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LLMs no processo de software



Marcondes, F. S., Aimeida, J. J., & Novais, P. (2023). Large Language

Programming Language Generations s Compies for e dn Genersion of programming

Languages?. Short Paper). Schloss Dagstuhl-Leibniz-Zentrum flr
Informatik.

class Manager:

def init (self, subordinate employee):
self.hours worked = 1
self.subordinate = subordinate employee

increment subordinate hours(self):
self.subordinate.increment hours()

, an _employee = Employee()
e i . print("Before:", an_employee.hours worked)
35$955899599993999589958958 ¢ 538 a_manager - Manager(an_employee)
a_manager.increment subordinate hours()

print("After:", an employee.hours worked)

S e e e v v e o o e o e sk v e e e e o o e s S e e e o o o e o e ok ok e e e e o

FUNCTION: INCH - Input character

INPUT: none #Second #Fourth?
OUTPUT: char in acc A

DESTROYS: acc A

CALLS: none

DESCRIPTION: Gets 1 character from terminal

* % % ¥ ¥ ¥

C010 B6 80 04 1INCH LDA A ACIA GET STATUS

c013 47 Tanis SHTFT RORF FLAG InTo carry Model-driven  Domain Specific Large Language
C014 24 FA BCC INCH RECIEVE NOT READY Development Language Model

Cc016 B6 80 05 LDA A ACIA+1 GET CHAR

C019 84 7F AND A #S87F MASK PARITY

CO01B 7E CO 79 JMP OUTCH ECHO & RTS



REFACTORING

IMPROVING THE DESIGN

Refatorag&o no contexto do Agile

Manifesto for Agile Software Development

One argument is that refactoring can be an alternative to upfront design. In
this scenario you don’t do any design at all. You just code the first approach
that comes into your head, get it working, and then refactor it into shape. Actu-

We are uncovering better ways of developing
software by doing it and helping others do it.

Through this work we have come to value: ally, this approach can work. I've seen people do this and come out with a very
Individuals and interactions over processesand tools ~ Well-designed piece of software. Those who support Extreme Programming
Working software over comprehensive documentation [Beck, XP] often are p()rtrayed as advocating this appr()ach.

Customer collaboration over contract negotiation
Responding to change over following a plan

That is, while there is value in the items on - - : 2 2
4 acto aslis Che S. TOUu S O DITO S oD N
BED whiue AR b With ’refut ring the emph.1 is changes. You still d uj front design, but nov
you don’t try to find the solution. Instead all you want is a reasonable solution.
You know that as you build the solution, as you understand more about the
problem, you realize that the best solution is different from the one you origi-

Kent Beck James Grenning  Robert C. Martin

Mike Beedle Jim Highsmith  SteveMellor ~ nally came up with. With refactoring this is not a problem, for it no longer is
Arie van Bennekum  Andrew Hunt Ken Schwaber - . ; x
Alistair Cockburn Ron Jeffries Jeff Sutherland ~~ €XPENSIVE TO make the changcs.
Ward Cunningham Jon Kern Dave Thomas

Martin Fowler Brian Marick



Automacao como pilar do DevOps

O:-A {ira ’

Kubernetes Orchestration

R °
P, Deploy “
| | Terraform
y Terraform to
Operate
— [ )
[ ]
®
docker =
Build Artifact S ol sg
eie, QW e I9Grafano
Actions P

E2E Testing Workflow Visualization & Alerts
Automation

O LLM automatiza o draft de coédigo,
evitando analysis paralysis

LLMs tendem a convergir para solucoes
médias e para padroes amplamente
representados nos dados

Alguns LLMs sao melhores para
exploracao, outros para geracao e
outros pararevisao, use todos.

O ciclo ADIT inteiro pode ser apoiado
por LLMs, havendo Ae D, o | é melhor.

