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Introducao

A sociedade contemporanea e digital transformaram o cenario de desenvolvimento de software.

Mudancas na forma de desenvolver e entregar software.

Novos desafios para o desenvolvimento de software:
+ Entregas mais rapidas e frequentes
~ Mudangas frequentes em requisitos (requisitos x hipdteses)
+ Menor tolerancia a falhas
~ Adaptagao a novos modelos de negécio (SaaS, decisdes baseadas em feedback de usudrio,...)
+ Softwares mais complexos (capacidade de interoperar, evolugao por tempo indeterminado, UX, ...)

+ Software como valor percebido

ERI ES 2024
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Introducao

Mas... Essa mudanca nao aconteceu “da noite para o dia"...

Ao longo dos anos, a Engenharia de Software vem propondo modelos, métodos, técnicas e

ferramentas para atender as mudancas nas demandas.

Anélise

Especificagdo de

Requisitos Projeto

Entrega e Implementag&o
Implantagédo

Testes

Equipe 2

Andlise.
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Barry Boehm. 2006. A view of 20th and 21st century software engineering. In Proceedings of the 28th international conference on Software engineering (ICSE '06). ACM, New York, NY, USA, 12-29.
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Introducao

Grande mudanca no desenvolvimento de software a partir dos

S
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Métodos Ageis

Manifesto Agil

Software em
funcionamento
mais que mais que
processos e documentacéo
ferramentas abrangente
Responder Colaboracao
amudancas com o cliente
mais que mais que
seguir um negociagéo

plano de contratos

v Ciclos curtos de desenvolvimento v Melhor absor¢ao de mudangas em requisitos
v Entregas frequentes + Aumento da colaboragao com o cliente
v Equipes empoderadas + Entrega de software de valor
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A adocao de praticas ageis evidenciou que:

<

problemas

~ Desenvolvimento de software requer flexibilidade e adaptacao

decisdes baseadas em intuicao e conhecimento tacito

~ Praticas como "release early, release ofteni’ sao benéficas em termos de qualidade e consisténcia

+ Fluidez entre as atividades do processo ajuda a acelerar o desenvolvimento (e.g., integragao continua)

~ Descontinuidade entre desenvolvimento e entrega para operagao gera problemas

ENGENHARIA DE SOFTWARE CONTINUA: VISAO GERAL, DESAFIOS E PERSPECTIVAS Monalessa P. Barcellos

Aumentar frequéncia de algumas atividades criticas no desenvolvimento contribui para reduzir alguns

~ Dificuldade no uso de dados para guiar o desenvolvimento de software e a tomada de decisao leva a

ERI ES 2024




Introducao

E preciso ir além das praticas ageis para atender as demandas atuais:

~ Diminuir descontinuidades entre negécio, desenvolvimento e operagao

Visao holistica do processo de desenvolvimento

AN

+ Fluxo continuo entre atividades do ciclo de vida do software
~ Alinhamento continuo ao negécio
+Realizar agdes continuamente (e.g., planejamento, construgao, operagao, implantacao e avaliagdo)

~ Desenvolvimento de software orientado a dados (decisdes diarias, melhorias, oportunidades)
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O que é Engenharia de
Software Continua?

Uma Visao Geral
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Engenharia de Software Continua

Engenharia de Software Continua (ESC) consiste em um conjunto de praticas e ferramentas
que apoiam uma visao holistica do desenvolvimento de software com o objetivo de torna-lo
mais rapido, iterativo, integrado, continuo e alinhado ao negécio.

Seu objetivo é estabelecer um fluxo continuo entre as atividades relacionadas ao software,

levando em consideracao todo o ciclo de vida do software.

Busca transformar praticas de desenvolvimento discretas em alternativas mais iterativas,
flexiveis e continuas, preservando o objetivo de construir e entregar software de qualidade, e
que atenda requisitos de tempo e custos.

