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SWPERSEDE
What is SUPERSEDE?

An HORIZON 2020 project
* Call: H2020-ICT-2014-1 (Tools and methods for Software Development)

* Title: SUpporting evolution and adaptation of PERsonalized Software by
Exploiting contextual Data and End-user feedback

* Started on: May 1, 2015 (Duration: 36 months) € Just starting Y3

* Type of Action: RIA
—  to establish new knowledge and/or to explore the feasibility of a new or improved
technology, product, process, service or solution
— basic and applied research, technology development and integration, testing and
validation on a small-scale prototype in a laboratory or simulated environment

* Consortium: 8 Partners (4 Academic/Research; 4 Industrial)
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SWPERSEDE
Motivations
Example scenario: SEnerCon ESA service

Which are the There is
features that will s something wrong

make our users - with the
happy? Which ones
will attract more
users?

= calculation of

v
\ April
consumption ...
3 projects under \
deadline ... tens of k

new requirements to user

) —_— implement, what How can get this

8 shall | consider first? issue solved .... I'll

: ®'§9 = have to phone /
K \ email later ...

When will I do it?
manager Hope to not forget

®

developer



SUPERSEDE Vision: (@@

=/
A
» Software engineer / providers » End-user
* support them to take better * enabling them to express
decisions in evolving software feedback easily
application and services and to  making users and developers
enact them closer
e support them to integrate and e providing better software
extend their services with applications
mechanisms for a more situated — context-awareness,

dynamic adaptation personalization (improve QoE)




SWPERSEDE

Objective:
Support avfeedback-driven engineering process

*  Obj-A: methods and tools to collect end-users’
feedback and runtime data which will be efficient,
scalable and adaptable

Q *  Obj-B: methods and tools to perform an
QO Software Services integrated analysis of the collected data in order
and Application to establish a sound basis for evolution and
W ' Platforms adaptation decision-making
—t0— *  Obj-C: methods and tools to support decision-

Context and
end-user

making in the evolution and runtime adaptation
. of services and applications based on user’s
Evolving
: d feedback and contextual data
Collecting afl . -
Data adapting *  Obj-D: methods and tools to enact the decisions

made and means to assess the impact of these
decisions both in terms of QoE and organization
productivity

*  Obj-E: validate data and feedback-driven software
evolution and adaptation for the improvement of
software qualities along different industrial use
cases

Decision-making



Approach:

Knowledge areas / challenges

o Software Services
and Application
Platforms

p=—_==N

Context and
end-user

CH5
CH2
CH1
Decision-making
CH3 CH4

Evolving
and
adapting

SWPERSEDE

CH1 - Feedback Gathering: Multimodal feedback
communication channels

CH2 - Run-time monitoring: Comprehensive
monitoring solution

CH3 - Big data analysis: Integration of
heterogeneous sources

CH4 - User-Feedback Analysis: Combining
sentiment analysis and conversation analysis
approaches

CH5 - Software Quality: Framework that
integrates QoE and QoS

CH6 - Decision-making support: Automated and
mix-initiative decision-making techniques

CH7 - Run-time Adaptation & Personalisation:
Scalable solutions — customizable to specific
domain settings



Approach:

3 Use Cases will ensure
* the elicitation of relevant domain knowledge

SIEMENS

SMART CITY INFORMATION
PLATFORM

&

*Smart City Information API provision
and consumption

* Ecosystem for Smart City
Information exchange

ESA service
Energy Savings Account

* User can check their house energy
consumption

* Calculate costs and savings for
energy efficient actions

SWPERSEDE

Worldwide IT Partner %@

SMART PLAYER
Sport Media Application in
Real Time

* WePBscasting Media platform for large
sport events

* Allows people to watch sport videos
on demand

* Give stats with: live results and sport
info

* Application in Real Time




Approach: SWPERSEDE

* aprogressive validation of the methods and tools produced to ultimately
provide evidence of potential for productivity gains

