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1 Overview and Goals

The goal of this project is to design, build, and operate a modular, Al-augmented
analysis platform for stock portfolios. The platform ingests structured external data
(market prices) and unstructured external data (company news and web reports), turns
both into decision-relevant information, computes quantitative risk, performance, and
optimisation figures, and exposes the results through a small set of cooperating services
driven by an orchestrated multi-agent layer. Whether those services ship as one modular
monolith or as several deployables is not prescribed here: it is the architecture decision
you take in week 6 with the lecture’s three-stage match and defend in week 14.

This is a Software Engineering II project: the centre of gravity is architecture—how
you structure a system so that it meets its quality attributes and stays maintainable
while one part of it (the news understanding) is non-deterministic, fallible, and costly. Al
appears in two roles throughout the project: as a tool you build the system with, and as a
component that lives inside the system.

The single most important rule

The AI agents may only obtain and interpret quantitative values through the
deterministic services — they must never compute a risk number, a return, or an
allocation themselves. An agent that “estimates” a volatility is an architecture
defect. This separation of deterministic from non-deterministic system parts is the
core engineering lesson of the course, and it is graded.

1.1 What the platform does

1. Ingest market prices from a live API (e.g. Yahoo Finance) with a mandatory
cache/snapshot fallback.

2. Ingest company news / web reports (unstructured text).

3. Use an AT component to turn news into structured insights (e.g. sentiment, affected
tickers, event type) — validated against a domain ontology.

4. Compute risk, performance, and optimisation figures in deterministic services
(formulae and test vectors are provided to you).

5. Provide an orchestrated multi-agent advisor that combines the above into
portfolio insights and explanations.

6. Expose everything API-first, with a thin dashboard (e.g. Streamlit) only for demon-
stration.

Why build this?

This project forces the full architecture-and-engineering arc: you derive a service
architecture from a domain ontology, design contracts between services, harden the
system against unreliable external data, integrate non-deterministic AI behind stable
interfaces, and evaluate, observe, and scale it. You will ezperience first-hand why
non-deterministic components demand discipline — and you will use modern agentic
development tools to build it, while keeping a critical eye on what they produce.
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2 Functional Requirements

Each requirement names example services and their responsibilities. The exact class and
module decomposition is part of your architectural work — the names below are guidance,
not a prescription.

2.1 Market Data (deterministic)

Features

e Fetch historical and recent prices for a configurable set of tickers.

e Use a live API with a mandatory cache/snapshot fallback when the API is
unavailable or rate-limited.

e Provide a clean, versioned interface to downstream services.

| '

Services / Responsibilities

e MarketDataService: retrieval, caching, normalisation of price series.
e Must expose a stable contract independent of the upstream provider’s format.

2.2 News Ingestion & AI Insight Extraction (non-deterministic)

Features

e Ingest unstructured company news / reports for the portfolio’s tickers.

e Use an LLM to extract structured insights: sentiment, affected tickers,
event type, short summary.

e Validate every extracted insight against the domain ontology (valid ticker?
valid sector? plausible event type?).

| r

Services / Responsibilities

e NewsIngestionService: fetch and store raw news with provenance.

e ResearchAgent: LLM-based extraction returning a strict, schema-validated
Insight object. This is an Anti-Corruption Layer: the rest of the system
never sees raw LLM text, only validated Insights.

2.3 Quantitative Analysis (deterministic)

Features

Compute portfolio performance (returns, cumulative return, Sharpe ratio).
Compute risk (volatility, Value-at-Risk).

Compute a portfolio optimisation (mean-variance / Markowitz).
Formulae and reference test vectors are provided — you implement the
services and tests, not the financial theory.
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Services / Responsibilities

e PerformanceService, RiskService, OptimizationService.
e FEach is pure and deterministic: same input — same output. These are the
services your tests pin down exactly and your Al is evaluated against.

2.4 Portfolio State

Features / Services

e PortfolioService: holdings, positions, transactions (in-memory or simple
persistence is sufficient).

e Provides the current portfolio composition to the analysis services and the
advisor.

2.5 Multi-Agent Advisor (orchestration)

e An AdvisorAgent orchestrates specialised sub-agents to answer portfolio
questions and produce explained recommendations.

e Sub-agents communicate only through service contracts, never by sharing
internal state.

Services / Responsibilities

e AdvisorAgent (orchestrator), ResearchAgent (news — insights), RiskAgent
(calls RiskService, interprets), and OptimizationAgent (calls
OptimizationService, explains).

e Agents interpret and explain numbers; services compute them.

e The lecture script’s worked example (Part V, Section 44.1) describes the same
workflow with the role names document analyst (=~ ResearchAgent), portfolio
quant (~ RiskAgent / OptimizationAgent) and compliance checker (=~ the
ontology guard) — one design, two vocabularies.