Brian Fitzgerald and Klaas-Jan Stol. 2017. Continuous software engineering: A roadmap and agenda. Journal of Systems and Software 123: 176-189.
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Engenharia de Software Continua

Algumas bases da ESC: LEAN

THINKING
Lean Thinking & e 56 ¢ %

Visa diminuir o tempo entre a solicitagcao do cliente e a entrega do produto/funcionalidade, removendo
atividades que nao acrescentam valor.

Movimento continuo, fluxo entre atividades/pessoas, automatizagao, melhoria continua, alinhamento ao
negocio.

Agil x Lean: desenvolvimento de software 4gil foca na funcdo de desenvolvimento, enquanto Lean prové visdo holistica

do processo mais amplo (processo ponta a ponta: do cliente a entrega), que envolve outras fungdes da organizagao.

Brian Fitzgerald and Klaas-Jan Stol. 2017. Continuous software engineering: A roadmap and agenda. Journal of Systems and Software 123: 176-189.
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Engenharia de Software Continua LSAFe

Agil Escalado (Agilidade Organizacional)

Agilidade além da funcao de desenvolvimento

“The ability of organizations to sense environmental change
and respond appropriately” *

Duas capacidades:

Sense (analise de dados de feedback de usuarios)
Response (rapida adaptacgdo e entrega de novas

funcionalidades)

* Overby, E., Bharadwaj, A., Sambamurthy, V., 2005. A framework for enterprise agility and the enabling role of digital options, business agility and information technology diffusion. Business Agility and Information Technology
Diffusion, IFIP, vol. 180. Springer, pp. 295-312.

ERI ES 2024
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Engenharia de Software Continua

DevOps

Prové continuidade entre as atividades do desenvolvimento de software a sua implantacao em

ambiente de producao.

Culture Measurement
Principios
Dev
il A ,
Automation Sharing

Humble, J., Molesky, J., 2011. Why enterprises must adopt devops to enable continuous delivery. Cutter IT J. 24 (8), 6-12
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Engenharia de Software Continua

Algumas propostas que proveem uma visao geral da ESC:

Stairway to Heaven Model

R&D as an
Innovation
Continuous System
Deployment
Continuous
‘ Integration

R&D
Organization
All Agile

Traditional
Development

Helena H. Olsson, Hiva Alahyari, and Jan Bosch. 2012. Climbing the “Stairway to Heaven” - A Mulitiple-Case Study Exploring Barriers in the Transition from Agile Development towards Continuous Deployment of
Software. In 2012 38th Euromicro Conference on Software Engineering and Advanced Applications, 392-399.
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Engenharia de Software Continua

Stairway to Heaven Model R&D as an

Innovation
Continuous System

Deployment

Continuous
Integration

4

Traditional
Development

R&D

Organization
All Agile

Equipes pequenas e empoderadas

Ciclos curtos com entregas frequentes

Backlog

\ Eventos/cerimdnias para gerenciamento

Foco em funcionalidades ao invés de componentes

ENGENHARIA DE SOFTWARE CONTINUA: VISAO GERAL, DESAFIOS E PERSPECTIVAS nemao & Monalessa P. Barcellos ERI ES 2024
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Engenharia de Software Continua

Stairway to Heaven Model

Continuous
Deployment

Continuous
Integration

4

Traditional
Development

R&D

Organization
All Agile

Build automatico

Teste automatizado
\V Ambiente de teste

Arquitetura modularizada
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R&D as an
Innovation
System

Estratégias de branching
Pull request

Servidor de CI

Pipeline Cl

ERI ES 2024
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Stairway to Heaven Model

Continuous

Deployment
Continuous
Integration

4

R&D

Organization
Traditional All Agile

Development

Pipeline C
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Entrega frequente e automdatica de
novas funcionalidades aos usuarios