E preciso gerenciar a atenco e a janela
de contexto — refinamento sucessivo.
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LLMs na producao de codigo



Context Engineering

Natural Language
Analytics
with Generative

Large-Language Models

( 3
Context iterate & refine
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& background : |
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. . \/ !
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’ — Output
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patterns #
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Modelo Operacional de Prototipagem

=  System Documentation Architecture Framework /  11.883 tokens

is the proposed documentation structure tha 2rate systematically, document by document, in our future int

Definir projeto, funcao e ambiente

System Master Documentation Structure
Module 1: System Requirements & Architectural Blueprint (ADD)

G ra n U | a r | Z a r eSt r U t U ra d OC U m e n ta | This document defines the system topology, structural patterns, and the lifecycle of a narrative trail.
* 1.1 System Architecture Overview
P I a neja r. S pri ntS d ese nVOlVi me ntO Tiered Architecture (Frontend, Orchestration Backend, LLM Gateway).

o Design Patterns (Agent Pattern, Gateway Pattern, State Machine, Factory for Personas).
* 1.2 System Sequence and Process Flow
H . o End-to-end flow diagrams from Teacher Configuration to Pupil Evaluation.
Produzir em ciclos controlados . N
o Data boundaries and security considerations.
+ 1.3 The 6+1 Narrative Phase Design
. Kurt Vonnegut adaptation blueprint.
I te ra r aJ u Stes e nt re a S fases o Phase mapping: Ponto de partida, Desafio inicial, Tensao produtiva, Descoberta guiada, Virada aplicada, Valor final, Avaliagao final.
+ 1.4 Dificulty Level Matrix

o Cross-cutting mechanics (Facil, Moderado, Dificil) mapping how prompts, validation criteria, and evaluations scale in complexity.

Module 2: Domain Modeling & TypeScript Type Definitions

This document establishes the compile-time type safety of our system, ensuring that both backend models and LLM payloads share unified
contracts.




Geracao de Codigo em Escala

Contextos crescem rapidamente
A janela precisa gestao
Conversas exigem poda seletiva
Decisdes devem ser preservadas

Cddigo escrito por iteracao

Copy of Sistema de Planificagao Curricular Inteligente /

Code

£ my_api_key:

gemini_service = LLMService(api_key=my_api_key

gemini_response = gemini

print(“Resposta do Gemi

service.generate_res;

:*, gemini_response)

print("Teste do Gemini ignorado.™)

t Exception e:

print(f"Erro Gemini

print(™\n--- A testar LLM Local (Ollama) ---")

local_service = LLMService()

tokens

Token Usage:
Input tokens:
Output tokens:

Total tokens:

page

/0

408.897
619,129
1.028.026

pricing

local_response = local_service.generate_response(test_prompt, use_local=True)

print(“Resposta do LLM Local:

t Exception as e:

print(f*Erro Local: {e}")

(@© An internal error has occurred.

local_response)




Prototipo como Semente Logica

'Logical Space

o Triadic semiosis in a topological space *

Initial Logic

Capturar alégica estruturante
Acelerar compreensao da equipe
Materializar a primeira versao
Testar limites funcionais reais

Escalar com mddulos estaveis

“““““ (e )
T That to which
hi the sign refers

That which The meaning or effect
stands for something produced in a mind



Prototipagem como Aprendizagem Controlada

Prototipar é aprender fazendo
Cada erro informa ajustes

LLMs aceleram ciclos exploratdrios
Humanos mantém direcao critica

O produto emerge progressivamente

el

5.REFINEMENT | ¥-._

Improve design
and approach

4. FEEDBACK
Collect results,
issues, , insights

©

1. GOAL
Define objective

HUMAN
Controller

2. PROTOTYPE
Build minimal

Evaluate behavior
and limits

VALIDATED
SOLUTION

Progressive product
with increasing confidence

Better understanding
More control
Higher confidence

Lower risk



TTTTTTTTTTTTTTT

Un

ho
I

Q.Q.Q_
©Q

ade
E e En
Depto. If t

Do AMALIA a Pedagogia: Licoes em
Geracao de Codigo no AFONSINHO

Paulo Novais, Francisco S. Marcondes, Adelino Gala

ALGORITMI Research Centre/LASI, University of Minho, Braga, Portugal