2.6 Interface (API-first, thin UI)

e A clean HTTP/JSON API is the primary product surface.

e A thin dashboard (e.g. Streamlit) for demonstration: show the portfolio, the
computed figures, and the advisor’s explained recommendation.

e The Ul must contain no business logic — it only calls the API.

Section [§ shows low-fidelity sketches of the six screens this interface serves.
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3 Architecture: From Ontology to Services

Before implementing, derive your architecture from the domain. This is the traceability
chain you practised conceptually in AISE501 — now you build it for real.

Derivation chain

Domain understanding — Domain model — Ontology (asset classes, sectors, rules)
— Bounded contexts — Services with contracts — Al agents behind
anti-corruption layers — evaluation, observability, hardening.

3.1 Reference architecture

The system follows a service-oriented split — a logical split into services with contracts; the
deployment cut (one modular monolith, several deployables, or a hybrid) is the outcome
of your match. Deterministic services form a trustworthy core; the non-deterministic Al
layer sits on top and may only read the core through its contracts.

|  Thin Dashboard (Streamlit) --- API-first, no logic |

9 o e - +

I (stable HTTP/JSON API)

I R e +---——_—.—— - - +

Multi-Agent Layer (NON-DETERMINISTIC)
AdvisorAgent (orchestrator)

| -- ResearchAgent (news -> Imnsight)
+-- OptimizationAgent (calls OptimizationService)

I I
I I
I |
| | -- RiskAgent (calls RiskService) |
I |
| LLM Gateway: ONE port for every model call -- |
| cost/latency per request, fallback chain (ADR-011) |
DETERMINISTIC SERVICES (NO LLM INSIDE)
MarketDataService (live API + cache fallback)
NewsIngestionService (raw news + provenance)
PerformanceService (returns, Sharpe)

RiskService (volatility, VaR)

OptimizationService (mean-variance)

PortfolioService (holdings, positions)
foscccccoscosoocoosocccoosoosoossosooooooSSoooosoosoossooSos +
| Domain Ontology = architecture contract + guard rail [
T T T T T T T P TP +

3.2 The ontology in two roles

e As a contract (build time): the ontology defines the bounded contexts and drives
the service boundaries and data models.

e As a guard (run time): every Al-produced insight is validated against the ontology
before it is allowed into the system, suppressing hallucinated tickers, sectors, or
impossible events.

Nl
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4 Al Integration: Contracts, Guards, and Evaluation

4.1 Anti-Corruption Layer around the LLM

Requirements

e The LLM is reached only through the ResearchAgent, which returns a
strictly schema-validated Insight. No other code touches raw model output.

e Use structured output / schema validation; reject or repair non-conforming
responses.

e Keep system prompts concise; separate persona, task, and data (use the
prompting techniques from AISE501).

e One LLM gateway: every model call — the ResearchAgent’s extraction as
well as the advisor’s and sub-agents’ calls — goes through a single gateway
behind a port owned by the domain (the lecture’s ADR-011). Domain code
never imports a provider SDK; the gateway records tokens, cost, and latency
per request and holds the fallback chain.

e Every Insight carries a provenance reference to the stored news item, so that
the advisor’s answers can cite their sources.

4.2 Guards against hallucination and failure

Requirements

e Validate every insight against the ontology (valid ticker / sector / event type).

e Apply resilience patterns to every external call (market API, news API, LLM
API): timeout, retry with backoff, circuit breaker, and a defined fallback.

e The system must degrade gracefully: if the LLM or a data API is down,
deterministic analysis must still work and the UI must say so.

4.3 Evaluation harness (mandatory)

Requirements

e Deterministic services: pin them with exact tests against the provided
reference test vectors.

e Non-deterministic AI: build an eval harness — e.g. a small labelled set of
news items with expected sentiment /tickers, plus regression checks against
ontology axioms. Report accuracy and failure modes, not just “it works”.

4.4 Building with Al tools (Axis A)

Requirements

e The repository carries an agent instruction file (AGENTS.md / CLAUDE.md) that
states the architecture rules an agent must respect; keep it as current as code.
e Every architecture decision is an ADR: agents may draft it, a named team
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member signs it.

e Agent-generated changes reach the main branch only through the CI gate:
module-boundary checks, the test suite, and — for anything touching prompts
or the gateway — the eval harness.

e Your project handbook contains a one-page Al policy: permitted tools,
provenance labelling of generated code, review rules.

