e| | case: {
132~ when: {
133 label: "Expedited - Complete"
134 sql: ${completely_submitted} = True and ${expedited} = True ;;
135 }

Looker is a business intelligence software and big data analytics platform that
helps you explore, analyze and share real-time business analytics easily.




Final Remarks

= Organizational Challenges
& Benefits




Things got worse before they got better

e Departments need to own some of the analysts' tasks

o Data Science needs to provide the tooling to support self-services

e Departments need data literacy and technical training

o Data Science needs to be the experts supporting this

e |T needs to provide the infrastructure to support analytics technologies

o Data Science needs to have the expertise to run these technologies

e Programs need to provide clarity about what they will report on

o Data Science needs to seek clarity before building reporting



Thank you!

Information presented in
user-Iriendly lashion and in
ways most appropriate for
the specific role, task, and
situation

New insights and
information 1o support
learning and real-time
decision making

Synthesized information
about the past and present
(structured and
unstructured, exlernal and
internal)

Historical information and
explicit knowledgs
accumulated over time
(mainly structured and
intarnal)

Organizational Memory

Business intelligence: practices, technologies, and management, Rajiv Sabherwal - Irma Becerra-Fernandez - Wiley - 2011

G0 8,0 8,0 8,0 C,0
Nl o N/ N/ N

e~ BNl e\l L~ BNl

Workforce Quality Programs  Extemal Relations Policy Data Platform

Data Markets

Data Lake

G mEEEEEEEEE, G SSEARSEEAR, eSS EESSEESE, e SSESRSEEER, eemsEEEsEEES
. . o

; ” .
: i :

: H :

1 .

: i : Ca®

: X . N,

: i i e
: it : fn

H - H Data Architects,

i o, . Engineers, & Analysts

address_detais

applicants call_detais

applicant_source  caling_list_info email_contacts maiing_detais  outreach_response

outreach

abejs ejeq

a
mam
$
%
2
o
$
H
g
H
8
@
s
2
mam'
&

ad hoc data

il

Comm. Aheeva 1BM
Prism Notes

Data Center Partners


http://worldcat.org/oclc/780597532