Alto nivel de controle e qualidade para
\V decidir o que e quando entregar
Envolvimento de stakeholders internos

e externos

R&D as an
Innovation
System

1/CD

ERI ES 2024
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Engenharia de Software Continua

Continuous Delivery x Continuous Deployment

Diferem na forma (Continuous Delivery envolve Diferem no ambiente onde a entrega é feita

. - , (Continuous Deployment entrega em ambiente de
alguma intervencao ‘manual’ - e.g., para aprovar o

que sers entregue) producdo, enquanto Continuous Delivery pode

entregar em um ambiente intermediario)

I Continuous Dehvely

I 2
Continuous Integration

| L |
| I | Tes‘ Vi - Production \
| ' it 1
' ‘—Commr! S . N ] .
-y | T : I I Continuous Deployment —i Staging/production-like environment
es

Cl Server

____T____J ,,,,,,,,,,,,

Source Repository !_

Ha varias visoes sobre esses conceitos (ndo ha consenso).

M. Shahin, M. Ali Babar and L. Zhu, Continuous Integration, Delivery and Deployment: A Systematic Review on Approaches, Tools, Challenges and Practices, in /EEE Access, vol. 5, pp. 3909-3943, 2017.
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Engenharia de Software Continua

Stairway to Heaven Model

R&D as an
Innovation
Continuous System
Deployment
Continuous
‘ Integration

R&D
Organization
Traditional All Agile

Development

Experimentagao continua (e.g., Teste A/B) com usudrios

Coleta de feedback acerca de funcionalidades entregues
Uso de dados para identificar melhorias, novas features e oportunidades de negécio
Alinhamento da estratégia da organizagao com o ecossistema do negécio

ENGENHARIA DE SOFTWARE CONTINUA: VISAO GERAL, DESAFIOS E PERSPECTIVAS nemao & Monalessa P. Barcellos ERI ES 2024
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Engenharia de Software Continua

Eye of CSE

33 praticas agrupadas em 9 categorias

Sharing knowledge / Proactive customers
Continuous learning \ __~Involved users and other stakeholders
Capturing decisions and rationale User ~——Learning from usage data and feedback

Knowledge

Open-minded mentali
Agile practices — e i andty- ol
Continuous integration of work s Developer ~—————Comply with shared ruleset
Continuous delivery Software S
Continuous deployment of releases Management

Contemporary and continuously evolving skills

CSE Business . Management commitment
\

Regular builds Appropriate product idea
Automated testg e -
Run-time adaption «———————— Qual ity Cor.mnuous pla_nnlng acllvmgs
Pull requests ——— Development — O requ
Audits / \‘ Modularized architecture and design

Focus on features

Code

Code reviews - Operation - Logging and monitoring
Code coverage ’// ~——— Reusable infrastructure
Branching strategies / l Staging environments
Version control Convenient setup

Jan 0. Johanssen, Anja Kleebaum, Barbara Paech, and Bernd Bruegge. 2018. Practitioners’ Eye on Continuous Software Engineering: An Interview Study. In Proc. of the Int. Conference on Software and System Process, 41-50.

Engenharia de Software Continua

Continuous*

fBusinossStrmgy\ 4 Development N\ ( Operations )

it =

Continuous Integration
BizDev Continuous Deployment DevOPs

Continuous Delivery

Continuous Verification/

Testing

Continuous Security
Continuous Trust
Continuous Compliance

\ Continuous Evolution

16 atividades agrupadas em 4

categorias:

Business Strategy and Planning

Development

Operations

\

Improvement and Innovation

Continuous Improvement

Continuous Experimentation and Innovation

Brian Fitzgerald and Klaas-Jan Stol. 2017. Continuous software engineering: A roadmap and agenda. Journal of Systems and Software 123: 176-189.
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(Business Stategy (" Devlopment ) ("~ operatins )

it ok aa
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Testing

Stairway to Heaven Model Continuous*

Y| Contnious Use

R&Dasan Contuoes Contnoons Seculy
Innovation Planring Continuous Trust

Continuous s Continuous Complar

ystem —
Deployment m}aw Continuous Run-
Continuous Time Monitoring
. / J & v

-

Integration
R&D
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[ Continuous Improvement ]