The graded artefact is not the generated code but the control system around it
(Lecture 12); the M6 reflection on where Al helped and hurt in building draws on
exactly this.

Common Mistakes & Pitfalls

| r

e Never let an agent compute or invent a numeric figure — always route
through the deterministic service.

e Never pass an unvalidated LLM response further into the system.

e Do not call external APIs without a timeout and a fallback — they will fail
during your demo.

e Do not put business logic in the Ul; it belongs in services.

e Treat news text as untrusted input: it is a prompt-injection vector.

e Never hardcode API keys — use environment variables / a .env file excluded
from version control.

5 Mandatory vs. Distinction (Pflicht / Kiir)

Mandatory — required to pass

e Architecture derived from the ontology, documented with ADRs and a
C4-style diagram.

e Deterministic services with full, exact tests against the reference vectors.

e Orchestrated advisor with 2—3 specialised sub-agents cooperating only via
service contracts.

e Ontology guard on all Al insights; resilience against external-data outages.

e Evaluation harness for the AI component; basic observability (cost and
latency) through the single LLM gateway.

e The measurement contract of deliverable A2 (module-boundary check, eval
threshold, token-cost budget) wired into CI.

Distinction — for top grades

| V

e Autonomous planning: the advisor decides itself which sub-agents/tools to
call rather than following a fixed pipeline.

e Self-repair loops: e.g. “news contradictory — fetch more sources” before
answering.

e Model routing: a small/cheap model for sentiment, a larger one for
synthesis, with cost/latency reported.

e Deployment with CI/CD and richer observability (tracing).

o
n
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6 Semester Plan and Development Milestones

The project is organised in two phases, tightly synchronised with the lecture (script
Parts [-V). Weeks 1-7 are the design phase: the weekly two-hour exercise slot is
used to produce the requirements, study candidate architectures against the patterns
taught in the lecture, and decide and document your architecture. Weeks 8-14 are the
implementation phase: the exercise slot becomes a one-hour standup/coaching session,
and implementation happens mainly in self-study time. All design deliverables use the
methods of the lecture script: quality attribute scenarios with response measures, a utility
tree, the requirements profile R(a), the three-stage match, an ADR with rationale, and a
measurement contract.

Week Lecture (script) Project work
1 Part I: decision problem, framework Kickoff: teams, tooling, domain model, on-
tology draft

2 Part I: twelve dimensions; scenarios, Quality attribute scenarios with response
utility tree measures

3 Part I: capability profiles, fit, mini- R(platform) finalised — Deliverable A1l
match, ADR

4 Part II: layered, modular monolith, Architecture study I (Fineract, Cosmic
hexagonal Python)

) Part II: microservices, event-driven Architecture study II: edges, contracts, re-

silience

6 Part II: pipes-and-filters, serverless; The match: three stages, decision, ADR
stepping back; class C10 draft

7 Part IV: three cases, procedure, matrix; Solution design, design-review gate — De-
measurement contract liverable A2

8 Part III: classes C1-Cb Walking skeleton (start)

9 Part III: classes C6-C9 Walking skeleton runs end-to-end

10 Part IV: hybrids, evolution, eight-step Deterministic services -+ exact tests
procedure

11 Part IV: measurement contract in Resilience complete; core fully tested
depth (fitness functions, DORA)

12 Part V: Axis A; Axis B (gateway, eval Advisor + sub-agents behind the gateway
basics)

13 Part V: Axis B (security, orchestration Ewval harness in CI; hardening; distinc-
economics) tion work

14 Synthesis (1 lesson) Presentations, architecture defence,

peer reviews (A3)

M1 — Requirements and Ontology (Weeks 1-3) — Deliverable A1

e Domain model and ontology of the investment domain.

e Quality attribute scenarios with response measures (at least eight scenarios,
at least three of them for the AI components: answer correctness, token cost
per request, provider migration — Lecture 2); utility tree; the requirements
profile R(platform) with weights, workload shape, and hard constraints.

e Project and tooling setup (repository, environment, agentic dev tools).

e Deliverable A1l (end of week 3): requirements dossier.
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M2 — Architecture Decision and Solution Design (Weeks 4-7) — Deliv-

erable A2

e Study the open-source reference systems from the lecture; evaluate candidate
architectures for the deterministic core and the edges.

e Run the three-stage match (knock-out and shape gate; veto with documented
mitigations; ordinal reading); record the decision as an ADR with rationale;
C4-style diagram.

e Bounded contexts — service decomposition and contracts; measurement
contract (token budget, eval threshold, module-boundary checks);
walking-skeleton plan.

e Set numbers in the contract. Reference values from the lecture’s worked
ADRs (Lectures 3 and 11): eval pass rate > 95 % on a versioned golden set,
p95 latency < 20s for the advisory scenario, a token-cost budget per request
at p95, zero module-boundary violations.

e Deliverable A2 (end of week 7): architecture dossier +
design-review gate. Production code starts only after the gate (exploratory
spikes are allowed).

