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EVOLUCAO DE SOFTWARE



“E a capacidade de alterar, de forma rapida e confiavel, um sistema
de software para adapta-lo as mudancas do ambiente.”

—(BENNETT, 2000 )
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SISTEMAS LEGADOS




“Quando um software nao é mais viavel, é considerado envelhecido,
em decaimento ou legado.”

—(BENNETT ; RAJLICH, 2000 )



APRESENTACAO

Processamento de Ul no
servidor

NEGOCIO

Modelos de negdcio
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DADOS
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ESTADO DE SESSAO
Manutencao de estado de
objetos complexos na sessao
da aplicacao

PROCESSAMENTOS

Alto processamento de dados em cima do
processamento principal da aplicacéao

MONOLITHIC
LEGACY
SYSTEM
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INFRAESTRUTURA
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000
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HTML, CSS, JavaScript e
Framework Scripts
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Cache de objetos Longos processos em
de negocio e visao Background

Y
NEGOCIO

Logica de negocio Logica de acesso
a dados
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E-commerce Application

 Fubfillment |
Inventory > Modd .

Public Class Product
{

public void Allocate(){...}

public Locations Stock(){...}
public Recommendations Similar() {...]}
public Price PriceFor (CustomerType ..)
Public PurchaseOrder BuyFrom(Supplier..)
Publiff bool CanShipTo{(Ccuntry...)

"~ Shipping







8 [-I<Serializable()> _
9 | Public Class Debito

10

11 -FEamEoﬂ

55

56 *-Propriedadesl
494 |
495 MConstrutores
2454
2455 MMétodos
2965
2966 | End Class




495
496
497
564
565
757
758
862
863
996
991
1096
1091
1175
1176
1261
1262
1341
1342
1414
1415
1566
1567
1629
1630
1869
18160
1887
1888
2452
2453

I
—1#Region "Construtores”

#fvazid

B|ICMS Antecipado - Long, Int64, String, Date, Bollean

E|Nota Fiscal Avulsa - Long, Int64, String, Decimal, DateTime, Date

EIlPendencia de Posto - Long, Inté4, String, Decimal, Date, Char

EIIGIM/FECOP - Long, Int64, String, String, String, Decimal, Integer, Date

H|Parcelamento - Long, Inte4, Date, Integer, Date

H|Simples Avulso - Long, String, String, String, Date, Date, Decimal

EIICresce - Long, Int64, DateTime, Decimal, Date, Bollean

B|FECOP Avulso - Long, String, String, String, Date, Date, Decimal

EIIAlcool - Long, Int64, String, Date, Integer

H|ICMS Frete - Long, String, Date, Decimal, Decimal, Decimal, Decimal, Decimal, String, Decimal, String, String, Str‘ind

B|TADF Alcool - Long, String, String, String, Date, Date, Decimal, String, Decimal, Decimal, Decimal, Decimal, Decimal, Decimal, String, String]

EIIAlcool Avulso - Long, String, String, Date, Date, Decimal, String, Decimal, Decimal

i

®Débitos de Saida

#End Region



Muitas vezes, esses sistemas legados sao vitais para os objetivos
estrategicos das organizacoes e nao podem ser simplesmente
encerrados e descartados.



REENGENHARIA DE SOFTWARE



“Oferece uma estrategia de modernizacao de sistemas pelo
atendimento de importantes propositos como portar sistemas para
uma nova plataforma, introduzir novas tecnologias, extrair
conhecimentos, design e quebrar arquiteturas monoliticas.”

—(WAGNER, 2014)



ALTERATION

Rethink——
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Respecify—»
requirements requirements

Redesign—»
design design

Recode—»

Implementation Implementation

Existing System Target System

compare (Functionality Quality)

PRUCESSU DB REENGENHARIA DB SOF TWARE



“Um dos principais desafios da
Reengenharia de Software é garantir
a equivalencia funcional na nova
versao"

— (GRUBB; TAKANG, 2003)



“Ao passo que um sistema legado entra num processo de
Reengenharia de Software, € importante que se trace estratégias
para que ele seja migrado para atingir as metas de qualidade
desejadas.”
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ADOTAR ORIENTACAO A
SERVICO
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Service-orientation

CLhoo o)
Standardized

Reusab H Autonomy Discoverabili I

Contract

STRATEGIC
Service-Oriented Architecture

TATICAL
Domain-Driven Design, CQRS & Microservice
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Migration Demands
[Artifact: reports and documents]

A general description of
legacy system migration

Business Analists
[Team]

Specify business
demands for migrating

Requirement

Gathering
[Activity]

System Analists
[Team]

. 1
Translatg business OUTPUT
demands into software
rEQUIremMENtS |y e e e e e e = - \

Document Project
[Artifact: document]

Technical Debt
[Artifact: report]

A document that presents the A report that contains the

technical debt indexes of
legacy system

migration context and

! organize the main software
I - H -
;Communication requeriments




Technical Debt
[Artifact: report]

