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Who Am |?

@ JHU:

« ‘27 BS Physics, BA
Mathematics

* Hodson Trust Scholar

« Taekwondo Club President
@ Home:

» Co-Founder of Altera Labs

* Nature enjoyer e

Beware of snarky commentary here 26



Who Am |?

@ APL.:

 RISE Intern for NASA's EZIE
Mission (‘23 — ‘25)

J

Help Scientists Better Predict the Sun’s Disruptive Effects on Earth with EZIE-Mag

P> > © 117/216

Shoutout to Alex, Bethany, and beardless Peter 27



Who Am |?

@ APL.:

 RISE Intern for NASA's EZIE
Mission (‘23 — ‘25)

* RISE Intern: National
Security Analyst for Military Ming Netson
Tactics and Operations (this
summer)

Edward White

APL Mathematics, APS | APL Operations Research/Analysis PPS

Aryan Sharma
APL Technical Aide

Peter Seelman Amari Bullock
APL Technical Aide APL Technical Aide

28



UNCLASSIFIED

CANTATA Overview

Quantum Science

« CANTATA was series of FY25 IRADs to examine faster | —
and more accurate analysis techniques for critical T reewesweess o
technologies

Effective Adoption Areas

@ Trusted Al and Autonomy
&
4

« Core Functions:

Integrated Network Systems-of-Systems

Microelectronics

- Ingest and continuously update technology-centric data

related to all elements of national strategy T SpaceTecnabogy
- Enable standardized, well-scoped technology roadmaps

Human-Machine Interfaces

- Conduct rapid analysis of Blue and Red technology
development to support decision makers

- Keep pulse of state-of-the-art technologies and current
events that affect those technologies

UNCLASSIFIED




UNCLASSIFIED

Basic Structure

Discussion-Ready
Dynamic Net
Assessment

Three core areas of CANTATA:

1. Knowledge Base preme

Capability

'1 2 Rapd Dala

- Collection of all data supporting CANTATA Loyl &g Sorvling (ﬂ Wi

components

One-time Studies
& Analysis

Operational
Scenarios

2. Analysis Environment

- Empowers analysts to rapidly develop and run analytic e i

d 2 a7 4 & “Spreads heet
workflows & ‘A
(== Problem-Centric
Continuous

Plans, Doctrine, i
Acquisition ntegration
3. Dashboard | iminers i
Contextual
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- Displays information relevant to Critical Technology (
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UNCLASSIFIED

Basic Structure

Three core areas of CANTATA: ?f

<

1. Knowledge Base i

N
- Collection of all data supporting CANTATA components @ “ [P

Decision-Maker 1 g
i » Storytelling
Question/Prompt A t Capability

2. (Analysis Environment

- Empowers analysts to rapidly develop and run analytic
workflows ) S— Analysts

\
3. Dashboard

R
W)~ <

e

i

Discussion-Ready

Dynamic Net
Assessment
Data Products

Technical
Advisory Cell

Spreadsheet

- Displays information relevant to Critical Technology Areas (==

Environment

k
eal-World ~ SME M&S Data

Data Input Wargaming

UNCLASSIFIED

Analytic Continuous
Net Assessment
% .. "
Plans, Doctrine,
Acquisition
Investments
Contextual D .

@,
o Ip

Scientists &
Engineers

Dynamic
Response
Capability

One-time Studies
& Analysis

Problem-Centric
Continuous
Integration
Environment




Problem Statement
Where do | fit into all of this?

* Need to provide an environment for people to do analysis quickly, repeatably, and reliably
* My role...

- Explore agentic Al frameworks

- Model vignettes of agentic analysis workflows

- Develop parallel Analysis Environment prototype

- BONUS: | built a web app

They pay me by the buzzword 8 February 2026 Ky



Internship Odyssey 1

Nearly identical to the Homeric one

* Initial Tasking:

- RQ: What are the capabilities of Al systems to conduct meaningful analysis given different tools/data/etc.?
- Tested two frameworks for managing Al agents: ControlFlow and smolagents

€

Documentation  Example

“ommunity

Get Started

Installation & Setup

ControlFlow

Core Concepts

What is ControlFlow?

ControlFlow is a Python framework for building agentic Al workflows.

Using ControlFiow

ControlF provides a structure loper-focused framework for

ting work to LLMs, crificing control or transpare

ate dis e tasks for an Al to solve
gn one or more specialized Al agents to each task

more complex

Combi s into a flow to orches!
oach allows you to harness the power of Al for ¢
ng fine-grained co ol. B

you can balance Al autonomy v

' The good ol’ days when we just had one Al agent

3 work

ows and

= On this page

ontrolFiow

V1210

Installatio

EXAMPLES

GET STARTED

Introduction

smolagents

CONCEPTUAL GUIDES

o Multi-step ag

EXTET

smolagents

License
to Call

What is smolagents?

smolagents is an open-source Python library designed to make it extremely easy to build and run agents using just a few lines of

code.