M3 — Walking Skeleton (Weeks 8-9)

e End-to-end thin slice running: MarketDataService delivers prices and a
minimal ResearchAgent produces one validated Insight.
e Stable API and a placeholder UI that calls it.

M4 — Deterministic Core and Resilience (Weeks 10-11)

e Performance, Risk, Optimization services implemented and fully tested
against the reference vectors.
e Resilience patterns on all external calls; graceful degradation verified.

M5 — Multi-Agent Orchestration, Evaluation, and Hardening (Weeks

12-13)

o Week 12: advisor orchestrates 2-3 sub-agents through contracts, every LLM
call through the gateway (mandatory); ontology guard active on all insights.

e Week 13: evaluation harness as a CI gate; report accuracy and failure modes;
observability of token cost and latency per request; an ADR that justifies the
chosen orchestration topology (task-signature table, Lecture 13) with its
token budget and eval threshold.

e Threat model including prompt injection via news; basic hardening;
scaling/optimisation (caching, batching).

e Optional Distinction work: autonomy, self-repair, model routing, CI/CD,
tracing.
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M6 — Presentation and Architecture Defence (Week 14)

Present the system and defend your architectural trade-offs.

Reflect on where Al helped and where it hurt — in building (A) and in the
system (B).

Peer reviews: each team reviews the other teams’ presentations and defences.
Be prepared to show one measurement-contract violation being caught by CI
(Lecture 11): a contract that has never failed has never been tested.

Hints & Tips

e Build the Walking Skeleton first thing in the implementation phase (M3,
weeks 8-9) — a thin end-to-end slice de-risks everything that follows.

e Use the design phase fully: a decided architecture with contracts and a
measurement contract makes the seven implementation weeks sufficient; an
undecided one does not.

e Pin the deterministic services with tests before you trust any agent output.

e Keep the deterministic core free of LLM calls — this is the line that is graded.

e Use a snapshot of market/news data so your demo and grading are
reproducible even if the live APIs misbehave.

e Commit after each milestone; record architectural decisions as ADRs as you

go.

7 Assessment of the Project

The project counts 50 % of the module grade — including the requirements dossier
(deliverable A1), the architecture dossier with ADR and measurement contract (deliverable
A2), the implementation, and the final presentation with architecture defence. The
remaining 50 % is the written module examination (60 minutes, open book, closed internet).
Evaluation of the project emphasises:

e Architecture & trade-offs — quality of decomposition, contracts, deterministic/non-
deterministic separation, ADRs.
Robustness — resilience, guards, graceful degradation.
Quality — tests for deterministic services, eval harness for Al.
Al integration — correct anti-corruption layering and ontology guarding.
Operation — observability of cost/latency.
Distinction criteria for top marks (see Section [f]).

8 What the Platform Looks Like: UI Sketches

The sketches on the following pages show the platform from the user’s side. They are
low-fidelity wireframes, not a specification: your own screens may look entirely
different, as long as the requirements behind the numbered notes are met. Three things
the sketches make visible:

e the dashboard is a thin UI for demonstration (Section 2.6): every screen only
calls the HTTP/JSON API and contains no business logic;

Ne}
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e cvery figure names the deterministic service that computed it, and every Al
statement carries its source and its guard verdict;
e the system degrades gracefully and says so (Section 4.2): two of the sketches
show an external API failing.
Each sketch carries numbered sticky notes that cite the section of this document the element
comes from. The sketches exist as self-contained HTML pages in the course repository
(project_exercise/ui_sketches/); open them in a browser to read the details.

