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Programming — concept and cycle

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

Usually, three stages:p
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Before
"coding"
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During
"coding"
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After "coding"

J

v' What/why are we
building?

v' Constraints

v Anticipated failures

v Stakeholders

v' Team skills

v Writing functions,
modules and tests

v’ ‘Everything’ for production
systems and decision-making
(deployment, monitoring,
compliance, incident response
and communication with
stakeholders)
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Programming education — school / HE

Mostly “mechanical” repetition of coding
patterns over boilerplate code and “clean” data.

Most academic practices do not cover

the entire cycle:

v Simplified “before coding” scenarios

v' “During code” lacks better code structuring
and debugging skills

v “After coding” scenarios usually missing




Programming education - elsewhere
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'Vibe coding' named word of
the year by Collins Dictionary
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AbatrectBiNap(Repet, V> forward, Mep<y,
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private AbstrectSifap(Mapet, V> backward, AbstrectdiMep<y
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iaverse « forward;
)
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protected Mapet, ¥» dologate() ( return delegate; )
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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
§ Developer
—l Survey
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Educational
gaps?

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

49,000+ responses from 177 countries across 62 questions focused on 314 different technologies. [4]
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How agents fit into programming education?

Agents have the potential to transform programming from “typing” to
“understanding” and “orchestrating” problem-solving systems.

“Before coding”

v Problem framing and design thinking

“During coding”

v Collaborative implementation and rapid experimentation

“After coding”

v’ Evaluation, refactoring, documentation, and presentation

v’ However, they can’t help much on compliance and accountability!

v Reflective learning throughout the cycle!
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Agent vs agentic frameworks

Agent framework: infrastructure,
abstractions, and tools for building agents.

r

Agent Runtime

Agentic framework: emphasis on , \
. . Orchestration Tools
autonomy, planning, and goal-directed ; Y
b e h aV| our Profile, goals, & instructions
oo ey || [ Memory ishort-term iong-term |

Model based Reasoning/Planning

Model

. v

\

General agent architecture
and components. [5]

agent.response
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Agent vs agentic frameworks

e GitHub Copilot

m.e.barreto@L5E-Mac-m ~ ¥ copilot

oe # Claude Code

m.e.barreto@LS5E-Mac-m ~ % claude

* Claude Code

oe <> Ready (m.e.barreto)

GitHub Copilot CLI < />

+ Copilot SDK

m.e.barretoBL5E-Mac-m ~ % gemini

Gemini CLI < >

Logged in with Google

Agent

Development

Kit

Gemini Code Assist for individuals

AGoo gle
Antigravity

Agent-first IDE
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Case study: ST207 — Databases (AT 2025)

Claude Projects: Database modelling

( Q, Bearch projects...

)

Your projects Team Shared with you Sort by

Set up Claude for your classes, career, and research

Activity v

Study project Career project Research project
Learn and master any @ Find the next step for your '-'; Analyze and organize @%
subject career research

GTZO? UseCase2 \ (ESTZO? Use Casel1 & \
Database creation and data generation following Use Relational database modelling
Case 1, where students have developed a database
model for an University database.

(Ip:lated 4 months ago ) (Ipclated 5months ago )

Design, Implementation & Analysis: Qurat-ul-ain Gul (Ann) / Marcos
Revision & Feedback: Steven Williams
Report: Qurat-ul-ain Gul (Ann)

¢ Claude

Analysis:

v' General usage and impressions

v" Prompt usage and modifications

v' Conceptual challenges

v’ Perceived usefulness (table)

v' Engagement patterns (based on GENIAL framework e)

Likert Scale Rating Use Case 1 (n=11 Use Case 2 (n=4
4 - Extremely Helpful 3(27%) 1(25%)

5 (46%) 2 (50%)
2 - Somewhat Helpful 3(27%) 1(25%)
0(0%) 0 (0%)
Total Helpful (3 & 4) 8 (73%) 3 (75%)

GENIAL framework:

v' Use case 1: 4 (reflective/resourceful), 4 (receptive), 3 (resistive)
v' Use case 2: 1 (reflective), 3 (receptive)
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Case study: ST207 — Databases (AT 2025

n8n workflow: Bloom Taxonomy classifier + Database query agent O-O{;o n8n

ool 2 Persona Bloom's Taxonomy Classifier + A © 0/2 Active ( ) Share a ] C)star 159,057 / Prototypi n g O n ly

Editor Executions Evaluations

Ry e A js @ 4 S e —4 Js ¢ A g — 4 & 0O
When chat message Extract Question Call Bloom's API Check for Errors | Format Response Chat Response
received \

L
P LS ]

@ Q o L2 D Hide chat |
Route Error A gs — — (-.&.) * T

Chat Logs - W

SQLite Natural Language Query Al Agent +Addtag © Inactive @

Editor Executions Evaluations

Nothing to display yet. Execute the

Database Query
Agent

ype a message D .
> D ¥ DQ Chat Trigger

Design: Qurat-ul-ain Gul (Ann) / Marcos : =
SQLite Query Tool . . .

Prototyping: Qurat-ul-ain Gul (Ann) S . j
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Case study: ST446 - Distributed Computing for Big Data

(WT 2026)

Amazon: Bedrock Agents

v’ Learner lab

Amazon Bedrock

AWS academy

Search and retrieval
LY

8 User query (trip req

]

uest) . p \ €
’ﬁw ¢

Amazon Bedrock

Agent

| Query + Retrieval @
b
&

r

Trip catalog
database

WS
T

LLM
Generated response |
DR S, Amazon Web Sondoes, Ind o its atfiliaces 20 rghes nesensed

. (]
Search and retrieval .
Fd

Calculator app

23




ase study: Agent orchestration

(aD)
(=]

BaseAgent

Extended By Extended By Extended By

A.LLM-Based B. Workflow Agents C. Custom Logic
LimAgent
(Reasoning, Tools, SequentialAgent ParallelAgent LoopAgent CustomAgent
Transfer)

Primary Agent Types

instruction = '’
Your role is a shop search agent on an e-commerce site with millions of
items. Your responsibility is to search items based on the queries you
recieve.

