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Programming — concept and cycle

Programming is writing computer code (or program) to solve a problem.p

Usually, three stages:iz

é ) é ) é )

Before
"coding"

\. J

* What/why are we
building?
* Constraints

» Anticipated failures

» Stakeholders
 Team skills

>

During
"coding"”

\. J

 Writing functions,
modules and
tests

>

 ‘Everything’ for production

.

After
"coding”

J

systems and decision-making

(deployment, monitoring,
compliance, incident

response and communication

with stakeholders)
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Programming education — Higher Education

Focus: correctness in controlled settings

« Toy datasets
« Minimal real data / APl usage

« Single-file solutions (in most cases)

* “Fill-in-the-blank” notebooks

 “Mechanical” scaffolded exercises
(simplified before coding setting)

* Minimal debugging skills

« Minimal (or inexistent) after coding setting

» Presentation restricted to plotting/discussing results
(technical interpretation)




Programming education — elsewhere
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'Vibe coding' named word of
the year by Collins Dictionary
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'Vibe coding' named word of the year by Collins Dictionary. [3]

Education & Experience / All Respondents

How did you learn to code for AI?

Al CodeGen tools or Al-enabls
Other online resources (e.g. ¢
Technical documentation (is ¢
Videos (not associated with s
Blogs or podcasts

Colleague or on-the-job train
Stack Overflow or Stack Exch
Online Courses or Certificatio
Books / Physical media
School (i.e., University, Collet
Games or coding challenges

Coding Bootcamp

\ 2025
Q Developer
=] Suwveyp

Learning how to code for Al (n=28,172 — 57.5%). [4]
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Educational
gaps?

Source: survey.stackoverflow.co/2025
Data licensed under Open Database License (ODbL)
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Agentic frameworks

Agent Runtime

e Infrastructure, abstractions, and tools for Orchestration
building agents

Tools

Profile, goals, & instructions

' . o0 Y Memory :short-term ' :long-term:
* emphasis on autonomy, planning, and goal- =
dl reCted be haV|Ou r Model based Reasoning/Planning
oe® GitHub ¢ Model

m.e.barreto@L5E-Mac-m ~ % copilot

B SgML respcnee General agent architecture
oe and components. [5]

Uses m.e.barreto@LSE-Mac-m ~ ¥ claude
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<> Development

O Kit
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GitHub Copilot CLI
I+ gopil?)‘t"SoDK </> A AntlgraVIty Claude Agent SDK
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Agentic frameworks — task examples

“Implement a REST API endpoint that returns the top
10 most frequently accessed URLs from a web server
log file. Include unit tests and documentation.”

\ |

—— Took
Prampi — Copilst -Cal- N . .
Tt LLAY planreng Aus & Yaldate | f dosumanlatisn ;
Linwe MEUls  Frodback Python lulens Prytmis b

. i
A L _I_ 1l

- Parse log files « Write unit tests  + Generates

« Count URLs + Identify failing documentation strings
« Return computed =~ ©as€s * Produce human-
frequencies * Refine code readable API
documentation

Agentic workflow for implementing a REST task. [6]
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Agentic frameworks — task examples

O Jules integrates the
“Integrate the Google Gemini API Google Gemini API
into the R1 robot”.

Fig. 4: Agentic Coding Example-APl Integration with
Jules. This Aowchart illustrates how Jules autonomous]y
integrates the Google Gemini APL, executing tasks from
repository analysis and code modification to documenta-
tion and Git operations demonsirating & complete, muli-
step software development workflow typical of advanced
agentic coding systems.

Agentic coding example. [7]
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Adoption of agentic frameworks

Still incipient but increasingly being piloted

Usa of Al by respondents’ erganizations, % of respondents

Organizations that use Al in at least 1 business function’ Phase of Al use among crganizations
using Al in 2025

()]

| Fully scaled: &) has been
Tty dipdoyad and inlagrai-
wd Boross organization

| Secnling: Grirming e

deploymert adoption ot
&) poross organzation

| Pileting: Implimaning

oy
! Al or afirst use case in
L Eruginess
| Exparamanting: Any use
or eay beshing of Al
o
T T A s WERY anaa AR I
1 o ) R W LS A 7 7 O T & i 5 vl gopks In 39E-10 i y Iw oi leg
AL Y mial proteaana PICIN T o = iy W Tl o Fma mdopied &l ina iy 113 EEn 3
(1 1 1 | & r o
rive Bl 5 (& Y i