8.1 Three users, one system

Sketch 0 introduces the three users the platform serves — the portfolio analyst (primary),
the compliance reviewer, who needs every claim traceable, and the developer/operator, i.e.
you — and the analyst’s path through one working day. Each step maps to a screen and
to the services behind it; the two boxes at the bottom show the same day with the LLM
API down and what the reviewer sees behind an advisor answer.

rPorffolio Intelligence Platform Vsers & Journey )
who uses if, and the path fhrough one working day

Three users, one system

& Portfolio analyst (primary) 5 Compliance reviewer & Developer / operator (you)

Checks the portfolio every morning, reads what the news means for Needs every claim traceable: which news item, which model, which Keeps the deterministic core green, watches cost and latency

her positions, asks the advisor for an explained view, reviews an prompt version, which service computed the figure. Reads the audit budgets, opens circuit breakers before the demo does, gates every
optimisation proposal. Wants numbers she can trust and explanations trail, never the chat. prompt change with the eval harness.

she can check.

-

he dndlysf's journey + each step maps to a screen and to the services behind it

Open the portfolio Check market data Read the insights Ask the advisor Review the proposal
AU N — news —> validated Insight: explained, cited answer; numbers allocation, frontier, caveats;
e Volzﬁm'y e i i ] sentiment, tickers, event type from services decide herself

. . NewsIngestion - ResearchAgent - AdvisorAgent - OptimizationService -
PortfolioService - Performance - Risk MarketDataService (+ cache fallback) ] Risk/OptimizationAgent - gateway OptimizationAgent
The same day when the LLM API is down i | What the reviewer sees behind step 4
Steps 1, 2 and 5 work unchanged (deterministic). Step 3 shows the last completed ingestion with a i | request id — agent trace — each LLM call (prompt version, model, tokens, latency) — guard verdicts —
“"paused" banner; step 4 says “"advisor unavailable — here are your figures". Nothing is silently missing, H cited Insight ids — the service calls that produced every number. Exportable as an audit record.
i nothing is invented. H
- @) APLfirst: every screen only L © vegrace gracefully and say so in the UI (§4.2)
HTTP/JSON APL; the dashboard holds no business ~ the demo will hit a failing APL

logic (§2.6)-

SKETCH 0/7 - wireframe, not a specification

Figure 1: Sketch 0 — users and journey. Notes: (1) API-first, no business logic in the
dashboard (Section 2.6); (2) graceful degradation, announced in the UI (Section 4.2).

8.2 The six screens

The six screens follow the six functional requirement areas of Section 2. Table [I| maps
each sketch to the requirements it illustrates and to the services behind it.

AOL
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Sketch Screen

Illustrates

Services behind it

1 Portfolio
overview

2 Market data

3 News & insights

4 Advisor

) Risk & optimisa-
tion

6 System status

holdings and figures with their
computing service (2.3, 2.4); de-
graded mode with the LLM cir-
cuit open (4.2); freshness stamp
live API rate-limited — manda-
tory cache/snapshot fallback
(2.1); stable, versioned contract;
resilience on every external call
(4.2)

raw news with provenance;
schema-validated Insight; on-
tology guard with a rejected
item (2.2, 4.1, 4.2); news as un-
trusted input

explained, cited answer; agent
trace through contracts (2.5);
numbers from services; cost and
latency per request from the
gateway (4.1)
deterministic
run pinned by reference vectors
(2.3, 4.3); the agent explains,
never computes (2.5)

the measurement contract live:
eval pass rate, cost and latency
budgets, module-boundary
check, circuit breakers, CI gates
(4.3, 5, M2, M5)

mean—variance

PortfolioService, Perfor-

manceService, RiskService

MarketDataService

NewsIngestionService, Re-
searchAgent, ontology guard

AdvisorAgent, ResearchA-
gent, RiskAgent, Optimiza-
tionAgent, LLM gateway

RiskService, Optimization-
Service, OptimizationAgent

LLM gateway, CI pipeline,
breakers on all external calls

Table 1: The six screens, the requirements they illustrate, and the services behind them.
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Portfolio Intelligence Platform (arcr aer. ive)

thin dashboard - no business logic - calls the API

|

(LLM APL: circuit OPEN) (PorffolioJ (Marke? dafaJ (News & InsighfsJ (AdvisorJ (Opfimisaﬁon) (System JJ

( A\ News insights and the advisor are paused: the LLM API circuit breaker opened at 09:12 (3 timeouts). All figures below are computed by deterministic services and are unaffected.

