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SE@PESC

Profa. Claudia Werner - Software Reuse, Games in SE and SE Education

Prof. Claudio Miceli - Internet of Things (loT), Smart Grid and Security

Prof. Guilherme Horta Travassos - Empirical Software Engineering and Evidence-based
Software Engineering

Prof. Toacy C. de Oliveira - Software Process Representation and Analysis, Process
Mining and BPM
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Increasing Demand

H

H

H

H

Software Systems are reshaping society.....

People...
3 Are highly connected
O Take care of their own stuff

3 Buy tickets, do banking, get paid, find places, book hotels
O Demand more and more information (awareness, transparency)

Organizations (Companies, Governments, NGOs,..)...

1 Are also highly connected
O Need to do more with less (be efficient)
1 Need to be transparent and responsible

Both people and organizations generate tons of information!

Things need software 3

Toacy C. Oliveira — agilekip.com
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Software Development: Context

In practice, Software Real
Development practitioners battle World

between the "Real World" and the

Automated
World
"Automated World” to create _ _
bespoke (semi-)automated
systems that usually mimic real _ -

world procedures.

Software Development

Toacy C. Oliveira — agilekip.com
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Who is winning?

CHAOS RESOLUTION BY AGILE VERSUS WATERFALL

All Size

Projects
Watertall

Large Slze

Projects
Watearrall

Medlum Size

Projects
Waler il

Small Size

Projects
Waterfall

The rasolulion of all software projects from FY2011-2015 within [he new CHADS dalabase sagmeanted by the

agile process and walarfall methol Tha lelal nuimber of soflwire projects is over 10 000

Toacy C. Oliveira — agilekip.com
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Why developing software 1s so complex ?

USER VS TECHNOLOGY VS "US"

Toacy C. Oliveira — agilekip.com
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ILL NEED TO KNOW
YOUR REQUIREMENTS
BEFORE I START TO
| DESIGN THE SOFTWARE.}

- N
[ FIRST OF ALL, )
LHAT ARE YOU
TRYING TO

ACCOMPLISH? |

Bl SO0 TIADAML N ADL COM

TRY TO GET THIS
| CONCEPT THROUGH YOUR
THICK SKULL: THE
SOFTWARE CAN DO
WHATEVER I DESIGN
IT TO DOt

I LION'T KNOW LUHAT |

} I CAN ACCOMPLISH | |
UNTIL YOU TELL ME

LHAT THE SOFTWARE | ‘

o

© Scott Adams, IncJ/Dist. by UFS, Inc.

I™ TRYING TO |
MAKE YOU DESIGN
MY SOFTLWARE.

I MEAN WHAT ARE
YOU TRYING TO
ACCOMPLISH WITH
THE SOFTWARET

4
1
=
-
&
b
T
X
E
c

CAN YOU DESIGN |
IT TO TELL YoOU
| MY REQUIREMENTS? |
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It might be not so obvious to
understand their needs... ...and
their domains (banking,
insurance, HR, education,
logistics, healthcare, etc..).



PESC-2022

Technology!

Client Side Options

TypeScript

Toacy C. Oliveira — agilekip.com
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+Technology ...

Server Side Options

NETFLIX
oss
Spring Security Netflix 0SS Gradle
‘ . LIQUI4BASE ; f ORACLE
Hibernate Liquibase MariaDB PostgreSQL Oracle

S EDE i,
SQLServer cassandra ()
MongoDB Cassandra Couchbase Neodj
Memcached

Redis

Prometheus

©

Spring Boot

Elasticsearch

CHy
Caffeine

®

Swagger

9

Testcontainers

Deployment Options

CLOUDFOUNDRY servio boxfuse
CloudFoundry Boxfuse

a

Google Cloud OpenShift
Platform

Jenkins
Jenkins Github Workflows

Toacy C. Oliveira — agilekip.com 10
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How the project
was documented

How the Project
Leader understood it

What operations
installed

How the customer
was billed

How the Programmer How the Business
wrote it Consultant described it

How it was supported | | What the customer
really needed

Toacy C. Oliveira — agilekip.com

Project Leader
Analyst

Programmer
Business Consultant
Operations
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[t's not all lost!!