Data captured from 25 June to 29 July 2025, 1,993 participants, 105 nations. [8]

Cost decrease within business units from Al use, past 12 months, by function, % of respondants
B Cocreass by =20% Wl Decreass by 11555 [l Decreass by S10%

— S
T
Strategy and corparate finance | {HRIRGII R ZE N s2
service aperations (RTINS s1
B =T
Suppty chain sevdinventory management. | EEEIRISERR <o
Marketing and saies. |EGHRNI IR R <5
Product or service development n_ 47
Risk, legal, and compliaree _45
PR O
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Adoption of agentic frameworks e

Viewed as promising approach

AWS SUMMIT
EMEA ON-DEMAND HUB Session Details ~ Take th

Enterprises are doubling down on Agents

/ /

0 O

of enterprise software apps of day-to-day work decisions
will include agentic Al by will be made autonomousl
2028, up from less than 1%  through agentic Al by 2028.
in 2024.

Top -.:'..l'.-.:yil. Technology Trends for 2025," October 2024 | = The ewt
Fullscreen

AWS Summit London 2026 112530 ~e-iive D =[] %
https://aws.amazon.com/events/summits/london/
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Adoption of agentic frameworks e

What industry purposes or specific

taSkS are yOU USing AI agents in Al Agents / Industry Purpose
Al agent uses at work

your development work?

Software engineering

Data and analytics

IT operations

Business process automation
Decision intelligence
Customer service support
Marketing

Cybersecurity

Robotics

Developer
Survey

Adoption of Al agents (n=12,301 — 25.1%). [4]
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Source: survey.stackoverflow.co/2025
Data licensed under Open Database License (ODbL)
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Adoption of agentic frameworks e

To what extent do you agree with the  Aente Al Respangents
following statements regarding the impact Impacts of Al agents

Of AI agents On yo u r WO rk aS a d eve Ioper? Al agents have reduced the time spent on specific development tasks.
Al agents have increased my productivity.
a1% . ]204% 6% 4.9%
Al agents have improved the quality of my code.

25.3%

Al agents have improved collaboration within my team.

10.7%  [40.5% 22.2%

Al agents have helped me solve complex problems more effectively.

31.9% 25.3% 14.2% 11.5%

Al agents have helped me automate repetitive tasks.
34.9% 22.4%
Al agents have accelerated my learning about new technologies or codebases.

35.9%

@ Strongly disagree

® Somewhat disagree

® Neutral

® Somewhat agree
Strongly agree

Source: survey.stackoverflow.co/2025
Data licensed under Open Database License (ODbL)

Adoption of Al agents (n=12,823 — 26.2%). [4]
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Agency levels

« Agency: the capacity to act intentionally

Autonomy: the ability to operate without a human operator for a protracted period of time

(robotics/Al contexts)

1 ™M L2 o

IIser as an Iser as a User as a
Operator Collaborator  Consultant
LAy gvecrs and et and agani ANl [akes dend bul
TRk B AR I, colistnralivaly pln, oAl uaee o
ST ACEE. Slgale, & fu L, avpanissiprefarancos.

Five levels of autonomy for Al agents [9]




New programming competence

Line-by-line
implementation

Writing code —»

Single scripts —»

<[>

Isolated programs
and notebooks

Getting the code

Syntax right

Building features
and functions

0 Implementation —»

. Focus: Code correctness
Toolset: IDEs, libraries, frameworks

J

TO: The Programmer as an Orchestrator

/+

(]

=]
[ 4

NS

}D@ g}@

* XX | Generating &

refining code

Multi-agent
workflows

System
behaviour

Orchestration

Focus: Desired outcomes & system impact
- Toolset: LLMs, agents, tools, APIs, evaluation

—_—

Coordinating agents,
tools and data in
end-to-end flows

Ensuring correctness,
reliability, safety and
performance

Designing, monitoring
and steering the
whole system

—_—

Guide Al to produce,
improve and adapt
solutions

The Programmer Becomes a System Orchestrator

Understand
Problem

Orchestrate
Agents & Tools

</>

Generate
& Refine

=

Validate

& Evaluate

Deploy &
Measure Impact

GenAl generated.