)

Portfolio "Student Fund 01" . i 100 000 nomi

nal - 6 positions

Analysis as of last completed ingestion: 2026-09-07 06:00 (snapshot) - positions from PortfolioService - prices from MarketDataService

Cumulative return (YTD)

+12.4 %

PerformanceService

Sharpe ratio (1y)

1.08

PerformanceService

Volatility (annualised)

18.2 %

RiskService

Value-at-Risk 95 % / 1 day

-2.7 %

RiskService

Holdings PortfolioService - PerformanceService Portfolio value, 12 months chart of PerformanceService output
Ticker Name Sector Qty Price Weight 1d CHF 115k

NVDA NVIDIA Semiconductors 120 184.10 22.1 %

ASML ASML Holding Semiconductors 18 742.30 134 %

NESN Nestlé Consumer staples 210 86.40 18.1 %

ROG Roche Healthcare 60 268.90 16.1 %

MSFT Microsoft Software 45 412.70 18.6 % CHF 95k

CASH CHF cash = = = 117 % monthskey

Sector concentration: Semiconductors 35.5 % (RiskService) - (_exposure by sector —

@ Graceful degradation (§4.2): when the LLM or
o data APT is down, deterministic analysis still
works and the UI says so.

© Every figure names the deterministic service

that computed it (52.3) - agents never compute
numbers.

Latest validated insights (3) — see News & Insights: ( ASML guidance
NESN recall ) (ROG trial data

© Freshness stamp: "as of last complefed
" — the advisor may never claim fresher

ingestion’
data.

SKETCH 1/7 - wireframe, not a specification

Figure 2: Sketch 1 — portfolio overview. The LLM circuit breaker is open: insights and
the advisor are paused, the deterministic figures are unaffected, and the banner says so.

Portfolio Intelligence Platform

(Murkef API: rate-limi
thin dashboard - no business logic - calls the API

ited — snapshot ) (LM API: closed (healthy) ) ‘,Porm’""J (T“:“J (
al

News &
Insights

!
J (AdvisarJ (Opfimisu'rionJ (Sysfem
—7

A Live price API is rate-limited (HTTP 429, retry with backoff exhausted) — showing the cached snapshot from 2026-09-05 18:00. Figures are marked

until the live feed

EUR 800

» NVDA NvIDIA

» ASML ASML Holding
> NESN Nestle

> ROG Roche

> MSFT Microsoft

EUR 500

returns.
Tickers configurable set ASML — daily close, 1 year MarketDataService v1 - normalised series Recent closes from the cache
Q filter... Date Close Src

snapshot cut-off

ast live fetch 2026-09-

© Mandatory cache/snapshot fallback when the
live AP is unavailable or rate-limited (§2.1)-

Source: live API (e.g. Yahoo Finance) via Mar

Sep 2026 —

vice + contract i

t of the provider's format -

© stable, versioned inferface for d

2026-09-05

System — breakers

Feed health

© timeout 3 s - retries 3 (backoff) - breaker:
half-open

* fallback: snapshot file prices_2026-09-
05.parquet

« demo mode: snapshot pinned for
reproducible grading

on every external call: timeout, I

services — the provider's format never leaks
(82.1).

retry with backoff, circuit breaker, defined
fallback (§4.2).

SKETCH 2/7 - wireframe, not a specification

Figure 3: Sketch 2 — market data. The live price API is rate-limited; the cached snapshot
takes over and every figure is marked accordingly.
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Portfolio Intelligence Platform (Market APT: live ) (LLM API: closed (healthy) ) [PorrfolioJ (Market J (News - J (AdvisorJ (Opl’imisaﬁonJ (SysfemJ

thin dashboard - no business logic - calls the API data Insights

News & In5|ghfs - last ingestion run 2026-09-07 06:00 - 38 items - 31 insights validated - 4 rejected - 3 pending

Raw news stored with pr by NewsIngesti vice - structured Insight extracted by ResearchAgent (schema-validated) - every insight checked against the ontology before it enters the system
Ingested news fitter: ( validated ) rejected Insight for N-1023 ResearchAgent — Insight (schema v3)
ID Headline Source - time  Guard Sentiment

N-1023 ASML raises full-year 2026 guidance on AI demand Reuters - 07:12  validated
N-1021 Nestlé recalls infant formula batch in three countries FT - 06:40 v validated
N-1019 Roche phase-1II trial meets primary endpoint SwissInfo - 06:05 v validated

news_1id=N-1023 -

N-1017 "Acme-X to be acquired”, says blog post or us_idN-
+ hasl A

model via LLM gateway * 1 412 tokens : 2.1 s - schema valid on first
attempt

Guard (v ticker ) (v sector ) ( event type ) (/ citation resolvable )

N-1015 Fed minutes hint at slower cuts

N-1012  Chip export rules: EU opens consultation Politico

- 04:45

Rejected N-1017: ticker ACMEX not in ontology - event type "rumour” not allowed — insight discarded, raw text
kept with provenance for audit.

[ Open source text J [ Show raw extraction log (audit) J

The rest of the system never sees raw model text — only this validated object (anti-corruption
layer, §4.1).