Key features of smolagents include

simplicity: The logic for agents fits in ~thousand lines of code. We kept abstractions to their minimal shape above raw code!

4 First-class support for Code Agents ent writes its actions in code (as opposed to “agents being used to write code”) to

invoke tools or perform computations, enabling natural composability (function nesting, loops, conditionals). To make it secure,

we support executing in sandboxed environment via E2B or via Docker

4 Common Tool-Calling Agent Support: In addition to CodeAgents, ToolCallingAgent supports usual JSON/text-based tool

calling for scenarios where that paradigm is preferred.

& Hub integrations: Seamlessly share and load agents and tools to/from the Hub as Gradio Spaces.

d on the Hub via Inference providers,

integrate any large language model (LLM), whether it's h
s or Ollama.

Model-agnostic: Ea

accessed via APIs such as OpenAl, Anthropic, or many others via LiteLLM integration, or run locally using Transforr

8 February 2026

KX



Internship Odyssey 2

Nearly identical to the Homeric one

Goal: Al-enhanced Analysis Environment to speed up analytical products grounded in CANTATA tools
and datasets
1. Start small by hooking tools together
1. Problem: No tools built yet :(
2. Solution: Low fidelity model (LLM hallucinations)
2. Up complexity of tools because it works
1. Problem: New untested architecture; want separation of concerns
2. Solution: Tool Agents with dedicated APlIs
3. Putting it all together:
1. Problem: More architecture changes; need to test repeatability and visibility
2. Solution: Run a workflow from a static, modifiable config

4. | built a web app from scratch to do all this!

Typescript, Python, npm, Vite, CSS, HTML, etc. etc. 8 February 2026 34



Introducing FINTEL

Why did | build a financial analysis system from scratch?

| didn’t have a license
for Enterprise ChatGPT

- Couldn’t share
proprietary information
about CANTATA,
LUMEN, or Toccata with

I\

- OPAL’s models weren't
powerful enough

| decided to develop a
parallel prototype as
a proxy for CANTATA:

« FINTEL, A Financial
Intelligence Tool

@

B Chat

LLM Provider

OpenAl

</> Tools

Chat History

0 Agents

o8 Workflows

Clear Chat

It looks like you're asking for a 'Quick Stock Analysis'. Shall |

proceed with this analysis?

® Analysis complete! View the final report by clicking the

last node.

Status: completed

e.g., 'Should I invest in AAPL?"

Time: 17.4s

Analyze

Workflow Analysis

Query: Should I invest in Google?
Status: completed

Execution time: 17.43s

® Double-click nodes for details.
Nodes: 5, Edges: 5

depends on

User Query ®©

Provider: openai R

depends on

o)

Market Analysis O]

28 Agent: MarketAnalyst

<> Tools:
get_market_data

get_company_overview

Summary: As of the latest market data,
Alphabet Inc. (GOOG) is trading at $201.63,
with a marginal decrease of 0.2276%. The
company holds a market cap of approximately
$2.44 trillion and operates within the
technology sector, specializing in computer
programming and data processing. Its PJE ratio
is 2155, indicating reasonable valuation
compared to its earnings. The dividend yield is
modest at 0.51%. Given these metrics,
investment in GOOG may be considered for
long-term growth, considering its established
position in the market and potential for

innovation

Risk Assessment ©

88 Agent: RiskAs
Tools:
get_market_data
get_mock_analyst_ratings

get_mock_social_sentiment

Summary: Overall, Google shows a medium
level of investment risk, with positive analyst
ratings and rising social sentiment despite
minor market fluctuations.

depends on

Synthesis

28 Agent: Summa

Summary: Recommendation: buy. Sentiment
Positive (85%). Key insights: Strong revenue
growth from cloud computing and ads.;
Positive sentiment in tech market due to Al
advancements.. Convergent findings across
agents

— produces

® History
Final Report (©]
Workflow epor
Recommendation B
Confidence: 85%
Positive

Sentiment

8 February 2026
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The Dawn of the Al Workflow Engine

Modular! Extensible! Flexible!

The modular, config-driven model (] README

Settings: env-driven provider configuration and defaults ( backend/config/settings.py ).
Agents: declared in backend/config/agents.yaml with tools and capabilities. EXtendmg the system

Tools: declared in backend/config/tools.yaml with APl key requirements, categories, and examples.