LSE
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What's already happening in LSE classrooms

‘ . . & el ¥ O
GENIAL: When are GENerative Al L5t = @iz

Tools a Catalyst for Learning? A Student Manifesto
’ for Assessment in the
A Collaborative Focus Group Age of Al

l"\

A

https://lse-dsi.github.io/genial/

2024/25

Tuesday 28 April -
Wednesday 29 April 2026

. 18t LSE-funded project on GenAl in Education (2023-2024)

. Seven courses, 4 departments, 220 students

. Al-supported formative classroom exercises, including
programming

Generative Al in Education:
The learning mind: cultivating
wisdom and capability for an
Al-transformed world.

Al in education showcases
. Al-assisted coding and database modelling

The Eden Centre hosted several sessions throughout the 2025/26 academic year. These . Agentic Al in behavioural intervention systems
45-minute interactive meet-ups (hybrid attendance) provided an opportunity for . LLM as assignment

colleagues to present their innovative use of Al in teaching, learning, assessment, or
curriculum design and development in both qualitative and quantitative disciplines in the
social sciences.

. Al-enhanced feedback
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Emerging pedagogical approaches

Al as tutor
providing step-by-step feedback
acting as teaching assistants

Al as collaborator
pair programming + debugging
iterative refinement

Al as object of reasoning
students debugging Al-generated code
students revising tasks, implementation plans,
and unit tests

... and many other reported use cases, surveys, and
case-control studies

5 O —
" 44 B3%
W=

40
Lt 12 7E%

i 19.31%

L[
e
o 20.69%
20 i

15 57%

53

0

[

..I

=

digailabibty Debugging Time Laarning Personalized
Supgart Efficiency G ammns Feedback

Benefits of learning with Al agents.
Analysis of 58 peer-reviewed studies published between 2022 and 2025 [10]




New programming
competence expandeq)

- Baseline Al programming skills
- Foundational (non-negotiable)
- Transitional

- Agentic Al

GenAl generated.

&
ddd

Agent
Orchestration
Design and coordinate

multiple agents and
tools to achieve goals.

XE

3. AI-ERA SKILLS

Orchestrate ¢ Evaluate ° Innovate

S

Prompting as
Programming
Craft clear promgp
and system
instructions.

o

Output
Validation
Critically evaluate
Al-generated code
and outputs.

System
Oversight
Monitor, debug, and
ensure reliability,
safety, and ethics.

diE -

Iterative
Improvement
Refine specifications,
prompts, and
workflows.

o

Problem
Framing
Understand problems
in context and define
what needs to be
built.

2. TRANSITIONAL SKILLS

Translate * Structure  Specify

Specification
& Requirements
Write clear, testable

requirements,
constraints, and
success criteria.

0

OB

Decomposition
& Abstraction
Break problems into
modules, define
interfaces, and
abstract details.

o

Modeling &
Design
Design workflows,
algorithms, and
data structures.

A

Testing
Mindset
Think in terms of
test cases, edge
cases, and
expected behavior.

<

Syntax &

Sem

Understand the
language rules and

/>

antics

| constructs.

N

<

Foundations give
you the technical

fluency.

*

B
4o
Control Flow

Master conditionals,
loops, functions,
and recursion.

SE

Data Structures
Work with lists,
dictionaries, sets,
trees, graphs, etc.

A
Debugging

Find, fix, and
explain errors

systematically.

>-]

Tools &
Environments
Use IDEs, version
control, and
package managers.

HOW THEY WORK TOGETHER

Transitional skills

5

help you translate
problems into

structured solutions.

-~ &

Al-era skills let you

improve solutions.

orchestrate Al systems
to build, validate, and

Computational
Thinking
Logic, patterns,
algorithms, and
problem solving.

Ky
0Q@e
D

L

p----0

p---o

®---0

Why it matters

Enables you to work
with Al systems

to solve complex,
real-world problems
at scale.

Why it matters

Bridges intent to
implementation.
Turns ideas into
clear, actionable
plans that Al (or
humans) can
execute.