0 Ontology as run-time guard: valid ficker? valid o S T e ot o e -
sacort passle sert e (652 $47) repair non-conforming responses (g4.1). injection vector — treat it as data, never as
instructions (g4 pitfalls).

SKETCH 3/7 - wireframe, not a specification

Figure 4: Sketch 3 — news and insights. One validated Insight in detail; item N-1017 is
rejected by the ontology guard (unknown ticker, disallowed event type) and its raw text is
kept with provenance for audit.

thin dashboard - no business logic - calls the API data Insights

Portfolio Intelligence Platform (fuareraet:ive) (Cim APL: closed (heatig) ) {P"”"""J (M“"“* J {N‘ws & J [Ad"is"J (OP”"““"""J (SVS’“"‘J

Ask fhe ddVisor AdvisorAgent (orchestrator) - answers are explained and cited Agen' fmce contracts only - no shared state

Should I reduce my exposure fo semiconductors after this week's Step Calls Result

news? AdvisorAgent plan: 3 sub-tasks @

L. ResearchAgent insights for NVDA, ASML (7d) 3 validated
Answer request r-4471 - 2026-09-07 09:31 - analysis as of 06:00 ingestion L. RiskAgent RiskServiceol, var, .concentration @
y. Your iconductor exposure is 35.5 % of the portfolio, concentrated in two names. L R, X .

3 R 3 ” - X o _ opt vice.mean_var _sector=0.25)
This week's validated news is positive for both, so the case for trimming rests on Opt &)
risk, not on sentiment. Ontology guard  citations resolvable, tickers valid

EU consultation on chip export rules is a

Evidence. ASML raised 2026 guidanc
" P . AdvisorAgent merge + explain
. No validated negative item for NVDA this week. |\ e

regulatory watch item

Numbers (computed by deterministic services, not by the agent): portfolio volatility 18.2 %, VaR 95 %/1d
-2.7 % (RiskService); semiconductor weight 35.5 %, top-2 concentration 40.7 % (RiskService). Cost & latency LLM gateway - per request

Proposal. A mean-variance run with max 25 % per sector suggests NVDA 15 % - ASML 10 % -
Tokens 6 420 4 LLM calls
NESN 18 % - ROG 18 % - MSFT 21 % - cash 18 % — volatility falls to 15.9 % at -0.6 pp | [ e

Cost CHF 0.11 budget p95 CHF 0.40
Latency 8.4 s budget p95 20 s

Model via gateway - fallback chain not used

ation

expected return (OptimizationService). [ Open in Opti

Caveats. Guidance-driven optimism can reverse; data freshness is the 06:00 ingestion; this is
analysis, not investment advice or a trade.

Every call logged: prompt version, model, tokens, latency, guard verdict — audit trail.

@ Agents interpret and explain; services compute © sub-agents cooperate only through service © Every claim carries a cifation fo @ validated
(52.5). An agent that "estimates” a volatility is an contracts, never by sharing internal state (52.5). Insight; the freshness stamp bounds what may be
architecture defect. L

SKETCH 4/7 - wireframe, not a specification

Figure 5: Sketch 4 — the advisor. An explained and cited answer, the agent trace through
service contracts, and cost and latency per request against the budgets of the measurement
contract.
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Portfolio Intelligence Platform (Marke' Ao Iive) (LLM T (hu"hy)) [PorffolioJ (Markef J [News & J (AdvisorJ (OpfimisaﬂonJ (SysfemJ

thin dashboard - no business logic - calls the API data Insights

Rlsk & onlmlsa*lon + deterministic: same input — same output - pinned by reference test vectors

pﬂ"ﬂmgfers OptimizationService Efﬁcieﬂ" Fm“fler RiskService - Of i All +i Cur’-en'- — Pmposed OptimizationService
Objective Asset Now Proposed
[ mean-variance (Markowitz) ] return 1 NVDA 221 % 150% )
Risk target (annual vol) ASML 134 % 1w0% CC )
NESN 18.1 18. [ ]
[ 16 % ] proposed (159 %, 7.5 %) S-1% Bol%
Max weight per asset S RO 1% 1oy @D
S MSFT 18.6 % 21.0 % (N
[ 25 % ] @ current (18.2 %, 8.1 %)
Cash 117 % 180 % )
Max weight persector || /e
[ 25 % ] Explanation OptimizationAgent
R “The proposal trims the two semiconductor names fo respect
Constraints R B
the 25 % sector cap, which removes most of the concentration
[ long-only - fully invested ] volatity — risk; expected return falls by 0.6 pp while volatility falls by 2.3
pp- The cash weight is a by-product of the caps, not a market
Price history view.”
Frontier and both points computed by the services; the chart only draws their . ) -
1y - as of 2026-09-07 06:00 output Figures quoted from the service output - no number originates
: in the agent.
Run optimisation
Tests: (42/42 reference vectors pass
—— o —
@ Performance, Risk, Optimization services are ‘ e.,,,ge",s e N ——
\ pure and deterministic; exact tests against the OptimizationAgent calls OptimizationService and
P rovided reference vectors (§2.3, §4.3) ’ never computes an allocation ifself (52.5).

