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Session Scope S
nUS
Paper Abstract U

Application Development Methodologies and Process has been evolving over a period of time
with the changing need & demand from business community. Transformation of SDLC
Methodologies has started from Waterfall model in 1980’s to Agile in 1990’s and then to Lean
model and DevOps Implementation with Agile Principles. Each of the models has its own merits
& demerits and is judged based on agility that is needed for a kind of business. The session
would be dwelling these models that are prevalent and bring about a case study to demonstrate
the agqility of recent models for development of SAS® based application development using
different programming languages such as C# which needs to be deployed in a SAS® GRID
Environment. Case study would focus on how a most recent methodology say DevOps is
adopted to ever changing needs of users in building a SAS® based application and what kinds of
toolsets, processes to be in place while still adhering to Agile principles for continuous

integration, delivery & deployment of solutions
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Application Development Methodology & Process

How to apply for Clinical SAS Application

Development in a GRID Environment?

PRAHEALTHSCIENCES




SDLC
Insight @@

* A Software Development Life Cycle is essentially a series of
steps, or phases, that provide a model for the development and
lifecycle management of an application or piece of software.

* The intent of a SDLC process it to help produce a product that is
cost-efficient, effective, and of high quality.

* The SDLC methodology usually contains the following stages:
— Analysis (requirements and design),
— Construction,
— Testing,
— Release,
— and maintenance (response)
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Overview of SDLC Models
Traditional - Waterfall

* Requirement Doc.

Requirement | Prepare Use Cases

+ Software architecture
+ Map the stakeholders

* Construct the software
* Data storage & retrieval

¢ Install
* Test and Debug

* Check errors
* Optimize capabilities

Maintenance
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Waterfall is a linear - sequential development
approach, in which development is seen as flowing
sequentially through phases of requirements

analysis, design, implementation, testing
(validation), integration, and maintenance. The
sequential phases in waterfall model are

Requirement Gathering & Analysis, System Design,
Implementation, Integration & Testing, Deployment
of System, and Maintenance. Each of these phases
would start with an input from the earlier phase.

Waterfall model was tweaked by the users into
different forms to include iterative model into the

sequential process.




Overview of SDLC Models
Traditional — V-Model

Primary Responsibilty for Specification Primary Responsibilty for Testing
* UserRequitements T of e URS  pefomance
| Specification | Qualification |
B Fu?wtlonaf* Testing of the Functiona Ey;tu;lkoephnoe \
Specification | Functionsl Design Speciication Testing (OQ of System)
Customer Hardware Design \ Testing of the Functional Hamareroeptanooi Customer
s;:;. . SWCM'ON | ordwore Dsign Spaciicton T?tinguoofSyslem), &m'
Software Design ! ’ Software
Specification |  Integration Testing
Suppl  Software Module  Software Module Suppler
Specification Testing
Code Modules  Review and Test
| Modules
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V-Model is an extension of Waterfall model
and is also known as Verification and
Validation Model. Execution path is
sequential as in Waterfall model. Each phase
must be completed before the next phase
begins. Testing of the product is planned in
parallel with a corresponding phase of
development in V-model. Testing activities
like planning, test designing happens well
before coding. This saves a lot of time.
Hence, higher chance of success over the
waterfall model




Overview of SDLC Models
Traditional - Spiral

identify

=
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One of the most flexible SDLC methodologies, the
Spiral model takes a cue from the lterative model
and its repetition; the project passes through four
phases over and over in a “spiral” until completed,
allowing for multiple rounds of refinement. This
model allows for the building of a highly customized
product, and user feedback can be incorporated
from early on in the project. But the risk you run is
creating a never-ending spiral for a project that
goes on and on. Spiral Model takes care of risk
analysis as part of it primary phase and tries to
assist in avoiding risk items_especially mission-

critical projects.
Waterfall

N~

Prototyp V-Model
Traditional
SDLC

N

lterative




Overview of SDLC Models

Traditional - Iterative

Initial planning

Iterative Model enables the users to develop the system
with partial specification and then proceed with further
development once the next level of specifications is
refined and available. This process is then repeated,
producing a new version of software for each of the
cycle. The working version of the system is available
early in the process and makes it less expensive to
implement changes..
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ngrwew of SDLC Models ph/us;?
Traditional - Prototype

Prototype Model is an extension of Waterfall in
INITIAL downstream except in the early phase a
REQUIREMENTS g prototype is created and reviewed with the
LS sponsor prior to venturing into development
work. Prototype model is adopted where the

o new concept or solution is developed to

determine the actual need of the sponsor and

D DESIGN finalized software requirement specification is

evolved. Based on that, actual system is
developed using water fall model. At times, it is

also referred as Rapid Application Development.