¢ Add a tool
Workflows: declared in backend/config/workflow_config.yaml with agent roles, dependencies, and

defaults. i. Implement or reuse a function in backend/tools/ (e.g., market_data.py , economic_data.py ).

Example workflow (excerpt): ii. Declare it in backend/config/tools.yaml with function , optional class, api_key_required ,
examples .

L Clo iii. If it needs an API key, add the key to .env .

quick_stock_analysis: iv. Reference the tool from agents in agents.yaml and workflows in workflow_config.yaml .
name: "Quick Stock Analysis"
description: "Fast, high-level analysis..." * Add an agent
agents:

- name: "MarketAnalyst" i. Add a new agent under agents: in backend/config/agents.yaml with tools, capabilities , and
role: "market_analysis"
required: true
fallback: "FinancialAnalyst" ii. Optionally add templates/logic in backend/agents/ if needed.
tools: ["get_market_data", "get_company_overview", "get_mock_news"]
name: "RiskAssessment"
role: "risk_assessment" « Add a workflow
required: true
fallback: "FinancialAnalyst"
tools: ["get_market_data", '"get_mock_analyst_ratings"]
name: "Summarizer" ii. List agent roles, required flags, fallbacks, dependencies.
role: "synthesis"
required: true
tools: []
dependencies: ["market_analysis", "risk_assessment"]

enabled .

iii. Reference the agent in a workflow via workflow_config.yaml with role, required ,and fallback .

i. Add a new entry in backend/config/workflow_config.yaml under workflows: .

ii. Optionally update settings.default_workflow .
« Switch providers (OpenAl, Google, Local)

) Configure keys or LOCAL_BASE_URL in .env .
settings:

default_workflow: "quick_stock_analysis" The selected provider can be passed by the client or defaults to DEFAULT_PROVIDER .

enable_fallback agents: true Provider settings live in backend/config/settings.py .

Do | sense a demo coming up? 8 February 2026




LLM Provider
OpenAl -

B® chat </> Tools . Agents o8 Workflows

e.g., 'Should I invest in AAPL?" -

No Workflow Data

Waiting for workflow execution...

Debug: 0 nodes, 0 edges

@® History

Demo Time!

8 February 2026 | 37



FINTEL Base Page

Bootup Screen

LLM Provider @© History
OpenAl v
@ chat </> Tools @® Agents 2 Workflows

No Workflow Data

Waiting for workflow execution...

e.g., 'Should | invest in AAPL?' Analyze

8 February 2026 53



FINTEL Quick Stock Analysis

LLM Provider . Histo
Workflow Analysis © ry
OpenAl v ; )
Query: Should | invest in Google?
Status: completed
/ o0 N
Chat </> Tools Agents oo Workflows Execution time: 17.43s
' Double-click nodes for details.
Chat History Clear Chat Nodes: 5, Edges: 5
View Logs
Market Analysis ©
23 Agent: MarketAnalyst
' , . - . <> Tools:
It looks like you're asking for a 'Quick Stock Analysis'. Shall | T T
proceed with this analysis? get_company_overview
Summary: As of the latest market data,
L Alphabet Inc. (GOOG) is trading at $201.63, -
o with a marginal decrease of 0.2276%. The s
. company holds a market cap of approximately v
K $2.44 trillion and operates within the i
e technology sector, specializing in computer W
. . . .. ' programming and data processing. Its P/E ratio '
¥ Analysis complete! View the final report by clicking the depends on is 2155, indicating reasonable valuation depends on
J compared to its earnings. The dividend yield is = Synthesis (O] .
last node. K modest at 0.51%. Given these metrics, \ Final Report ©
. investment in GOOG may be considered for \ Workflow finished. Final report is
& long-term growth, considering its established 2 oo
User Query © & position in the market and potential for \ o6 Agent: Summarizer available
-z innovation N — produces

Provider: openai 3, . Summary: Recommendation: buy. Sentiment: R d
. K Positive (85%). Key insights: Strong revenue Sl buy
v ’ growth from cloud computing and ads.; Confidence ae%

' Positive sentiment in tech market due to Al

k ‘ advancements.. Convergent findings across Sentiment R
: i - agents.
depends on Risk Assessment .
e depends on
A 28 Agent: RiskAssessment !
R Tools: !
‘. ® get_market_data K

get_mock_analyst_ratings
get_mock_social_sentiment
Summary: Overall, Google shows a medium
level of investment risk, with positive analyst

ratings and rising social sentiment despite
minor market fluctuations.

Status: completed Time: 17.4s

e.g., 'Should | invest in AAPL?" Analyze

8 February 2026 54



FINTEL Side-by-Side

Chat, Tools, Agents,

LLM Provider

OpenAl s
B chat <> Tools @® Agents 38 Workflows
Chat History Clear Chat

It looks like you're asking for a 'Quick Stock Analysis'. Shall |

proceed with this analysis?