Why it matters
The essential
bedrock that
makes higher-level
thinking and
innovation
possible.

You become an

orchestrator—driving
impact beyond
writing code.

Core Idea: Al doesn't replace these skills—it amplifies them. The better your foundation and translation skills,
the more powerful you are as an orchestrator of Al systems.
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S p e C I fl Catl O n 'd rl Ve n d eSI g n (S S D ) Spec-driven development with ADK and Antigravity

Spec-driven design is about making
technical decisions explicit, reviewable,
and evolvable via a series of “steering
documents” that guide agent behaviour
and tasks.

The workflow becomes:
Spec — Plan — Tasks — Code

Requirements can be specified via EARS

(Easy Approach to Requirements Syntax):

WHEN [condition/event]
THE SYSTEM SHALL [expected behavior]

https://codelabs.developers.google.com/sdd-adk-antigravity#2

sdd-adk-agents-agy/ )
— .agents/

| }—— workflows/ # SDD slash commands (/speckit.*) — manual trigger
F—— speckit.specify.md

— speckit.clarify.md

— speckit.plan.md

— speckit.tasks.md

— speckit.analyze.md

F—— speckit.implement.md

— speckit.checklist.md

L — speckit.constitution.md

[(TTsl T

|

|

|

|

|

|

|

|

| skills/ # Antigravity skills (loaded on demand, agent determine
| — mcp-toolbox-postgres/

| | L— sKkILL.md # MCP Toolbox config skill

| L— repo-research/

| L— SKILL.md # Repo analysis skill

| rules/ # Always-active context

F—— .specify/ # spec-kit SDD templates and memory
| memory/constitution.md

| templates/

| scripts/

F—— restaurant_concierge/ # ADK agent package

|  — __init__.py

| F—— agent.py # LlmAgent + ToolContext tools + Toolbox integration
| L— .env # Vertex AI configuration

F—— server.py # FastAPI server wrapping the agent
— tools.yaml # MCP Toolbox tool definitions

F—— scripts/ # Setup scripts

L— pyproject.toml



https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2
https://codelabs.developers.google.com/sdd-adk-antigravity#2

Bottlenecks

Academic “technical debt”

Messy use cases (including data)

Problem specification under “system thinking”:
logical: what needs to be developed
analytical: high-level components, interaction
computational: modules, rules, data flow
procedural: optimal execution, best practices

Access to tooling + agentic framework literacy

Validation

LSE
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What have we heard today?

Speaker Skills / Capabilities / Approaches

Tatiana Al Research Agents: idea => tree-based experimentation => write up; well-defined specification; AIRSbench
triplets (problem, dataset, metric) mapped to Agent (research, plan, ...); 3-tier paradigm (validator, discoverer,
innovator)

Dimitrios GenAl in Finance: ensemble of models approving card transactions; best case for agents is coding (known ROls);
agents mostly for internal processes, not customer-facing yet

David GenAi and Creativity: brainstorming, ideation, writing; divergent thinking, problem solving, creative writing;
novelty and usefulness; discussion structure, iterative refinement, and interaction design; creativity as
engineering problem

Yi Wei Lesion segmentation: guided model (mouse click), predictive/interpretable features/biomarkers; 2 years for full-
automatic models; agentic systems for feature recommendation (CT scan and image segmentation)

Niek Multicalibration: optimisation of predictive performance metrics; manual specification of segments

Don Repository automation: code “magicians”; Continuous Al; “constraint-guided” programming; performance
engineering; formal verification

Chengchun | LLM reasoning: code benchmarks; prompting approaches; reward model




What we can do today

. Al tutor integration
(especially for first-time programmers)

Guery ~m (“Exercise Duration)

_p:3 Student [ =

{+ .] UL RAG-based Knawiedge QRA Retriy Exercise Frequeacy’

1 - .?' ‘ —_—
Sagelavon Betow O ek Culdénce A’-}

e ' < ‘. : e wew " ‘-'S." :

(' ‘i W I Menr e Pragramming Twinring o ’ s < -.‘”"""‘l " ‘ v Student
- "" Mg iy iy | | o o) Collect Interactions Code Not As Expected Error.
ugelavon - T 4 . . . . .