Traditional All Agile
Development

Continuous Experimentation and Innovation

oper
Developer
Software
Management
CSE Business

Quality

M Development

Con
Moouarzod archictro ond dosign
o Focus onfaturss
Operation Logging and moniorng.
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stogng o
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Continuous Software Engineering Framework

@ Business Alignment

1 2

£ /A Continuous Planning, Monitoring and Control

! |

q o A Continuous
beveicoment D> REEEEERNENY, (N5CCEEEEE Experimentaton 10 processos da ESC e
e = s = <
@ —t suas relacoes
— (fluxos de dados e

JuawiaInsea|\ a1emyos snonuiuo) Tl

i informagoes)

QContinuous Quality Assurance

1

)
\J Continuous Improvement & Innovation

juawadeueyy aSpajmouy snonuiuo) 6

M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.
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Engenharia de Software Continua

Continuous Software Engineering Framework

@ Business Alignment

1

1
Agile Continuous Continuous
Development Integration Deployment
s e
=5

‘DE

L]

£ /1 Continuous Planning, Monitoring and Control

Continuous
Experimentation

| D—

Data
itory

juawaBeuey a8pa|mouy| snonuuo) 6

!

QContinuous Quality Assurance

1

Q Continuous Improvement & Innovation

JUBWIINSEI|A 34EMYOS SNONUIUO) I|||

M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.

ENGENHARIA DE SOFTWARE CONTINUA: VISAO GERAL, DESAFIOS E PERSPECTIVAS

Monalessa P. Barcellos

ERI ES 2024

Engenharia de Software Continua

Continuous Software Engineering Framework

Agile
Development
£a

@ Business Alignment

1

|

Continuous Continuous
Integration Deployment

& ‘g

£ /A Continuous Planning, Monitoring and Control

Continuous
Experimentation

2

juawadeueyy aSpajmouy snonuiuo) 6

QContinuous Quality Assurance

1

)
t‘) Continuous Improvement & Innovation

JuawiaInsea|\ a1emyos snonuiuo) Tl

M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.
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Engenharia de Software Continua

Continuous Software Engineering Framework

@ Business Alignment

H BI1Z /DF

£ /1 Continuous Planning, Monitoring and Control

! I

Agile Continuous Continuous Continuous
a Experimentation
Development Integration Deployment =

as &

S ee

Data

juawaBeuey a8pa|mouy| snonuuo) 6
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!

QContinuous Quality Assurance

1

Q Continuous Improvement & Innovation

M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.
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Engenharia de Software Continua
Continuous Software Engineering Framework

@ Business Alignment

H BI1Z /DF

£ /A Continuous Planning, Monitoring and Control
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<
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M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.

ENGENHARIA DE SOFTWARE CONTINUA: VISAO GERAL, DESAFIOS E PERSPECTIVAS Monalessa P. Barcellos ERI ES 2024




Engenharia de Software Continua
Continuous Software Engineering Framework

@ Business Alignment

1

£ /1 Continuous Planning, Monitoring and Control
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Agile Continuous Continuous Continuous
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Development Integration Deployment =
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M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.
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Engenharia de Software Continua
Continuous Software Engineering Framework

@ Business Alignment

1

£ /A Continuous Planning, Monitoring and Control
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Agile Continuous Continuous Continuous
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Development Integration Deployment
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M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.
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Continuous Software Engineering Framework
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M. P. Barcellos, Towards a Framework for Continuous Software Engineering, in 34th Brazilian Symposium on Software Engineering (SBES 2020), 2020, p. 626-631.
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Continuous Software Engineering Framework
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Questdes de Pesquisa e Algumas Propostas de Solucao

QP1. Como um organizagao pode identificar as praticas de ESC a ser
implementadas e como evoluir/avanc¢ar na implementacao das praticas?

cc,m’muous Software Engineeri,,é,

E necessario considerar os diferentes contextos organizacionais.