To find items use "find_shopping_items’ tool by passing a list of queries,
and answer to the user with item's name, description and img_url

shop_agent = Agent(
model='gemini-2.5-flash’,
name='shop_agent’,
description=(

'Shop agent for an e-commerce site’

Jr
instruction=instruction,
tools=[find_shopping_items],

v Prototyping only (for now)

SESSION ID 59
Event 5of 5 x

Event Request Response

® Greeter + transfer_to_agent
SR + transfer_to_agent
google_sear
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éger}t
evelopment
<> Kit

° \Doken Streaming ‘ + Ne

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

+ transfer_to_agent
v transfer to_agent

invocationId

author:

actions:
stateDelta:
artifactDelta:
transferToAgent:
requestedAuthConfigs:
requestedToolConfirmations:

dd:

timestamp:

title: "f

what is the current time in london? e




Case studies: AY 2026-2027

Google Antigravity: Database and machine learning pipelines

(selected STxxx courses)

Agent + D

A

Antigravity

3 Open Folder
. Planning Gemini 3 F...
Open Agent Manager [@ Clone Repository

Antigravity

R =]

Waorkspaces

Google_AGY

Antigravity - Settings

(demo)

o o Antigravity OpenAgentManager 03 [ B [ P | @& & @~

x

DJ

THE LONDON SCHOOL
oF ECONOMICS AnD
POLITICAL SCIENCE H

Google
Antigravity

o o

£ Inbox

+ Start conversation

Workspaces

~ Google_AGY

Database Design and SQL...

Playground

Implementing Sorting and ...
Implementing Sorting and ...

Spark MLIib Pipeline Devel...

P Knowledge
@ Browser
51 Settings

A

Y Provide Feedback

Agent Manager

Start new conversation in

Planning Gemini 3 Flash

<> Open editor Use Playground

Google_AGY

Open Editor &8

©
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Case studies: AY 2026-2027

Other tools: Data science and machine learning pipelines

v" Focus on open models and reproducible pipelines
v Mixture of infrastructure and autonomy

-

~  Hugging Face

[ |
BaseAgent
Extended By Extended By Extended By
A. LLM-Based B. Workflow Agents C. Custom Logic
LimAgent
(Reasoning, Tools, SequentialAgent ParallelAgent LoopAgent CustomAgent
Transfer)
Primary Agent Types
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SCGS: Skill coverage gap score

EXt ra S PRGS: Perceived readiness gap score

- *

Curriculum gaps and Transition Barriers:
Evidence for Equitable Workforce
Policy in the Al era

Dr Marcos Ennes Barreto,

lheb B iane, Chandrika Nandini Kompalli
LSE-Fudan Annual Conference
on Global Public Policy. [7]

LSE Change Makers 2024-25: 80 alumni from Dept of Statistics

Further extended to O*NET, AIOE Index and BLS Employment
Projections data to answer the following questions:

RQ1: Which curriculum-to-occupation skill gaps create the
greatest barriers to entering high demand Al augmented roles?

RQ2: What skill overlap patterns enable feasible transitions from
declining high Al exposure occupations into growing roles?

SCGS from MSc Statistics

¥ Industry Importance I LSE Preparedness (Scaled)

n=9
=7
= n=7 "
o 4 n=9 n=7
e ey n=7 I
s
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Skills
PRGS From MSc Statistics
B Self-Learning Effort [l LSE Preparedness (Scaled)
o
£ - ]
£
3 >

Quantitative Communication
Data Engineering Basics
Programming & Scripting

Machine Learning & Al

Statistical Inference & Modelling

Skills




Extras

Orchestration: context-centric decomposition

Planner

hands off
context

@l mFﬂr‘matmn TElEphUTIE

WRONG @

Q

game

Implementer

hands off
context

@lﬂuﬂ information

g | Tester

Split by what an agent needs to know, not by what role it plays.

lost

B

Tester has no

idea what Planner
decided

RIGHT &

clean
boundary
Feature Agent
Same agent. Same context.
Boels s btuc | | 97
: o : Agent
\ Implementation 1 Tests 3
i : i : )
----------- o1
/ clean
No handoff. boundary
No information Split only when
loss. context is truly
isolated

How to design agent systems from first principles. [8]

LSE
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Extras

Orchestration patterns

Five orchestration patterns for multi-agent AI systems

@@ Pattern 1: Prompt Chaining Y Pattern 2: Ruuting
[Step 'I]- :.}[ Step 2]“"‘&" -;:. m#’_ﬂ:ﬂ? 55"'“F|E query: Hﬂdku]
optional check %[HW*-’ query: Sonnet )
Sequential. Each output feeds the next. Right model for right task.
- Parallelization 6%&: Orchestrator-Worker
.//ﬂ [Drchestmtnr]
[ . [Wnrl:er B] {___] re:s.ultsf”f’ 1".? r%\resui'l:s
Wmﬁ (Worker) [w::ricer] (Worker)

Independent tasks. Broader coverage. =0

Most common in production.

3,

Quality over speed Ln-c:p until good.

Orchestration patterns. [8]
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