MO M12 M24 M36
First Second Final
validation validation validation
M12 validation: TRL=3 TRL=5 TRL=6

« Scope: individual components (product parts)

*  TRL3: Experimental proof-of concepts validated on realistic scenarios
M24 validation

« Scope: first toolset integrating the methods developed in the project

«  TRL5: Technology validated in relevant environment (scenarios for software evolution
and dynamic adaptation)

M36 validation
« Scope: toolset integrating all the methods developed in the project
*  TRLG6: Technology demonstrated in relevant environment



SYPERSEDE
Outline

v" Project Overview

Motivations
Project Objective
Use Cases

* SUPERSEDE at Y2

Main achievements

* The way ahead
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SUPERSEDE at Y2 SWPERSEDE
Main achievements

o Software Services
and Application
Platforms

p——_ ==

Context and
end-user

Evolving
and
adapting

\
Collecting
Data

1



Feedback Gathering & Monitoring

WP1 General Architecture

Ontology

Registrationand
conceptualization of monitors

Sends list of monitors, capabilities
(config, operational, etc.), actions, etc.  Retrieve

] . collected
iw LERHUUERSEIEE - Monitoring and feedback % data Repository
SysAdmin/WP2 compone ®

gathering orchestrator

Develofer/SysAdmin

--------- T|"f'"'r'1" Output
@ o Tomilie : collected
] o - o onitor 1 onitor 2 ! data
L LHic IS paulic s L i
L 1 t R [
[ ] | i
Data
i Data Data [ )
collection .
I v collection y collection
—' Osyw
— / ’ evm@
=~/ : SRt S
twitter L &
Form Social Networks Applications /services
""" Group of monitorsand — Composition
b feedback gatheringtools Component Channel
- — Message/ dataflow

SWPERSEDE

Unified architecture
realized

- explicit and implicit feedback
Provision of multimodal
feedback gathering
mechanisms

First heterogeneous and
distributed monitors are
implemented and running

12



SUPERSEDE at Y2

Main achievements

¢

@r

Context and
end-user

Collecting
Data

Analysis

Software Services
and Application
Platforms

p——_ ==

Evolving
and
adapting

Decision-making

SWPERSEDE
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SWPERSEDE
Integrated analysis of data

 Big Data architecture running on UPC cloud ()

* A UC-agnostic integration-oriented ontology to model
ingested data streams

* Combined speech-act based analysis and sentiment
analysis for deriving requirements out of user
feedback(

* Analysis of tweets )

REFERENCES

* (1) Abello et al. IST (under revision) A Software Reference Architecture for Semantic-Aware Big Data Systems

* (2) Moralez-Ramirez, Kifetew, Perini, CAISE 17 Analysis of Online Discussions in Support of Requirements Discovery
* (3) Guzman, Alkadhi, Seyff. A Needle in a Haystack: What Do Twitter Users Say about Software? RE16

14



Big Data architecture
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SHWPERSEDE

Batch View
Manager

Batch View
Batch View

Query Engine

Real-Time View
Manager

Real-Time
View
Real-Time
View

1
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! —C Interface

— Data Transfer
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Q Data Storage

Provide-Require
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SWPERSEDE
Speech-act & sentiment analysis

Discussion 76801 Topic ]
Bullets & Numbering toolbar does not remain docked ° TeCh Nn Iq ues.:
Product: Writer — i - i
partcoant 15506 p6: ENHANCEMENT é\g;:; Iff?(?:ttl):;:k NLP techniques for pre p.rocessmg
— - speech acts and the sentiment as parameters
grpstarson Terms  Assertive NEG_opinion ini i i i
¢! EG_op for training three machine learning algorithms
i i II have an issue with the Ul I H
behaviour of ineWrer applaton.| (Random F_orest, J48 and SMO) classify
Requirement comments into Enhancement, Feature and
| wish to dock the|Bullets & Numbering toolbar fo the|togmenu|on 3 D efe Ct
*permanent" basis| | have docked theftoolbar successfully, bufS— Assertiv
when | move my|cursor o albulleted list,
disappears from the|screen.. POS_opinion
* Results:

- Found association between types of speech acts (e.g. Informative, Responsive, Requestive,
etc.) and type of issues (e.g. Enhancement, Defect)

- Distribution of speech acts for the first ten comments for Defect and Enhancement, and
identified common patterns

REFERENCES
16 * Moralez-Ramirez, Kifetew, Perini, CAISE 17 Analysis of Online Discussions in Support of Requirements Discovery



SUPERSEDE at Y2 SWPERSEDE
Main achievements

O Software Services
and Application
Platforms

——_ ==

Context and
end-user

Evolving
and

Collecting adapting

Data
Analysis N Decision-making
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SWPERSEDE
Decision Making

1) for software evolution

Distributed decision making teams
[}

>3

4 . . . R
Decision making process orchestration

Decide the set of I -
Requirements KL% \ &7
on conflicts
\\\ = -
\ _ - ” -

7
Decide Priority Priori.tised
of requirements y Requirements

Contéxt monitoring



' X
The techniques SWPERSEDE

* Automated reasoning. Currently included:

*  Analytic Hierarchy Process (AHP) method that was selected because its pairwise
comparison mechanism allows us to perform a fine-grained analysis of the motivations
that lead to a resulting ranking, thus exploiting at best the different skills and expertise of
the decision makers

*  Genetic Algorithms (GA) because it allows to overcome some of the limitations of AHP,
at the cost of a reduced granularity of the ranking

* Gamification
* To foster user engagement, game elements are included, such as:

—  Progress, that is user completion rate is reported to each user

—  Time Pressure, that is the process has a fixed duration, and actions done after the process
expiration are discarder;

-~ Pointsification, that is a point attribution mechanism has been designed, with the purpose of
providing an incentive to (i) perform the voting task quickly, and (ii) perform an accurate

REFERENCES
P. Busetta, F. Kifetew, D. Munante, A. Perini, A. Siena, and A. Susi. Toolsupported Collaborative Requirements
Prioritisation. In Proceedings of the IEEE Int. Conference COMPSAC, Torino, Italy, July 4-7, 2017

The tool is accessible at: https://github.com/supersede-project/dm_game



Decision making SWPERSEDE

2) for dynamic adaptation in the (MAPE-K process)

Knowledge
Feature Current Quality Resource
model Configuration attributes | |constraints
(grammar)
M — — 1 ([(— " (— N —t
| Monitor —|—L Analyse —|—|-> Plan —|—|-> Execute |
| | | | | | | |
| R | | | | Automated | | |
ontext Monitoring: daptati ig f Adapt
| - Environment Q ji;losz:ti:}?e_ Yes—I—p rz::g?;%oﬁr | | run-tifne |
- User Interaction decision
| |- Qos | | | | | | |
Q
| | | | | new |
Ju L _colfig_u'ration J

Software application (managed elements)




An example SWPERSEDE

FeedbackConfiguration

[ )
=
|

order: Integer
title: String

order: Integer
title: String
maxLenght: Integer
hint: String

label: String

Optimal Configurations

0.7

Current
configuration DM optimizer

0.6
I

Value (Availability)

0.5
®

0.4
I

T T T
0.10 0.15 0.20 0.25

Monitoring
Data

Cost (Memory consumption)

Multi-objective algorithms

Alert response_time > 30 seconds

Action find a set of new configurations C = {ci, ¢y, ..., ¢, } such that to 0pt| m |Se th e
1. for ¢; € C response_time (¢;) < 30 seconds
2. C represents optimal thread-off between memory consumption and avail- con ﬁ g ur atl ons Wlt h res p ect
ability

to the current parameters
value and constraints




SUPERSEDE at Y2 SWPERSEDE
Main achievements

Software Services
and Application
Platforms

=

Context and
end-user

Evolving

Collecting ad:r;ctiing

22



Release Planning

The Replan tool

Front End

«Web Application»
Replan Dashboard

2]