Entender as necessidades de cada organizagao.

One size does not fit all! g ! ' '

A

Identificar o que ela ja faz, o que funciona, o que nao funciona, o que falta fazer, o que pode
melhorar.
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Questdes de Pesquisa e Algumas Propostas de Solucao
Zeppelin

Instrumento diagndstico para apoiar organizagoes a obterem uma visao panoramica das praticas de ESC que
adotam e ajuda-las a identificar acdes de melhoria para implementar ESC.
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[knowdedge repositories, guikd implementations).

Questiondrio (76 praticas organizadas em 4 estagios do StH)

P. S. SantosJr, M. P. Barcellos, F. Ruy, Tell me: Am | going to Heaven? A Diagnosis Instrument of Continuous Software Engineering Practices Adoption, in 25th International Conference on E ion and in
Engineering (EASE 2021), 2021, pp. 30-39.
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Questdes de Pesquisa e Algumas Propostas de Solucao

Region Size
Mt
o

 Norhesst

= Between 01 and 09 employees

ESC no Brasil

‘ = Between 10 and 49 employees

= Between 50 and 99 employees
More than 99 employees

Adoption Degree per StH Stage

Estudo com 28 organizacoes — abril/marco 2022
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P.S. S. Janior, M. P. Barcellos, F. B. Ruy, M. S. Oména, Flying over Brazilian Organizations with Zeppelin: A Preliminary Panoramic Picture of Continuous Software Engineering, in Proceedings of the 36th Brazilian Symposium on
Software Engineering (SBES. 2022) 2022, p. 279-288.

QP2. Que ferramentas usar para apoiar as praticas de ESC?

Questdes de Pesquisa e Algumas Propostas de Solucao

ESC é fortemente baseada em
- Application Lifecycle Mgmt. —| - SCM/VCS Testing Cloud 1 s s
3 [ —1 - L T P eroku
ferramentas (depende delas!) S @nvge Gy | g git ey G| i @ @ || Rowmowy Qoo =58 m @
: Tl 5 - =RUNDECK I K
| & GitHub [Te— D g N Nowo GM 7
s.asana & ebitbucket U ga@qtling e | e Juu LLEm\d(kc ) £ ;
Nagios. ¥]IRA gns... oy TGitBucket 0 JU &) ) ElasticBox S # DEIS P0G open
splunk> ° * ®eclipse - Communication & ChatOps —— [-Cl W WKARMA Ut | Config Mgmt. /Provisioning Orchestration & Scheduling ——
Y @ wercker snap
s slack Quipcnat #ire || g P || & FitNesse S MEsOSPHERE
& ;‘ ° — TG Teamcity (@ Jenkins N f‘;\ﬂ CHEF  ansiote || g '
() e & RWER® @ attermast (2Bamboo B @aunit = CrEngine SWARN kubernetes
...... MEradie OCVC\ecl ﬁ Nomad
A0 @ e _ G mnisa cucumber® NG .« ir Paneraret 050 - o,
419900 et L A e W E-1
-2 JUsit & Kn Sharing Build QS " Galen Framework | ") oact Management BI / Monitoring / Logging
@wm m,’,k.m OBamboo | Jo [,’/4 ©sbt Rradle G orunt P (OQUAY || & otash & dstcsearcn oy
2 ? ithub poges & Q Maven P splunkc Vecrdr K kibana bl
n i cotter s Meter & g a0y~ i)
8 || @[~ -
cotter 3 - @ XConfluence || 2% one - =BlazeMeter || oot GR«;W.W i Cingirinin 05
Mi REGISTRY e oy rometheus
ﬂ ﬂ ol TR l:- yiest @ = | O tewne 2,075
s e T P O s puthen || mme 525 2 [
Database Management ® - QAPIN:eics BGrafana
& wramm B FORN || | o omepy <) specflow Ly @nuget - Revou 3 sTasd 5
= X V‘ \ o @ rivaeio aRollbar
i p—— — — @ xUnitnet || archiva Nexus pagerduty JDOO
Discourse Greddit || 3redgote LiQUIsBASE & remn . s [YEAUS beats @) OpsGenie /A Keen IC

