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A crise do software

Em 1968, a OTAN (Organizacao do
Tratado do Atlantico Norte) criou um
projeto para discutir e implementar
padroes de desenvolvimento e
especificar, pela primeira vez, o
termo Engenharia de Software
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Aumento da demanda e da T —
complexidade

Demanda crescente de novos
softwares, impulsionada pelo
estabelecimento de novas redes de

1800 1810 1820 1©30 1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
computadores
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Total programmers and Software Developers

B Total programmers [l Software Developers

Mesmos métodos e forca de
20000000 trabal h O
15000000 Necessidade de criar novos métodos
10000000 e ferramentas de desenvolvimento
5000000 que Suportassem a demanda

10940 1960 18980 2000 2020
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Caso Therac-25

Na década de 80, a Atomic Energy of
Canada Limited (AECL) desenvolveu
uma série de maquinas de
radioterapia chamadas Therac
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,
low current high current high current )
electron beam electron beam electron beam
was scanned was tracked with no target
across the field at the target = 'lightning’

Electron Mode X-Ray Mode \ THE PROBLEM )

tray including the target, a flattening filter, the collimator jaws and an ion
chamber was moved OUT for "electron” mode, and IN for "photon" mode.
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mortes entre 1985 e 1987
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Falhas de Software

e Design ruim
e Sem testes
e Sem mensagens de erro

e Excesso de confianca
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Caso Ariane 5

Em 1996, o foguete Ariane 5
explodiu apos 39 segundos de voo e
causou um prejuizo de 370 milhGes
de ddlares.
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OM, WELL! T BET Causa: Overflow

THAT CODE MEVER GETS

LISED, ANTWAY

O sistema do foguete tentava

converter uma variavel de 64 bits em
uma de 16 bits, resultando em um

overflow do resultado em tempo de

execucao.
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Que outras falhas poderiam ser
evitadas?
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4

IMPLEMENTATION

Como evitar falhas?

e Desenvolvimento Agil THE

o Testes Automatizados SOFTWARE
o o DEVELOPMENT

e Revisdo de Cddigo CYCLE

e Arquitetura Limpa

e Programacéao Defensiva

Clean Code - Professor Ramon Venson - SATC 2026.2

12 /40



Topico 01 - Introdugéo ao Codigo Limpo

Impactos do Codigo
Limpo

e Reducao de custos
e Maior produtividade

e Menos vulnerabilidades

Mais facilidade na manutencao

Escalabilidade de equipes

Projeto Projeto Projeto Fabricagdo  Lancamento
Conceitual ~ Preliminar ~ Detalhado
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&000D CODE BAD CODE

THE ONLY VALID MEASUREMENT OF CODE QUALITY: WTFS/MINUTE
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Caddigo Limpo

O que faz um codigo ser considerado
limpo?

e Legivel (Readability)

Mantenivel (Maintainability)

Testavel (Testability)

Extensivel (Extensibility)

Elegante (Beauty)
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Cost per change
®

Dirty and Fast Code BarrEi ras dO
2 Codigo Limpo

O gque faz algum
programador nao escrever

codigo limpo?

Clean Code e Ignorancia
e Teimosia
e Arrogancia
Time Taken
o e Falta de Tempo

Clean Code - Professor Ramon Venson - SATC 58%646



Topico 01 - Introducdo ao Caodigo Limpo

E sua responsabilidade como
programador defender seu codigo

Robert C. Martin
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T DON'T
UNDERSTAND
WHY IT TAKES
50 LONG T0
ADD A NEW

Débito Técnico TECHNICAL DEBT

O Débito Teécnico é o resultado de
uma implementacao sem
planejamento, mas que é adicionado
para atender a uma demanda

Imediata.

Com o tempo, o0 débito técnico se
acumula e pode levar a problemas
de performance, seguranca e
escalabilidade.
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Analogia do Débito Bancario

O Deébito Técnico € como um
empréstimo bancario. Vocé pode
pegar um emprestimo para comprar
algo que precisa agora, mas tera que
pagar juros no futuro.

O débito técnico as vezes
compensa?
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Clean Code e LLMs

Sem o devido contexto, LLMs nao conseguem inferir a intencao do codigo. Por isso, &
Importante escrever codigo limpo para que as LLMs possam entender e ajudar a
melhorar o codigo.