REVIEW &
PROTOTYPING
UPDATION ‘ ; ’
............ : Waterfall
} CUSTOMER
EVALUTION
Prototype V-Model
e o . Trad Itl c al

MAINTAIN 4 TEST 4 DEVELOPMENT \ ,
Iterative Spiral
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Overview of Agile Software Development
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Overview of Agile Software Development )
nuse
Agile Manifesto LF-)—/

Wl

Accor}lmodate Changes Frequent delivery of working Collaboration between business
softw‘are stakeholder and developers

: . . Worki ft the Agile processes to support a

Support, trust, and motivate Enable face-to-face interactions or I:r]]%asgugagf progregs consistent development pace

—

(@2

Attention to technical detail and Simplicity Self-organizing teams Regu4ér reflections on how to

design enhances agility become more effective
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PRA Agile Project Cycle (Phuse

Feedback / Issues

Estimation &
Prioritization

R —

Writing

Sprint ‘ :
Retrospective " ‘

Meeting

Potentially —— " Planning
Shippable Increment EEl Meeting
/ Working Software : - |
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CASE STUDY - |

Clinical SAS Application Development in SAS

GRID Environment
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Case Study - |
Clinical SAS Application Development in SAS GRID Environment

(ohose?

Clinical SAS® based Application Development is
designed to handle the following business

capabilities:
(Extraction of Clinical Trial Data from different sources

Data Standardization and generation of Submission
Data Standards as per CDISC Guidelines

Creation of Analysis datasets as per Analysis Data
Model

JAnalysis & Reporting (Creation of Tables, Listing,
Figures)
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Development Methodology

Driving Factors

(ohose?

* Usabillity
* Business expectations on the availability

* Continuous process improvement for our

Internal business Models Adopted
UXDD

Agile based Scrum

' DevOps
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Ideation

Agile Scrum - LeanUX - DevOps
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@ SDLC Documentation

Manual &
Automated O
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DevOps In

Tools

Requirements

frastructure

Development (Cl)

Validation (Cl & CD)

Production (CD)

Language
SAS® SAS 9.4 SAS 9.4 SAS 9.4
SAS Enterprise Guide 6.1 or later SAS Enterprise Guide 6.1 or later SAS Enterprise Guide 6.1 or later
SAS Integration Technologies SAS Integration Technologies SAS Integration Technologies
C# .NET Framework 4.6.1 .NET Framework 4.6.1 .NET Framework 4.6.1
MS Visual Studio 2015
C#6.0
MS Team Foundation Server 2015 MS Test Manager 2015 Jenkins V1.642.1
MS Test Manager 2015 Jenkins V1.642.1 Microsoft Office Tools 2013
Tools

Oracle 11g

Oracle 11g

Oracle 11g

Jenkins V1.642.1

SAP Crystal Report for VS2015

SAP Crystal Report for VS2015

SAP Crystal Report for VS2015

SAS ASSIST 9.4

Internet Information Services (1IS) Manager

Beyond Compare 3.3.12

Microsoft Office Tools 2013

Microsoft Office Tools 2013

Internet Information Services (1IS) Manager

Internet Information Services (1IS) Manager

Automation
Testing

Unified Functional Testing 12.0.1

Unified Functional Testing 12.0.1

Jenkins V1.642.1

Jenkins V1.642.1
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Deployment Environment

SAS GRID

(ohose?

Client Tier

Web Tier

SAS Metadata Tier

SAS GRID Tier

SAS GRID Manager

Data Tier

Remote Clients/Desktop

) | =

Metadata

SAS’

Enterprise Guide

SAS EG Add-Ins

Apps

SAS Apps (NET)

User authentication
Job Management

Scheduled Jobs
Application Services

GRID RTM

Server

Lol loLat)

A
A
1 4

Application GRID Control
Control Server ~ Server

-

L X

[ cmomesed
Gsas

Oracle

SQL Server
DatalLabs
Oracle Clinical

Shared Files
™ ) i
= =

s

SAS Work

SAS Data

SAS Binaries
Network folders/files

8A2 Emterprise Guide Is 8 powerful Microso® Windows client application that
provides a guided mechanism to expiolt the power of S3A2 and pubilsh
dynamic results thwoughcut the arganization
8AS Apps Is a clent
- based on the oy needs

10 scive the business

View detalls of hosts, Jobs,
queues, and user activiies
Instant alerts on job performance
and GRID

£et up high avalabiiRy for any
GRID services

Managed, shared environment.

High avalabiity.

GRID-enabied EAB

Real-time monitcring and administration.
Flexibie Infrastructure

EDC's and netaorks used In the
omanization 10 retrieve’store the
cinical data

The Work ibrary stores tempcrary
SAE flles that you cresie, as wel
&s Sies created Internally by EAE
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CASE STUDY - I

Custom Task Development & Deployment in SAS
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Case Study - Il )
pohus
Custom Task Development & Deployment in SAS

Develop Custom Task Using Microsoft .NET for SAS
EG such as,
dCreate a Ul as a front end for a SAS procedure

1Create a interface to SAS macro
Model Adopted

Agile based Development &
Deployment
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Benefits
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Benefits C@T}

Faster time to
Market

Collaborative and
Interdisciplinary

|| Better Products
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