nemao

22



Questdes de Pesquisa e Algumas Propostas de Solucao

Critérios

(organizacionais, tecnolégicos, etc.)
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Ferramentas
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Questdes de Pesquisa e Algumas Propostas de Solucao

QP3. Como integrar dados de diversas ferramentas visando ao desenvolvimento de software e a
tomada de decisao orientados a dados?

Nagios
splunk>

SRn | | = 0818 !
—J| _ Sedipse ——

Referency Domain Ontology| : <--» VM:
LY 'y i <> HM:

. '°.‘ W y "’, Y Integration Model "
¢ Caee  (mal
N © ~c R =TT
- Mineragao de repositérios de software Ab =
R : Iy
scgwmx @ienins C3Bamboo
- Solugoes de interoperabilidade semantica
i
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Questdes de Pesquisa e Algumas Propostas de Solucao

Top down California
11
B m %
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1
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Software development applications
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Bottom up

P. S. SantosJr, M. P. Barcellos, R. A. de Falbo, J. P. A. Almeida, From a Scrum Reference Ontology to the Integration of Applications for Data-Driven Software Development, Information and Software Technology. vol. 136, 2021.

P. S. SantosJr, M. P. Barcellos, J. P. A. Almeida, An Ontology-based Approach to enable Data-Driven Decision-Making in Agile Software Organizations, in 5th Doctoral and Masters Consortium on Ontologies - 14th Seminar on
Ontology Research in Brazil (ONTOBRAS), 2021.
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Questdes de Pesquisa e Algumas Propostas de Solucao

QP4. Como coletar feedback continuamente dos usuarios? Como usar o feedback dos usuarios
para apoiar a melhoria de processos e produtos e identificar novas oportunidades de negécios?

(-V(QM z ; SuRveY

BN el B
Aspectos humanos: identificar métodos e técnicas para apoiar a obtencao de wer FEEDBACK —
feedback dos usuarios e estimular o usudrio a explicitar suas impressoes /a_ l 3 { .
implicitas. Aoy et gl ‘\:‘},

Uso de dados de experimentacgao continua.

Uso de ontologias para integrar dados de diferentes fontes.
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0 caminho a frente

49

O que nos espera no caminho...

- Mais ferramentas, mais dados, mais heterogeneidade
- Necessidade de alinhamento entre o negécio e o desenvolvimento (BizDev)
- Necessidade de equilibrio entre qualidade e velocidade

- Aumento de preocupagao com questoes de seguranca e privacidade
- Avancos relacionados a operagao

- Equipes mais heterogéneas, novos modelos de colaboragao

- Solugdes de apoio a ESC utilizando ferramentas de IA

- Introducao de problemas devido ao uso de ferramentas de IA
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Consideracoes Finais

51

Consideracoes Finais

ESC: ferramentas + praticas + técnicas/métodos
Inclui praticas ageis e vai além: fluxo continuo, visao holistica, alinhamento ao negécio.

Nao ha um Gnico caminho correto para adotar ESC.

Organizacdes devem seguir o caminho mais adequado para elas, adotando praticas gradativamente,

cobrindo diferentes estagios/processos e categorias, e evoluindo de acordo com suas necessidades.

Muitos resultados tém sido alcancados, mas ha, ainda hd um caminho com desafios a frente.

o =
Desafios sdo oportunidades para melhoria e inovagdo ~\__/
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