Considere:

double calc(double a, double b)
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Melhorando o contexto para LLMs

double calculateFinalPrice(double productPrice, double taxRate)

A segunda versao da ao modelo:
e Contexto de dominio
e Intencédo do codigo

e Significado dos parametros
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Estudos cientificos sobre o impacto do codigo limpo em LLMs

Clean Code, Better Models: Enhancing LLM Performance with Smell-Cleaned Dataset

e Qualidade do codigo de entrada (com code smells) afeta fortemente o
desempenho dos LLMs.

e Criacao da ferramenta SmellCC (baseada em LLM) para remover code smells e
validar em 50 repositérios.

e Resultados: 91,6% dos code smells removidos em todo o CodeSearchNet-Python,
96,8% de remocao com 91,3% de correcdo em 50 repositorios, e ganhos de até
12,2% em code completion e *4,3% em code search com dados limpos.
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https://arxiv.org/abs/2508.11958

MIT Sloan

Management Review

The Hidden Costs of
Coding With
Generative Al

Edward Anderson, Geoffrey Parker, and Burcu Tan

Generative Al can boost coding productivity, but careless
deployment creates technical debt that cripples scalability and
destabilizes systems.
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The Hidden Costs of Coding
With Generative Al

e Modelos nao reconhecem
contexto implicitos

e Também acumula débito técnico

e Desenvolvedores juanior nao
possuem experiéncia para
avaliar a qualidade do codigo
gerado

e Necessita supervisao humana e
maturacao
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DOES CODE CLEANLINESS AFFECT CODING AGENTS? )
A CONTROLLED MINIMAL-PAIR STUDY

priyansh Trived Does Code Cleanliness
priyansh.trivedi@sonarsource.com A-ﬂ:ect Code AgentS? A
SomaSoue Controled Minimal-Pair

olivier.schmitt@sonarsource.com d

e Avaliou o impacto do codigo

ABSTRACT

As autonomous coding agents see rapid adoption, their evaluation has primarily

focused on task completion rates holding the target codebase fixed. This leaves a : 2 A
critical question unanswered: does the structural and stylistic quality, or “clean- Ilm po em agentes de COd'QO
liness” of the underlying code affect an agent’s ability to navigate and modify

it? To isolate the effect of code cleanliness from agent capability, we introduce (L LM S)

an evaluation protocol built around minimal pairs: repositories that match on ar-
chitecture, dependencies, and external behaviour, but differ on static-analysis rule

violations and cognitive complexity. The pairs are constructed in both directions, ) Res u Itad oOS: Céd |g (@) I | m po

by agent pipelines that either degrade a clean repository or clean a messy one.

We author 33 tasks across six such pairs, evaluated through hidden tests at the : . .

application’s public surface. Across 66( trials with Claude Code, code cleanliness d Iminuiu O Uuso d e tO ke ns em 7 =
does not change the agent’s pass rate. However, it substantially alters the agent’s

operational footprint: agents working on cleaner code use 7 to 8% fewer tokens 8% e d | m | nu | ua reV|S éo de

and reduce file revisitations by 34%. Our findings suggest that traditional main-
tainability principles remain highly relevant in the era of Al-driven development,

shaping the computational cost and navigational efficiency of coding agents. Code a I‘(] Uuivos em ate 34(%)
cleanliness joins model choice, harness, and prompting as a factor that materially
affects agent behaviours. Clean Code - Professor Ramon Venson - SATC 2026.2

e Conclusao: Principios de cédigo®*’*°
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https://dl.acm.org/doi/epdf/10.1145/3793252

Topico 01 - Introducéao ao Caédigo Limpo Robert C. Martin Seris

Clean Code

A Handbook of Agile Software Craftsmanship

Praticas de Codigo
Limpo

Livro escrito por Robert C. Martin
cunhou o termo Codigo Limpo.

E uma referéncia e ndo um dogma.