Back End

«Web Service»
Replan Controller

2]

=

Database

SHWPERSEDE

Dashboard:

Provides a usable human interface

Controller:

Collects all the necessary information to generate
a release plan: features, and resources and sends
it to the Replan Optimizer

The release plan that this latter returns is then
stored and sent back to the Replan Dashboard

Replan Optimizer:

«WebSenicer 3] Genetic Algorithms: jMetal4, a framework with an
Replan Optimizer extensive portfolio of available multi-objective
optimization algorithms: NSGA-II, MOCell, PESA-II,
SPEA-II
REFERENCES

* David Ameller, Carles Farré, Xavier Franch, Antonino Cassarino, Danilo Valerio, Valentin
Elvassore, Replan: a Release Planning Tool, SANER 2017
¢ David Ameller, Carles Farré, Xavier Franch, Antonino Cassarino, Danilo Valerio, Towards

23

Continuous Software Release Planning, SANER 2017



SUPERSEDE at Y2 SWPERSEDE
Chain of methods & tools have been

validated
* User-feedback (tweets) +
Decision-Making+ Release
planning has been validated in
o Software Services ATOS UCS
and Application .
' Platorms |« Events from monitored data
= =—N . .
Context and were simulated to validate
Evolving dynamic adaptation in ATOS

Collecting

Data e UC (both decision-making and

24



SUPERSEDE SWPERSEDE

Dissemination

Tutorial
» Release Planning (ICSE’16), Xavier Franch and

Workshop:
 PRIORE17@REFSQ
« RE17 CrowdRE17

Int Journal Papers:
« JOA15
* |EEE software 17
* REJ, IST submissions

Int. Conferences papers
- PROFES16
- RE16
« SANER17
« CAIiSE17
« COMPSAC17

Int. Workshop papers
« PRIORE17
» iStar17

Industrial Workshop in Berlin on September 2017



SWPERSEDE

What’s next?

* Project perspective:

- M30 (October 17) final release of the
tool suite to be validated in realistic
setting

- M36 (April 18) final results for all the
components

- Validation of the tool-suite in realistic
settings
« Struggling to attract external
evaluators, please contact me if
you are interested to use
SUPERSEDE components

* Integrating components into issue
tracking systems

«  Research advancement in data-
driven RE

- Further research results in addressing
CH1---CH7

26



SHWPERSEDE

Questions?

Credits: some of the slides have been adapted from presentations of
Norbert Seyff (FHNW, UZH), Alberto Abello (UPC), Angelo Susi (FBK),
David Ameller (UPC))

Figures Credits: Characters desianed bv MDF16
Milestones and road pictures: @gieative -

HORIZON 2020




SWPERSEDE
SUPERSEDE at Y2

Tool suite architecture

Use Case Ul SUPERSEDE Front-end

Use Case

plat‘orm

Use Case
components

Collection Analysis

SUPERSEDE Components




Speech-act categories

SWPERSEDE

Category Subcategory Analysis Definition (excerpt)’
category
Informatives Not used
Assertives Assertives: speech act that is con-
Confirmatives Assertives sidered as having a strong be-
Constantives Concessives lief and intention by a sender
Suggestives who maintains his/her belief about
Suppositives Responsives something, e.g., “I know the choco-
Responsives late is good for your health...”.
Requestives Suppositive: speech act conveying
Directives Questions Requestives that is worth considering the conse-
Requirements quences of something regardless of
Thank Not used whether it is true, e.g. “I suppose
Accept Accept the configuration file ...” Reques-
Expressives Reject Reject tive: speech act expressing sender’s
Negative opinion Negative intention that the receiver take the
opinion expressed desire as reason to act,
Positive opinion Positive opinion || e.g., “I kindly ask you to provide
URL link me ...”
Attach (non-linguistic) | Code line Attach
Log file