Document View
[Artifact: document]

A document that contains a
general view about main
software requeriments

A report that contains the
technical debt indexes of
legacy system

Business Analists

System AnaliSts | [Py Tmmmmmmm———— - [Team]

[Team]

I Specifies business
demands and
manages the project

Translate demands to
software requeriments

SOA Adoption Plan
[Activity]

Developers
[Team]

Sponsor
[Person]

Plan iterations and
estimates software
requirements

define the expected
product and funds the
project

Planning Document
[Artifact: document]

A document that contains a
general view about migration
plan

Planning
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Total Requisicdes

25,51

RequisicOes Realizadas

Timeline Qtd. de Requisicdes

500

400

300

Count

200

100

I

15:50

15:55

16:00

16:05

Espectro APIs x Qtd. Requisicao

Count

8
c
Y]
E
-
o
=]
-
,_
w
v

SET.Autenticacao

SET.Dte

SET.Arrecadacao

Api.CadastroFiscal

16:10

SET.ExtratoFiscal

SET.Transporta...

Total Requisicao 200

22,561

Requisicbes com Sucesso

16:15 16220 1625 1630

Timestamp per minute

SET.Ecf
SET.Fiscalizacao

SET.PedidosVirtuais
SET.Parcelamentos

SET.Prefeitura

16:35

SETAtendimento

RequestContext.keyword: Descending

SET.NotaFiscalP...

16:40

SET.Envasadoras

16:45

SET.Usuario

SETAutenticidade

Total Requisicoes 4xx

1,721

Requisicdes Invalidas

Timeline Tempo Requisicao

Média do Tempo de Requisigao

2

g

g

&

15:50

15:55

16:00

16:05

16:10

Tempo Médio de Requisicdao por API

Temp med requisicao / Qtd. requisi¢ao (bola)

Auditing: LOG

Error: LOG
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200
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200

100
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ET.ExtratoFiscal .

ET.Arrecadacao '

SET.Prefeitura '
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B
v
PedidosVirtuais

16:25

1,000

Erros de Servidor

Timestamp per minute

T.Documento..

16:30

16:35

SET.Ecf

16:40

T.NotaFiscalP...

5ET.Fiscalizacao

<

Média de Tempo Requisicao

168.152

Milissegundos

Total por tipo de Status

Acesso por Aplicativo

Total de Usuarios Autenticados

979

Usuarios

€) @ SET.DocumentosFi...

® SET.Autenticacao

® SET.Dte

® SET.Arrecadacao

® Api.CadastroFiscal
® SET.ExtratoFiscal

® SET.Transportado...
® SET.PedidosVirtuais
® SET.Ecf

® SET.Parcelamentos
® SET.Fiscalizacao

® SET.Prefeitura

® SET.Atendimento
@ SET.NotaFiscalPoti...
® SET.Envasadoras

® 200

@ 500

® 400

® 302

[_Selat!

® =a359bfc-(UVT) UVT ...
® Higo)vjQ-(UVT) UVT M...
® 52ccceal0501-(NFP) ...
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Tabela 3 — Divida técnica do sistema UVT antes e depois da migracao

Caodigo Legado Codigo Migrado

Catégoria ‘ Estorco Custo Correg(")es| Estorco Custo Correcoes

NET Framework

System 6h45min 338 33 1d3h 596 36
Collection 2h10min 108 13 1d 408 49
(Globalization 3dlh 1.25K 179 1d6h 742 105
Reflection 6h30min 325 39 | 1h50min 38 11
InteropServices 35min 29.2 7 30min 25 6
System.Threading 40min  33.3 1 - - -
System. Xml 3h50min 192 23 4h 200 24
Project Rules

Architecture 176d 70.6K 737 8d  3.21k 135
Code Smells 51d  20.6K 273 22d  8.87k 301
Dead Code - - - | 6h30min 325 37
Design 4d1h 1.65K 449 4d5h  1.86k 363
Immutability 17d7h  7.17K 889 | 6h32min 327 53
Naming Conventions | 1h25min 70.8 66 3dlh  1.29k 249
OOP Design 8d5h 3.46K 837 2d4h  1.05k 610
Source Organization | 3h45min 15 188 7h 350 28
Visibility 2d4h 1.02K 656 | 4h22min 219 421
Total 267d 107K 4217 48d 19.6k 2428




Tabela 5 — Resultados da eficiéncia de desempenho dos servigos)

Month  #Requests Response time (ms) #Users

Jun/2017 197,458 222,00 939
Jul /2017 484,665 184.92 4,079
Aug/2017 652,455 199.21 5,162
Sep/2017 3,889,923 187.69 11,156
Oct/2017 4,039,758 242.07 11,347
Nov/2017 4,286,200 204.58 15,301
q Dec/2017 4,447,635 203.31 14,519
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