Robert C. Martin

Clean Code - Professor Ramon Venson - SATC 2026.2 .
Foreword by James O. Copliet




Name Label

e3 Have you bought a...
m e3 0 No vehicles

m e3 1 Bicycle

m e3 2 Motorbike

m_e3_3 Tuk-tuk?

m e3 4 Other vehicle?
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Nomenclaturas

Existem apenas duas coisas
dificeis em ciéncias da
computacao: Invalidacao de
cache e dar nome as coisas -
Phil Karlton, Netscape
developer
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replace table COMPANY_NAME.somedata AS
replace table COMPANY_NAME.moredata AS
replace table COMPANY_NAME.moremoredata AS
replace table COMPANY_NAME.datadata AS

replace table COMPANY_NAME.somemoredata AS
10
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Descodando | Programacao e Tec... - 21m
Nao sei vocés, mas eu tenho costume de dar
nome de pessoas para as variaveis

—

v def soma(carlos, maria):
ana = carlos + maria
retcturn ana

joaquim = soma(5, 7)

print("A soma é:", joaquim)
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doubleArray(array) {

array.map(number => number * 2)

Funcoes e Comentarios

Uma funcao bem escrita vale mais
do que mil comentarios. Um
comentario pode mal escrito pode
valer por uma funcao mal escrita.

subtract(x, y) {

Irn x - y;

multiply(x, y) {

Irn x * y;
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_ TSEVeR(int foo) I
if (foo < 0) {

foo *=
1
for{int 1 = 8; 1 <=foo; 1 += 2)
i

if (i == foo) {

return 1 -

i=1; 1 <= foo; 1 += 2)

if (1 == foo)
i

return

i

return (foo % 2 = 8);
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def date warning(): #warn students that there book is not yet returned
#for a day or two or more
borrow _records = []
borrow records.append(get borrow data()) #Appending the loaded json to to be incremented
for x in borrow records: #First increment
for b in x: #Second increment Note: Should have use the json dumps or json loads
current datetime = datetime.now() #Get the current time and date
ret date = b['date returned'] #return date
ret time = b['time returned'] #return time

return_stat = b['return status'] #return status boolean true or false
#return stat is only true if a book is returned and false if not

date time ret = f'{ret date} {ret time}' #Combine both into a string
#turn date time ret into a strptime formats
initial ret = datetime. strptime(date time ret, "%Y/%m/%d %I:%M:%p")

current " datetime = datetime.now() #Get current time and date

#Calculate the total amount of hours to be calculated and turned into fines
current data = (current datetime - initial ret).total seconds() / 36060

if current data != 0 and return stat == False: #Sending a message if the return stat = false
#And the current data !=0 means that if its @ hence it still has time left to be returned
print("Please return the book")
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Formatacao e Estrutura

Grandes empresas de software
possuem padroes de formatacao de
caodigo.

e Google Java Style Guide
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https://google.github.io/styleguide/javaguide.html
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19 group by 1;
Expected indent of 4 spaces. (LT02)

No quick fixes available

23 select I

24 | ("hour', ()) 'l day'::interval,
25 ('hour', ()),

26 'l hour'::1nterval

27 I as hour

28 )

30) select
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public static void main(String[] args) {

try {
InputStream file = new FileInputStream(new File(args[©]));

}
catch (FileNotFoundException e){

System.out.println("Could not locate file, please try again");
}

public static void main(String[] args) throws Exception {
InputStream file = new FileInputStream(new File(args[@]));
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Representando um Cachorro
em Vida real vs. POO vs. Banco de daos

Vida real POO Banco de dados

Estruturas de Dados

]

Qual a melhor estrutura de dados Dog Dog
- public playWithToy () lastTimePlayed
para abstracao de um problema?

Cachorro Cachorro Banco de dados

&P
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500 lines of code...

Coverage on New Code:
0%

Unit Test:
main();
expect(1).toBe(1);

Coverage on New Code:
80%

samuelko123
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Escrever codigo limpo é uma arte,
nao uma ciéncia.
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Material de Apoio

Clean Code (PT/EN)

Clean Code, Better Models: Enhancing LLM Performance with Smell-Cleaned
Dataset

As falhas numéricas que podem causar desastres
e The Hidden Costs of Coding With Generative Al

Clean Code, Better Models: Enhancing LLM Performance withSmell-Cleaned
Dataset
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