SalesForce
RedHat

Apple m

PagSeguro w

Toacy C. Oliveira — agilekip.com
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The Solution!!

Software Enginee ring — According to IEEE's definition, software

engineering can be defined as the application of a systematic, disciplined,
quantifiable approach to the development, operation, and maintenance of
software, and the study of these approaches; that is, the application of
engineering to software.

- systematic: def. done or acting according to a fixed plan.
- disciplined : def. showing a controlled form of behavior or way of working.
- quantifiable : def. express or measure the quantity.

Toacy C. Oliveira — agilekip.com
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The Solution in practice @

1. Apply Divide and Conquer
2. Apply Abstraction
3. Gather a bunch of well educated and experienced people with different skills

and backgrounds...and don't forget the users!!! &
4. Understand, Implement, Test, Document, Deploy an increment ( set g&ﬂlwded
bits) Q\?;\
5. Goto 1 until run out of budget or the boss says it is done! @\’\‘\
\\%\\
00

Toacy C. Oliveira — agilekip.com
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Software Development Processes

A software process is a set of interrelated activities and tasks that transform
input work products into output work products. At minimum, the description of a

software process includes required inputs, transforming work activities, and
outputs generated.

-Swebok, 2014

Software Development Processes (SDPc) attempt to represent common and
successful practices that together facilitate how software systems are built or
maintained. Processes typically come from independent “entities” such as ISO,

CMM, MPS.Br and SCRUM Manifesto or from companies such as the Rational
(Rational Unified Process).

Toacy C. Oliveira — agilekip.com
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Example — A Process

O
L]

Designer

Supplementary
Specifications

Guidelines

-~
~N
//
Use-Case
Analysis

Analysis
Class
(detailed)

B

Analysis
Mode

Us er-Interface
Designer

-

Software -
Architecture Design
Document Model

(@ .

PrRODUCT
- de i
- . - BACKLOG
Identify Design [Identified]
Software Elements ~_

Architect -

. |
~_!
==
Design
lvlodge

Technical
~ Reviewer,

Supplementar
Specificati onsy

- ~ User-Interface
= Prototype

Design the Prototype the
User-Interface Us er-Interface

Toacy C. Oliveira — agilekip.com

DAILY SCRUM
MEETING

POTENTIALLY
SPRINT SHIPPABLE
BACKLOG / PRODUCT
INCREMENT

CoPYRIGHT © 2005, MOUNTAIN GOAT SOFTWARE
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Software Development Projects

Software Development Projects (SDPj) using Software Engineering principles
and concepts:

- Leverage on plans (to be systematic)

- Measure (time, budget, satisfaction, errors, etc.) what is happening

- Control (execution, implementation,...) what is happening

..and...

- Gather volatile and unstable information from users and the like (manuals, procedures, laws, etc.)
- Convert informal information to formal representations (NL => UML, BPMN, Java, )

- Add technology to the mix (web, mobile, tv, cloud, etc.)

Toacy C. Oliveira — agilekip.com
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Example — A Plan

SPRINT BACKLOG

COMMITTED
BACKLOG ITEMS NOT STARTED

Toacy C. Oliveira — agilekip.com

COMPLE

i

TED

SCRUMMASTER
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Art or Engineering?

Software Development 1s still a mix of
Art and Engineering, and It will stay like h\s

as 10ng as people play the central ole. %

Toacy C. Oliveira — agilekip.com
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AgileKip — A R&D Agenda intended to investigate,
develop and communicate state-of-the-art
research and also create an ecosystem based on
open-source tools to help practitioners navigating
the Agile and Knowledge-Intensive Process
Lifecycle (agilekip.com)

o  Project 1 — AgileQube - Agility

Ag].].eK].p B Assessment

o  Project2- PACA - Process Aware

A "small" example of Conversational Agent
engineering in practlce o  Project 3 - Intelligent Process
Automation Platform

Toacy C. Oli
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Process Automation

1 The adoption of software systems to support the execution of normative and
explicit workflows.
1 Promote a standardized way to handle "things".