i = Answer Accnracy @ Interaction demonstrating LeafTutor diagnosing a non-error output issue. [11]

IE}J - L Fallow op Quastinns " ‘

Sagelavon .‘O(A;..-V;c-.l“‘;‘f;nur_u' F.) e

3

(L S PR )

»
A .Q°.' S - o-ﬁ.'o
fa=)) Q @ 5 -
.“‘;&. e —— . Q . ¢ Knowiudge Trasmg
a Recommendad (ramied Rerem manded ! (-] Made
PR Wby TRL Conine Besnnrven [}
L > 2 » (-3 2 Q
‘ : 4 . ! . . e L)
- : [PPSR
"—"v Lewrming Beport Pervanatioed Kaswindge
Lraph
Biastes 40 Srudees R
LR
=
o (5L UL [ - Q— 'l.' (bt $
Brcommended Favicinn . .. e b =1

Fig. 2. The architecture of the SageJavon Platform, comprising four main modules: [Leam], [Practice), [Evaluate], and [Support). (i) Upon entenng

Sagelavan, students can first use the [Learn] module to access the Heurlstic Dlalogue Leaming Module for explanations of Java-related concepts. Archtiecture of SageJavon_ [11]
(ii) If students identify gaps in their knowledge, they can then use the [Practice]) module, which recommends targeted exercises for practice. (i)
The [Evaluate] module assesses the student's code based on thelr exercise hissory and predicts thedr knowledge level. (iv) After determining the
stadent’s knowledge level, the [Support] module peovides a comprehensive leaming diagaosls and recommends tailored resources to facilitase
farther improvement,
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What we can do today

. Al debugging labs

Problen: first_num_greater_than Q
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Figure 1: In HYPOCOMPASS, given a problem description (A), a student user (in the role of a Teaching Assastant) needs to compile a test
suste (B) and assast multiple LEM-simulated agents (e.g., Bob, Chelsea, Dave) in an Office Hour Queue (C) through a chat interface (E). Each
LLM-agent acts as a novice seeking help with a buggy solution (D) and provides feedback to the user (F).
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Revise the implementation plan Fo ens_ure that: 1) Mgr_ssn (FK) points to Ssn (so it's a self- oF ECONOMICS AND
reference for the ta_b\e]; 2) data insertion will re:.specl all FK rules and load the data correctly; POLITICAL SCIENCE W
and 3) when showing SQL results, use appropriate tabular format so the results are clear.
. - . - Regarding the unit test and verification plan: FK constraints are likely to be checked during

data loading and join operations, so there's no need to check them again. How do you plan to
° S peCIfI catl o n -fl rSt as SI g n m ents check for qﬂery ri;suhspcorrectness? Explain. Also, we will run this co?::le on Goog\eyCOI:b, 50
the python3 command to run the unittest may not work. Revise as well.

(LSE ST207 - Databases) oI ML) ¢ Q 3. Implementation plan

4. Reﬂnement [2] Implementation Plan now m & Q X

A

e Implementation Plan - Database Modelling and Programming
Exercise
» This plan outlines the steps to create a SQLite database for a company, import data from
o CSV files, and implement SQL gueries and unit tests.
Let's work on a database modelling and programming exercise. The context is a company 2 . Pla nn | ng a nd a naIyS|S
database with information on employees and their dependants, projects and departments. Proposed Changes
Employees work for a department, have a supervisor, who is also an employee, and may
have one or more dependants. Each department controls a number of projects, where one or Running L nd command Open et
more employees work. Each department is managed by one employee. Refer to the attached find . —name "*.csv" E
ER model for more details, but use the CSV files to be uploaded to the project repository for TG cancel + Create company.db using SQLite.
the real table and column names, along with relationships. Your task is to help me creating a » Define schema based on CSV file structures:
Python notebook with code to create a "company” database in sglite, define the database Checked command status . CEEE: ), ), [0, 630 v, (D), (D), [T,
schema for all tables and relationships, import the data from the csv files and write SQL
. ) . . . Thought for <1s Salary, Mgr_ssn (FK), Dno (FK)
gueries to answer the following guestions: 1) group projects per department and list all )
employees working in each project; 2) find the top 5 employees based on the number of Checked command status .— : e, DAINBED (PK), Sumlzr‘ssn (FK), SUpSI=Starkdate
projects they work for; and 3) generate a list of all supervisors and their supervisees. When Thought for 2s : dEp“('lMatmnS - GRS (FK), mocatl,m (PK part)
we agree on the final code, we will generate unit tests for the database. We will open a ] s : ::_]k:c;n :P:::: .[:Kn:mt;:; ii;} :Z:tm + BN (FK)
browser to access Google Colab and import the code and the datasets. ) ) TS - en;ent . [Essn) (FK), [be endernt cane) (PK part), [68%, (Bt
TR Gemini 3 Flash o e Planning and An.aly5|s _ _ p ; i . Dep | ' ' '
Analyzed the CSV files and ER model. Developed an implementation plan for §reating the Relationship
SQLite database, importing data, and writing queries.

