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Abstract- Application Lifecycle Management (ALM) is a Data intensive activity involving wide gamut of Meta data across 
the Application’s Life Cycle. The velocity, variety and volume of data being generated across the Application’s Life Cycle 
make this domain an ideal candidate for Big Data problem and are no exception from Analytics to play around these data. 
Though impact of Analytics on ALM could be greatly realized, not many of the organizations have stepped forward to adopt 
the analytical mechanism effectively due to technical challenges and hence the field of analytics has still remained at the naïve 
stage. The paper is a base to overcome technical challenges   by filling the gap is the existing model and proposes 
USER-CENTRIC Analytical model for Data Collection and Derivation by reengineering the existing model of ALM activity 
using IBM Jazz Foundation Architecture. 
  

 
I. INTRODUCTION 
 
As the phrase “IT transforms the way world is being 
Operated” holds good, the converse also holds well if 
not in the same capacity ie “World transforms the way 
IT is being Delivered”. The ever evolving world, the 
dreadful economy, consumer’s sentiments has 
continuously applied thrust on Software Engineer to 
deliver quality software at cost effective price which 
opened doors to rethink the process on engineering the 
Software. The main setback found in Classical 
software engineering model was the requirement 
freeze which was ruled out in evolved models such as 
Iterative and Agile Software Engineering through 
customer feedbacks and improvement of agility.    

 
The second generation the software engineering 
introduced numerous new metrics and models, to 
measure various aspects such complexity, 
maintainability, readability, failure propensity of 
software and development process health throughout 
the software lifecycle. Having thesemodels and 
metrics in place executing a software engineering yet 
finds to difficult and a challenge. Yet failures in terms 
of functional and schedule is not unusual for major 
software project and reports estimated cost of such 
failures accounted billion dollars each year in United 
States[1]. While future proofing the software realized 
better results in terms of quality and cost through 
adoption of best design principles and patterns, 
analytics on software engineering is another potential 
candidate that could make impart great values in 
realizing quality software.  

 
The retrospective analysis is introduced in second 
generation process model with a focus on learning 
from feedback from people involved in the software 
engineering. Researchers are curious on introducing 
Analytics on empirical software engineering data as 
decision support systems for next generation 
retrospective analysis. Machine Learning [2], 
Classification [3], Predictive model [4] can be used to 
identify various aspects of software such as defect 

propensity, the stability of the component in code 
repository and helps software professionals in making 
informed decision on corrective measures.  

 
Research in the field of Analytics and Software 
Engineering has advanced greatly but binding them 
together to drive insight for Software Engineering is a 
major challenge. Firstly the process of Analytics 
involves well defined (p number of stages) such as 
Data Staging [5] through Reporting [6] to derive 
insight for making informed decisions, while software 
engineering comprises well defined phases (m definite 
phases from requirement collection through 
deployment) and second generation software 
engineering are executed in n iterations and hence the 
complexity o SDLC increases to mXn.  Secondly the 
current state of art software engineering tools executes 
software delivery in discrete phases (Analysis, Design, 
Development, Testing, Deployment) and data artifacts 
generated over this phases are (use cases, class design, 
source code, test cases and plans, build files) which are 
conceptually cohesive within the phasebut disparate 
across the phases and arises gap in realizing software 
engineering as single entity and enablement of 
analytics on them efficiently. This paper proposes 
conceptual centric ALM data repositories to overcome 
break in relational mapping between artifacts across 
software engineering phases and deriving user centric 
candidate datasets for reasoning on quality aspects of 
software and conclude with scope for research in this 
field of Analytics on Software Engineering.  
 
II. APPLICATION LIFECYCLE 

MANAGEMENT 
 
The SDLC[7] comprises  of 5 disparate but cohesive 
phases executed as a single process from requirement 
analysis till deployment. While few organizations uses 
traditional excel sheets for track the SDLC activity, 
many have adopted process enabled automation tools 
of specific phases of SDLC, such as Bugzilla[8], HP 
ALM [9]and IBM Rational Doors[10] which are 
designed and developed around the artifacts generated 
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in that specific phase. The disadvantage of such 
applications is that they confined to specific phase of 
SDLC and artifacts from two different application 
from two different phases is hard to map technically 
which is very crucial for realizing the Project health 
status from bigger picture. The confinement of the tool 
and concept on which it is designed does not enable 
efficient communication with cross phase application 
which is found as major setback for collaboration and 
tractability.  
 
DATA Collection Mechanism with ALM 
Application: 
ALM is introduced to Software engineering to 
outbreak the limitations ofexisting conventional 
SDLC applications encompasses governance, 
development and operations into considerations. At 
the core of ALM approach is the OSLC [11], a 
specification that enable integration of SDLC 
applications on a single context that makes it possible 
to relate artifacts from two different applications from 
different phases to relate conceptually and link  
technically which is very essential for Collaboration 
and tractability of  the artifacts across SDLC phases. 
Design of ALM applications are process centric and 
uses centralized data repositories with are essential for 
better collaboration of artifacts.   

 
OSLC is a specification initiated by IBM in 2008 to 
enable integrating of the tools and to achieve enhanced 
collaboration between artifacts across SDLC which 
was later made an open community for people to 
contribute further. Organization such as IBM, 
Microsoft, HP are the major players in ALM products, 
yet there still remains open challenges in the field of 
ALM for software engineering. The latest is OSLC 2.0 
specification currently adopted for design of ALM 
products.  
 