1 Examples

1 Procurement

1 Order2Cash

1 Employee Onboarding
A Planning a Trip

1 It is bootstrapped by a process model, typically BPMN.

Toacy C. Oliveira — agilekip.com
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Process Model - BuyBook

A Book has, title, price,

author, pubYear, publisher E\ User has an A User also has a CC number,

email, address CC Name on Card, CC Expiry
. . Date, CCV

o

S ANE & |
Select Delivery Add Shipping
O—D[ Select Book H Method Info Pay Book
-~ J

&

Ll

Select Pick-up
Store

A

a Store has a
name, address

Call Rest APIs
to update A 4

Inventory and {6 ]
Order2Cash o ﬁgn

Update Systems Handle Order Notify Client

PESC-2022
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Problem

1 How to simplify developing Process Aware Information Systems?

1 avoiding vendor lock in;

based on state-of-the-art and proven technologies;

using an approach where most of the system is automatically generated;
using a reference architecture that is highly configurable;

that can be available on premise or as a service;

L U O O U

allowing bespoke extensions (see What's next).

Toacy C. Oliveira — agilekip.com
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Solution Rationale

To

Buy flight tickets Book a hotel

Create or edit a Travel Plan Process

#1001 - Travel Plan Process

Planning a Trip
[“Zplanning a Trip

Planning a trip can feel like both the most exciting AND the most overwhelming part of
travel.

Sure, creating a Pinterest board full of gorgeous pictures is fun, but then you start trying to
figure out the actual logistics and it hits you .. oh god, this is SO MUCH WORK. Cue panic
attacks. Wow, | totally just described our wedding planning process, too. Anyone else?

But planning a trip doesn't have to be the source of constant anxiety and overwhelm! Through
the years, I've perfected my trip planning process, and I've got it down to a fine science.

Er, well, maybe not a science, but sort of like a general step-by-step outline.
Breaking down each of the steps to planning a trip helps me cut through the confusion
and tackle stuff in a practical, down to earth way.

So, this travel plan process aids you in this mission and consists of the following tasks:

1. Buy Flight Tickets
2.Book a Hotel
3.RentaCar

Name
Start Date

End Date

Rent a car

Status

Camunda Deployment Id
.

Camunda Process
Definition Id

TravelPlanProcess:1:3

Bpmn Process Definition Id
TravelPlanProcess

Task Execution

#1306 - Buy flight tickets m

Buying the Flight Tickets

Airfare can easily be the largest expense of your trip. Expensive plane tickets mean you need to
choose a more affordable destination or spend less money at your vacation stop to stay within
your spending limit. If the idea of booking cheap flights sounds appealing to you, these 10 tips
will help your air travel become more reasonable.

Book Early for Cheap Flights
Set Price Alerts

Be Flexible

Book a Connecting Flight

Consider Discount Airlines

Use More Than One Travel Portal

Browse Ailine Specials

Use an Airline Credit Card to Avoid Baggage Fees
Use Award Miles

. Use Your Credit Card Travel Credits

SomNo s ®N

Name

Trpit

Start Date

2021-03-03

End Date

2021-03-04

Airline Company Name

Airline Ticket Number

© Created at: Tuesday, May 4, 2021, 5:01 PM

Toacy C. Oliveira — agilekip.com

Assignee
admin

Process Definition
Travel Plan Pro
Process Instance
TravelPlan#1253
Task Definition Key
TaskFlight
Camunda Task Id
1759

Camunda Execution Id
1756

Support for:

CRUDs
User Management
Rest EndPoints
Internationalization
Database Management
Microservices support
& more.