Data Import

1 . Database scenario 3 Implementation Plan « Use pandas or built-in @ csv module to read CSV files.

+ Insert data into SQLite tables.

Analyzing ER model and searching for CSV files
SQL Queries

Requesting user review of the implementation plan
* Query 1: Group projects by department and list employees in each.

| have analyzed the ER model and the provided CSV files. I've created an impgmentation
plan for the database modelling exercise. Please review the plan, and once agproved, | will
proceed with creating the SQLite database, importing the data, and writing tH SQL queries « Query 2: Top 5 employees by number of projects

> and unit tests.
Goo Ie + Group works_on by Essn, countprojects, join employee for names.
g 3 I 2 S =0 T [ open | * Query 3: Supervisors and supervisees.

Antl raVIt Implementation plan for the database modeling and programming exercise. A
g y P P 9 R 9 + Self-join employee on Mgr_ssn = Ssn.

+ Join department, project, works_on,k and employee .




. Specification-first assignments
(LSE ST207 — Databases — cont.)

Database Schema Definition

Planning and analysis completed. Starting the execution phase by creating the SQLite
database and defining the schema for all tables, including the self-referencing manager
relationship.

“» setup_db.py °=Task

Creating SQLite database and defining schema with self-referencing FKs

Edited “=Task

Edited % setup_db.py +132-0

python3 /fUsers/m.e. barre‘cofTools/Google_AGY/seE

tup_db. py

1 Step Requires Input

5. Database creation

6. Data loading

v

both plans seem fine. Proceed with the implementation.

Database Schema Definition

Database schema defined. Encountered a timeout during initial data import attempt. Now
re-running the import with direct sqlite3 calls to ensure completion and correct foreign key
handling.

% import_data.py % setup_db.py °=Task

Creating SQLite database and defining schema with self-referencing FKs

Importing data from CSV files and verifying integrity

Database Schema Definition and Data Import

Initial database setup encountered issues with missing tables and timeouts. Re-running the
initialization and import together to ensure company.db is correctly populated and foreign
keys are verified.

% setup_and_import.py

Re-initializing database and importing data using direct sqlite3 calls to ensure correct
table creation and loading.

Edited % setup_and_import.py +142 -0

python3 /Users/m.e. barretofTooLs!GoogLefAGY/seE
tup_and_import. py

Imported data into employee

= R R o N

-
=

il
12
13
14
15
16
17
18
19
20
il
22
23
24
25
26
27
28
29
30
31
3z
i3
34
35
36
37
38
39
49
A1

& setup_and_import.py

import sqlite3
import csv
import os

def create_schema(cursor):

cursor.execute("PRAGMA foreign_keys = ON;")

tables = ['dependent’, 'works_on', 'pr Shouldn't this be OFF instead of ON to
"employee'] allow for creating all tables with no FK
for table in tables: errors?
cursor.execute(f"DROP TABLE IF EXI

(=L LEIN  Add Comment

cursor.execute("""
CREATE TABLE employee (
Fname TEXT NOT NULL,
Minit TEXT,
Lname TEXT NOT NULL,
Ssn TEXT PRIMARY KEY,
Bdate TEXT,
Address TEXT,
Gender TEXT,
Salary REAL,
Mar_ssn TEXT,
Dno INTEGER,
FOREIGN KEY (Mgr_ssn) REFERENCES employee(Ssn},
FOREIGN KEY (Dno) REFERENCES department(Dnumber)

cursor.execute(
CREATE TABLE department (

Dname TEXT NOT NULL,

Dnumber INTEGER PRIMARY KEY,

Super_ssn TEXT NOT NULL,

Super_startdate TEXT,

FOREIGN KEY (Super_ssn) REFERENCES employee(Ssn)

Artifact for database
creation and data loading
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import pandas as pd POL|T|CAL SCIENCE .