SKETCH 5/7 - wireframe, not a specification

Figure 6: Sketch 5 — risk and optimisation. Frontier, allocation, and every number come
from the deterministic services; the OptimizationAgent only explains.

operator view - observabilify and the measurement contract data Insights

Portfolio Infelli?encg Platform (Murkeh "ve) (News: half_upe") (LLM: dosed) [PorffolioJ (MarketJ [News & J (AdvisorJ (OptimisaﬁonJ (5ysfemJ
i

Sysfem StatuS - the measurement contract, live - last cI run #212 at 08:40 (all gates green

Eval harness pass rate (golden set v7) Cost per advisor request, p95 (today) Latency per advisor request, p95 Module-boundary violations (import-linter)
o,

96.5 % CHF 0.31 142 s (o]

threshold 2 95 % - budget < 0.40 + budget < 20 s - no LLM call outside the gateway -

Circuit breakers Gy Gl Token spend today LG CI gates, run #212 LD

Dependency State Fails/10m Fallback daily budget Unit tests, deterministic services

Market price

AP 0 snapshot Reference vectors (perf / risk / opt)
News API 4 last ingestion Module boundaries (import-linter)
LLM APL fallback model - 06h o Eval harness (prompt v12, model pinned) ( 96.5 % > 95 %

then pause

(gateway) insights Extraction (ResearchAgent) 184 k tokens  CHF 2.10 Cost budget per request (replay) P9S10:3145107%0

timeouts: 35 / 55 / 30 s - retries: 3 with backoff - degraded mode Advisor requests (31) 199 k tokens  CHF 3.42 Threat checks (prompt-injection set) 21 / 21 blocked
announced in the UI
Evallhanness|oun S j62]K}tokens EECHE(O:7] Last failed gate: run #207 — eval 93.8 % after prompt v11 —
change rejected, rolled back (a contract that never fails has never
been tested).
@ sasic observability of cost and latency per | © Eval harness as a I gate with accuracy and © Threat model incl. prompt injection via news:

request is mandatory (§5); budgets are Cl-gated
fitness functions (M2).

| failure modes, not "it works" (543, Ms). basic hardening (M5). |

| I —

SKETCH 6/7 - wireframe, not a specification

Figure 7: Sketch 6 — system status, the operator’s view: the measurement contract live,
with circuit breakers, token spend, and the CI gates including a rolled-back prompt change.

14



AISES502 — AT in Software Engineering 11 Project: Portfolio Intelligence Platform

e Use the sketches as a checklist of visible requirements: if a screen of yours
cannot show which service computed a figure, whether an insight passed the
guard, or that a dependency is degraded, the architecture behind it is
probably missing something.

e A Streamlit dashboard with these six screens is one viable design — but the
screens are yours to decide. What is graded is the system behind the API.

e Keep the demo reproducible: the sketches assume a pinned data snapshot
(Sketch 2, Section 6).

Fachhochschule Graubiinden - Pulvermiihlestrasse 57 - 7000 Chur
https://fhgr.ch/cds|

FH
15 GR


https://fhgr.ch/cds

	Overview and Goals
	What the platform does

	Functional Requirements
	Market Data (deterministic)
	News Ingestion & AI Insight Extraction (non-deterministic)
	Quantitative Analysis (deterministic)
	Portfolio State
	Multi-Agent Advisor (orchestration)
	Interface (API-first, thin UI)

	Architecture: From Ontology to Services
	Reference architecture
	The ontology in two roles

	AI Integration: Contracts, Guards, and Evaluation
	Anti-Corruption Layer around the LLM
	Guards against hallucination and failure
	Evaluation harness (mandatory)
	Building with AI tools (Axis A)

	Mandatory vs. Distinction (Pflicht / Kür)
	Semester Plan and Development Milestones
	Assessment of the Project
	What the Platform Looks Like: UI Sketches
	Three users, one system
	The six screens