24
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The Platform

AKIP Process Automation Platform

Process Aware Application
Scaffolding Tool

AKIP
-

_-— Blueprint
JHipster

Q Generates x
ll Guides
SCRUB4PA

Software Development
Process

Reference Architecture

v ‘ @ 4 AP
Extensions

Vue IS Camunda SpringBoot

| I

Process-Aware Information System

Toacy C. Oliveira — agilekip.com
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Fntities

Speciiying |

BuyBook
- Ctrinm StartForm
yurpose : String
description : St 1 _ String®
date : Lo 1‘[5“_".7 L [ ‘:‘[,],
deliver ,‘] {C ”,‘:"., L ‘ e L "7 |[’ {

delivery

TaskSelectBook

TaskSelectDelivery TaskAddShippinginfo

TaskSelectPickUpStore

TaskPayBook

purpose : String

ge

|

Publisher

User
name : String”

pury

1se : Strine

) purpose : String
iveryHome : Boolean®

deliveryAddress

Create or edit a Book
ID

1051

Name

| Book1

Description

Pub Year

2002

Cover

image/png, 368 162 bytes

Choose File | No file chosen

Publisher

Pub1

Toacy C. Oliveira — agilekip.com

purpose : String

purpose : string
paymentDetails

TaskHandleOrder

purpose : String




Specifying Forms

name: String , readonly
startDate: LocalDate , readonly
endDate: LocalDate, readonly

Ce

%,

#TravelPlan Entity O
0

name: String

startDate: LocalDate
endDate: LocalDate
hotelName: String
hotelBookingNumber: String

carCompanyName: String
&?rBookingNumber: String
o

PESC-2

##StartForm Entity

name: String

startDate: LocalDate
endDate: LocalDate

##UserTask Form BuyTickets

name: String , readonly
startDate: LocalDate , readonly
endDate: LocalDate, readonly
airlineCompanyName: String
airlineTicketNumber: String

#H#UserTask Form BookHotel

name: String

startDate: LocalDate
endDate: LocalDate
hotelName: String
hotelBookingNumber: String

Buy flight tickets Book a hotel Renta car

Task Execution

#1306 - Buy flight tickets

Buying the Flight Tickets

Airfare can easily be the largest expense of your trip. Expensive plane tickets mean you need to
choose a more affordable destination or spend less money at your vacation stop to stay within
your spending limit. If the idea of booking cheap flights sounds appealing to you, these 10 tips
will help your air travel become more reasonable.

Book Early for Cheap Flights

Set Price Alerts

Be Flexible

Book a Connecting Flight

Consider Discount Airlines

Use More Than One Travel Portal

Browse Airline Specials

Use an Airline Credit Card to Avoid Baggage Fees
Use Award Miles

. Use Your Credit Card Travel Credits

1.
2.
3.
4.
5.
6.
7.
8.
9.
0.

- mhgNcEms e - e . . -

Trpil

Start Date

2021-03-03

End Date

2021-03-04

Airline Company Name

Airline Ticket Number

YOI ot MR s Moy A0 ST S E_e-_—e_——
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Assignee
admin

Process Definition
Travel Plan Process

Process Instance
TravelPlan#1253

Task Definition Key
TaskFlight

Camunda Task Id
1759

Camunda Execution Id
1756

##UserTask Form RentCar

name: String

startDate: LocalDate
endDate: LocalDate
carCompanyName: String

carBookingNumber: String
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TLDR

Demo

Toacy C. Oliveira — agilekip.com
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Take aways

Toacy C. Oli

—> Creating Modern Software Systems is hard.

¢

¢
¢

It involves several participants, with different skill
sets.

It involves ever changing technology.

It involves discovering domains that engineers
are not used to.

—> Software Engineering is about organizing how
software is built and maintained.

¢

¢

It defines practices on how information should
flow between participants (engineers, customers,
stakeholders, etc.).

It defines responsibilities that should be followed
(manager, scrum master, tester, etc.).

It defines a workflow (or a ritual) to organize
collaborative work.
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Take aways

Software Engineering is not a silver bullet but working in an
organized way typically outweighs working in an ad-hoc
manner.

Toacy C. Oliveira — agilekip.com
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Thanks

agilekip.com

toacy@cos.ufrj.br
Bl @toacyoliveira

=
S

o . : : : :
IN www.linkedin.com/in/toacyoliveira
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