1
2
3
4 def run_gueries(db_path='/Users/m.e.barreto/Tools/Google_AGY/company.db'):
5 conn = sqlite3.connect(db_path)

6

7

8

print("-— Query 1: Projects per Department and Employees ——-")
queryl = """

Specification-first assignments
(LSE ST207 — Databases — cont.) 2

12 e.Fname H s H e.Lname AS Employee
13 FROM department d
14 JOIN project p ON d.Dnumber = p.Dnum
15 JOIN works_on w ON p.Pnumber = w.Pno
. . 16 JOIN employee e ON w.Essn = e.Ssn
17 ORDER BY d.Dname, p.Pname;
7. Query implementation R
19 dfl = pd.read_sql_query(queryl, conn)
20 print(dfl.to_string(index=False))
21 print("\n")
0 - f
Querv Implementatlon 23 print("-— Query 2: Top 5 Employees by Number of Projects ——-") 8 . Test Of database querl eS
Database schema defined and data successf ported from all CSV files. Foreign key o RS
- . e . . . 26 .F 1" ' || e.L AS Emply b
integrity verified. Moving to query im entation phase. - e
i WAL GLICEES © Query Implementation
29 JOIN works_on w ON e.Ssn = w.Essn
30 GROUP BY e.Ssn Database schema defined and data successfully imported from all CSV files. Foreign key
31 ORDER BY Project_Count DESC, Employee ASC . N g . .
_ ) 0 LINIT 5; integrity verified. Moving to query implementation phase.
@ run_queries.py Task -
34 df2 = pd.read_sql_query(query2, conn)
35 print(df2.to_string(index=False))
£J Lt Ut % run_queries.py = Task

Writing and executing SQL queries for project grouping, top employees, and

supervisor hierarchy. Ar“fact for database q uery Writing and executing SQL queries for project grouping, top employees, and

. supervisor hierarchy.
Edited := Task

Edited := Task

Edited @ run_gueries. +54 -0
’ -4 i Edited % run_queries.py +54 -0

python3 /Users/m.e.barreto/Tools/Google_AGY/rulE) : python3 /Users/m.e.barreto/Tools/Google_AGY/rufE
n_queries.py

n_gueries.py ST ST
Josh Zell Jenny Vos

Ask every time Kate King Arnold Head
Kate King Gerald Small

Kate King Helga Pataki

1 Step Requires Input ] (e oS
Lyle Leslie Billie King

» Lyle Leslie Jon Kramer

Naveen Drew Carl Reedy

Sammy Hall Red Bacher

Ask every time
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. Specification-first assignments
(LSE ST207 — Databases — cont.)

Unit Testing and Verification
SQL gueries implemented and results displayed. Ve project grouping, top employees,
and supervisor hierarchy. Data counts and n keys were previously verified during
import. Now creating formal unit t or automated validation.

i@ test_db.py Task

Creating and running Colab-compatible unit tests to verify query correctness and data
counts.

Final Presentation

Unit tests passed successfully. Database schema, data import, and gueries have been
verified for correctness and integrity. Now consolidating all work into a single Jupyter
MNotebook and preparing the final walkthrough.

% test_db.py

import
import
import
import

sqlite3
unittest
pandas as pd
5ys

class TestCompanyDatabase(unittest.TestCase):

@cl
def

@acl
def

def

assmethod

setUpClass(cls):

cls.db_path = '/Users/m.e.barreto/Tools/Google_AGY/company.db*
cls.conn = sqlite3.connect(cls.db_path)

assmethod
tearDownClass(cls):
cls.conn.close()

test_table_counts(self):
"""yerify that record counts match expected CSV row counts (excludil
cursor = self.conn.cursor()

expected_counts = {
'employee': 4@,
‘department': 6,
‘project’: 11,
‘works_on': 48,
‘dependent': 11
}

for table, count in expected counts.items():
cursor.execute(f"SELECT COUNT(x) FROM {table}")
actual_count = cursor.fetchone()[8]
self.assertEqualiactual_count, count, f"Count mismatch for {tab

f test_query2_correctness(self):