III. DATA ANALYTICS FOR SDLC 
 
Data analytics is a science of examining raw data sets 
with the purpose of drawing insights for informed 
decision making. SDLC is a data rich activity and 
analytics finds no exception for SDLC and research in 
this field have proposed couple of models such as 
Predictive model to predict the defect propensity by 
analyzing the code repository and source code 
component history, Classification model in 
classification of source code into particular standard 
based on analysis on code quality attributes or 
Statistical model for making decision on application 
releases adds immense value in enhance quality and 
productivity of Software Systems.  
Currently the research has be successful in applying 
analytics for specific phases of SDLC such as source 
code repository of development, bug repository of 
testing, design specifications of design phase to draw 
insights for decision making. Though benefit are 
realized, that aren’t complete because SDLC is a 

process oriented activity spanning across different 
phases in multiple iterations and hence analytics has to 
started at the higher project level and later drilled 
down to specific phase to inspect the fine grained 
details during root cause analysis. This needs the state 
of art mechanism of data collection that seamlessly 
integrates data across different phases such as OSLC 
based applications like IBM Jazz [12] based ALM 
applications to enable process oriented advanced 
Software Engineering.  
 
IV. USER CENTRIC DATA COLLECTION: 

 
The health of a software systems being developed is 
not just a measure of its quality attributes but also the 
ALM data. The project health indicates Green only 
when all requirements base lined were implemented, 
tested and every artifacts generated across all phases 
of SDLC against the application are well examined 
and attested by the auditor. During the intermediate 
course of SDLC, analytics can help predict potential 
risks, impediments in the project execution and direct 
us to the area of concern by drilled down to specific 
artifact or component and mitigate the potential risks. 
 
Hence reverse engineering for analytics finds more 
affective since the goal for analytics could make better 
choice for candidate data set in ALM repositories. The 
USER CENTRIC Analytical Model is proposed with 
an attempt to reengineer the existing mechanism of 
analytics carried out on SDLC. The following passage 
describes the business models of USER CENTRIC 
Analytics Model by giving detailed reengineering of 
each phase in Analytics.  

 
Phase I: Identify the USECASE of interest:  SDLC is a 
data rich activity and choice of aspect of software for 
analysis becomes a crucial factor which defines the 
candidate data set.  Ex Analysis for Product release 
decisions, forms Bug repositories an ideal candidate 
dataset.   
 
Phase II: Process Enabled Data Collection 
Mechanism: When candidate data sets are identified, 
process enabled tool can be adopted to streamline with 
SDLC processes and customized data attributes can be 
defined for collection candidate datasets.  
 
The IBM Jazz are the best choice with process 
enablement capability with candidate data collection 
mechanism. Since IBM Jazz ALM products are OSLC 
based data collected can be conceptually related across 
different phases of SDLC which is very crucial for any 
analytical mechanism.  
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Fig 1: Conceptual relationship of artifacts in SDLC. 

 
Fig 1 Is the Domain model of ALM artifacts link using 
OSLC application. Hence artifacts can be linked 
across different phases of SDLC.   
 
Phase III: ETL for Candidate Dataset: The ALM tools 
should expose well set of interfaces for extraction of 
candidate data set. The candidate data are then 
transformed to suit the model appropriate for data 
warehouse schema such as star schema [13]. The data 
warehouse now becomes the data source for the 
Business Intelligence and Reporting tools that 
forecasts the data based on predefined business rules 
that suits the business goal defined in Phase I.  
 

 
Fig 2: System Architecture of USER CENTRIC Analysis 

Model. 
 
Fig 2 Is the System Architecture of USER CENTRIC 
Analytics Model. CCM is Change and Configuration, 
QM is Quality and RM is Requirement Management 
applications and ALM data are extracted into OLAP 
data warehouse and forecasted using reporting tools 
such as BIRT [14]. 
 
Phase IV: Realization in terms of Business Value:  The 
analytical report generated in Phase III shows current 
status of the projects, which can be used to derive 
insights in tackling problems through root cause 
analysis and has profound impact on Project 
Management Decision.  

Sample business use case of Analytics on ALM data:  
 

 
Fig 3: Scope for Analytics on ALM 

 
Thefig 3 shows the Analytical usage matrix, with row 
‘information’ shows projects status, whereas row 
‘Insight’ derives knowledge that is used for decision 
making.    
 
Monitor the Project Health: Information derived from 
Release and Gantt charts are used in making product 
releases decisions where as insight helps scrum 
masters to tackle root cause deviation from the normal 
referring to both upstream and downstream of SDLC.  
 
CONCLUSION 

 
Software Engineering being a data rich activity and 
involves various metrics and models at different layers 
to measure various aspects of software. The existing 
state of art mechanism for Analytics on ALM data are 
not used to the fullest due to the gap in identifying the 
candidate dataset and insight needed for decision 
making. Future of Analytics on Software Engineering 
holds promising and research work in this area could 
either fall under one of the following categories. 

 
1: Centralized ALM Data Repository: Architecture 
and Design of centralized ALM data repository to 
enhance data accessibility across SDLC phases.  
 
2: Standards for ALM Data Model: Analytics is based 
on Reasoning and needs correlating the artifacts to 
realize the trends and patterns. This would raise a need 
for standard domain model that is common across 
ALM phases that enable seamless integration of ALM 
data across phases in SDLC such as OSLC.  
 
3: Process Oriented Data Collection: Focus of ALM 
application design must shift towards process centric 
rather data centric for specific phase of SDLC. The 
SDLC process demands flexible ALM application that 
can adopt to the dynamics of SDLC.  
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4: Right Candidate Dataset: SDLC activity is dynamic 
and exception is different for software systems. The 
decision of making the right candidate datasets 
becomes a great challenge since aspects of software 
are many. Reasoning mechanism such as Conceptual 
Graphs could help yield better choice of dataset for 
Analysis based on USER- CENTRIC business goals 
and helps in identifying missing data. Hence Analytics 
on software engineering poses great challenges for 
Data Scientist in discovering new models and 
techniques that holds promising for realizing better 
productivity in Software Engineering. 
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