29



The objective (for SE)

« Support decision-makers in using explicit') and implicit2)
feedback from the users to evolve the system

— (M Get feedback from your stakeholders continuously

— @ Monitor their context and the operational context of the system
they are using

— Analyse the combined data to identify new stakeholders’
requirements or requests for system adaptation/reconfiguration



SYPERSEDE
The SIEMENS use case

_________________________________________________________

API Gateway Privacy Manager

SMART CITY INFORMATION
API PLATFORM . City Info'A

Mana ement

Uldty

PublishSubscrige | th

Discovery y P! atfor
Data

d
r

Smart City Information API provision Wlth SUPERSEDE

and consumption
P . : Collect and analyse developer and publisher
Ecosystem for Smart City Information feedback

exchange - " Iatf Ut
Advanced Smart City Apps and uppor' e P a'\ orm evold on'
* Improving maintenance planning

Services for energy providers, grid , ) , _
.\ * Performing SLA-driven service adaptation
operators and citizens

Runtime monitoring of platform
APl access patterns and KPls

31
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SYPERSEDE
The SEnerCon use case

Interactive Energy
Savings Account

* SENERCON (software developer,
management) Home Energy Efficiency
- Energy evaluation application
(https://www.energiesparkonto.de)

With SUPERSEDE needs

- Set up an effective communication * Help developers to find problems in the
channel between end-users and software faster and give them the

developers to improve the software possibility to decide which are the most
development based on the end-users important features/bugs to work on

32



SWPERSEDE

The ATOS use case

SMART PLAYER
Sport Media Application in Real Time

With SUPERSEDE
*  Webscasting Media platform for *  Win-win for end-users and content
large sport events providers
* Sports Event Live * Dynamic configuration on the production
* Allows people to watch sport videos side
on demand * Collect and analyse user feedback in real-
* Application in Real Time time

* Give stats with: live results and sport ATOS’ business services composition tool
info * Improve end-user quality of Experience
Multi-audio in different languages

33
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Meta data & ontology (1)

Metadata

SWPERSEDE

_____ I T

1
] Definitional |

Characteristics

Schema

il

Data

1
1 Navigational

Activity

-

—> Domain
—— Knowledge
—p»| Vocabulary
Expert
> Rules

34

oy 1 1 : .
_|l characteristics ] | _: A ! Lineage | Ratings By Assessment |
S EE—
General .
g Characteristics > S L7 > Workflow > Artifact LSS } Speed ]
-—
— lnfi.ta'lz:ws;[gf;tic —»  Query log 2 Operator —> Process Statistics } Accuracy J
4 \
Geometrical, . Data
—» Topological —» Session > preprocessing —» Agent
-—
| Landmarking —» Data mining
Category Artifact
—p External :_ _____ : @ User related
User and
+ Internal system related




SKPERSEDE
Meta data & ontology (2)

@ g -
e /',
Creation type
Date
tweetBy

favourites_count

A
hasAttribute .
hasAttribute type

mapsTo hasAttribute
|

created_at -==l
hasAttribute

location

hasAttribute hasMedia

hasAttribute

hasAttribute

hasSource

/

https://api.twitter.com/
1.1/search/tweets.json

hasAttribute

v

hasAttribute

Ir--> Language
1
mapsTo

hasAttribute

Legend

hasFormat

hasAttribute rule

-
{ type
hasAttribute !

hasAttribute metadata.