"*“Verify Query 2: Top 5 employees by project count."""
query = """

SELECT e.Ssn, COUNT(w.Pno) as cnt

FROM employee e JOIN works_on w ON e.Ssn = w.Essn

GROUP BY e.S5sn ORDER BY cnt DESC, e.Lname ASC LIMIT 5;

df = pd.read_sql_query(query, self.conn)

THE LONDON SCHOOL
oF ECONOMICS AnD

POLITICAL SCIENCE W

10. Consolidation of all artifacts after
successful unit test validation

9. Definition of unit tests

Artifact for unit tests

A 4

| don't think you can simply cat all .py files into a final_consolidation.txt file. | need a
Python Jupyter notebook (extension .ipynb) and you need to remove any duplicate
commands related to openinig and closing database connections. Structure the code so
all steps are properly separated in sections and make sure the entire code will work
when imported to Google Colab. Replace all file paths with fcontent for compatibility.

Final Presentation

Consolidated all code into a well-structured [ .ipynb file, removing duplicates, and
ensuring compatibility with Google Colab by using /content paths. Created a final
walkthrough for the project. Task completed.

L Walkthrough [J] company_exercise.ipynb

Creating the Jupyter Notebook for Google Colab with consolidated and structured
code.

Notifying the user of the completed notebook and walkthrough.

I have successfully consolidated the database exercise into a single Jupyter Notebook

( company_exercise.ipynb ) and prepared a final walkthrough. The notebook is structured
with clear sections (Schema, Import, Queries, Testing) and uses /content paths for full
compatibility with Google Colab. I've also incorporated your feedback by setting the initial
FK PRAGMA to OFF and removing duplicate database connections. Please review the final
results.

L] company_exercise.ipynb @
71 Walkthrough @

Final walkthrough of the database modelling exercise.




mle_pipeline_agent = agents.SequentialAgent(
name="mle_pipeline_agent",

sub_agents=[
initialization_agent_module.initialization_agent,
refinement_agent_module.refinement_agent,
at We Can O to ay ensemble_agent_module.ensemble_agent,
submission_agent_module.submission_agent,
1,

description="Executes a sequence of sub-agents for solving the MLE task.",
after_agent_callback=save_state,

. Multi-agent machine learning projects ’
(Ongoing implementation for STXXX mOdUIeS) # For ADK tools compatibility, the root agent must be named “root_agent’

root_agent = agents.Agent(
model=o0s.getenv("ROOT_AGENT_MODEL", "gemini-2.5-flash"),

name="mle_frontdoor_agent",
instruction=prompt.FRONTDOOR_INSTRUCTION,

(aD) global_instruction=prompt.SYSTEM_INSTRUCTION,
= sub_agents=[mle_pipeline_agent],
BaseAgent . .
generate_content_config=types.GenerateContentConfig(temperature=0.01),
‘ )
Extended By Extended By Extended By
SESSION ID & igokenstreaming | + N
Event 5 of 5
'
Event Request Response
A.LLM-Based B. Workflow Agents C. Custom Logic e
LimAgent ; -~
(Reasoning, Tools, SequentialAgent ParallelAgent LoopAgent CustomAgent _ = —

Transfer) X D gcogle,seurc{.’ -

Hello! I'm your Greeter assistant. How can | help you today?

content:
parts:

o what is the current time in london? e

functionResponse

Primary Agent Types ’ ’ .

v transfer_to_agent

invocationId:

author:

actions:
stateDelta:

Agent e
<> Development A%‘?{o gle " =
Kit nagravity :

timestam

title: "fu
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Closing thoughts

Reposition programming education around reasoning, specification, orchestration, and
validation of Al agent-mediated systems

If Al Can Code,Why Are Big-Tech
Founders Coding Again?

Zuckerberg moved his desk. Brin assembled a strike team. Vembu
gave up the CEO title. Something deeper than nostalgia is driving the
founders back to the terminal.

Faisal Haque. [12]
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