[NySeaTeIe iso_language_cod

\
©

*

. . W text piatebeieieihe et mapsTo========== .
media.media_url Physical
Schema
——————————————————————————————————————————— mapsTor
gy g g gy g g gy g g gy Gy My g g gy g g VM Mg Ryigpt Qg gy g g gy S
T T T T T T S m o oo —m———e- mapsTo= == === == - - - - - -s oo - s s ———————————-———
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SWPERSEDE
Examples of queries

SUPERSEDE  Atos Prototype ~

Signed in as AtoS v

AtoS Prototype

A data generator is producing log instances with the time delay specified by the timestamps. If such time is greater than 1 second, the considered time gap is 1 second. Further, this is consumed by the analytics
component which stores a 5 minutes sliding window and depicts in the web dashboard the last hour of data.. We assume a maximum audience of 1000 people

Signed in as AtoS v

1000 Fri May 27 2016 3:14:52 PM

ne gag
snce of 1000 people.

| |

02:15 02:20 02:25 02:45 02:50 02:55 03 PM 03:10 03:15 03:20

Distinct Number of Users 658

Latest logs Alerts

Type Current Value
Playback Error Video Rebuffering  SyncAttemp

Timestamp DevicelD
Audience over 85% of maximum 65.8%
2014-08-16 11:58:27.236022 3163F051-D0B5-471F-938B-1A5429F3D8ES 0
More than 20% of users with PlaybackErrorVideo 02%
2014 5 7 3FAD2CA7-ABC3-A0A( 9-DEA9894014
More than 20% of users with Rebuffering > 2 02%
2014-08-16 11 C2A919EC-C604-1086-2F3F-DA00BBDCBI01
Sync Attempt outlier detection 12611.12
2014-08-16 11:58:27.966973 F05995C7-BC73-9CB6-6911-DEABCO0A21E8
2014-08-16 11:58:27.323354 B328D2C4-05F7-4457-8E32-B7TED1E64F268 Corvant Valee
DF15-CA7B-D02D-A021-DEA0B4F44A30 0

Ice over 5% of maximum 854 %
71362C54-2DC8-416D-C39E-D7307933475A

han 2 f users with PlaybackErrorVideo 05%

79E8B7AF5-C736-E5 3A3-D447180205C7 Nan 20% of users with Rebuffering > 2 05%
2014-08-16 11:58:27.155149 52F81E40-5FDC-27F6. -DBA36F14C21F —— eI92030

2014-08-16 1201:21 4026E6-0180-223F-2F82-DEB1508!

2014-08-16 10:03:35.141275

36



Decision Making for adaptation SWPERSEDE

» Thanks to the analysis of monitoring data, that allows to
trigger a change in the configuration of the system

« Search for new (possibly alternative) configurations given
feature model, current configuration, monitoring data,
constraint from the trigger



An example of Adaptation conditi SWPERSEDE

Alert response_time > 30 seconds
Action find a set of new configurations C = {ci, ¢, ..., ¢, } such that
1. for ¢; € C response_time (¢;) < 30 seconds
2. C represents optimal thread-off between memory consumption and avail-
ability



SWPERSEDE
Release Planning & Enacting Adaptation

Research topics

« Models@runtime - representations of runtime behavior
« Variability expressed as feature models
«  AOM on UML for system modeling (e.g., the target use case)
« Adaptability managed by our own DSL

« Generic (highly reusable) top-down MDE approach
«  M2M/M2T transformations for the models@runtime
« Platform specific adaptation hooks

39



SWPERSEDE
Results obtained: Integration

Framework Technical Design

<<Ul>> E

Front-end

IF Monitoring & Governance E

/'_I\
<<Middleware>> g]
Integration Framework
,.{ ESB \(~ {Il
iMonitor i

ﬂntegration Frameworh

SUPERSEDE '
Component| IF Client e | ___ (v, prmieremrm

SEE=Y Governance Registry
| SUPERSEDE
------ IF Backend |Component
’ C

Data Services Server
(
/
er

Ot s mMQ——————————4§ SUPERSEDE
Datastore

10 AtoS Delta

Informatica =



SWPERSEDE
Results obtained: Front-end Interface

Technical Design

g A

Iy GULARIS
Ca"/ \ SKWPERSEDE
/ FRONT-END — read/write _
produce
\ A/ PostgreSQL

_ | SYPERSEDE
— dispatch —» Micro-Service

read Jwrite read/write S& PERSEDE

\ / WP module

redis

g J
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