. Analysis complete! View the final report by clicking the
last node.

Status: completed Time: 14.6s

e.g., 'Should I invest in AAPL?" Analyze

Workflows

LLM Provider

OpenAl s
B chat </> Tools @® Agents 23 Workflows
Available Tools
System Status HEALTHY
Tools: 20/20 Agents: 5/5
Errors: Warnings: 0

get_market_data — =

Get real-time market data for a stock ticker

# Capable Agents

® API Key Required
This tool requires a alpha_vantage AP key to function.

® Examples

get_market_data(ticker="AAPL")

get_market_data(ticker='G0OOG')

get_company_overview - ~

Get comprehensive company overview and
fundamental data

# Capable Agents

get_economic_data_from_fred. N

LLM Provider

OpenAl :
B chat <> Tools @ roents 28 Workflows
Available Agents
Agent System Status HEALTHY
Total Agents: § Enabled: §

Required Capabllives: 11
EconomicAnalyst

" - -

* Tools (2)

get_economic_data_from_fred
mesleading_data_validator

® Capabilities (2)

® Instructions Preview

You are an expert economic analyst specializing in
macroeconomic analysis, CRITICAL INSTRUCTIONS
FOR TOOL USAGE: 1. For EVERY economic analysis,
you MUST call get_sconomic_data_from_fred 2
ALWAYS us

FinancialAnalyst

MarketAnalyst -
>

LLM Provider

OpenAl s
B Chat </> Tools . Agents 28 Workflows
o5 Workflow Selection
Choose Analysis Type
Quick Stock Analysis ®

Fast, high-level analysis of a specific stock for a
go/no-go investment decision.

Sector & Competitor Deep Dive

Analyzes a company's position within its sector by
comparing it against key competitors

Macroeconomic Outlook

Assesses the overall economic climate using key
indicators like GDP, inflation, and unemployment

Custom

Build your own (coming soon)

Selected Workflow Details

Agent Team

® market_analysis Required
® risk_assessment \E
® synthesis [ml

(1) Configuration Management

Agents and tools can be customized by editing
backend/config/workflow_config.yaml

Changes take effect after restarting the backend server,

8 February 2026 55



FINTEL Features

low Analysis

@ Agent Trace: Market Analysis

Agent Overview

Agert Name Varwer Amalun

Tash Oescriplion Acalyze martel Gala Trancal melics, and Vadng sellerrs

Summary: With 3 curent price of $20161 and » P raso of 2155, Alphabet Inc ofMers »

stable market cap of ower $2.44 rilon The munor dec

Dt the overall fundamentals SUgOet £'S 3 §10ng Candicdate for Ivestment

nputs Received

Age~t Merrage

Tool Input: mark_task _sabtS00d_successiul

I CUITENE DOICE Mary MeErenen

Statun Comgleted

Ao ol R ChSgy LTVCet AT 3
WAt Sp I Ivestor serment

Agent Tool_call B8/11/2025, 5:27:51 PM
Tool: get_mock_analyst_ratings MOCK
nput; {

ke *GOOG" )

Output: (“ticker* *GOOG","bi
{"median*:200.0,"high":240.0,
08-11717:27:52 336086}

*:18,°hosd "6, sel™: 1, "consensus™ “peice_target*
ow™:165.0)."status " "success”” r'ﬂ:k true,"fimestamp®

Agent Tool_call 8112025, 5:27:51 PM
Tool: get_mock_sockl_sentiment (MOCK

Input: { “ticket*; *GOOG" }

Output.
{Iticker."GOOG","sentiment_sc
{"AI" *earnings",* guidance"
WT17:27:52.425937")

*volume™: 12450, trend" “rising*,"men
*success’,”_mock®true, “timestamp™:*2

ons”
38

Agent Message

Reasoning: { “ticker*: *GO0G", “risk_lavel™: "Madium®, “risk_factors®: | "Market volatility”,
“Analyst rating consensus is ‘buy’ with a median price target of $20¢ clal sentiment ks
relatively positive with @ score of 0.62° |, “risk_summary®: *Despite a slight decrease in price,

alysts are bullish on GOOG, and social sentiment is rising. Potential risks include market
volatility and macroeconomic conditions.” )

812025, 5:27:54 PM

Agent Message 8/11/2025, 5:27:57 PM

Reasoning: No textual reasoaing (toal-caly step)

Agent Tool_call
Tool: mark_task_beal7ad3_successful Controffiow Inteenal Tosl  LIVE

*Markat volatility”, *Analyst rating consensus is 'buy’ with & median
cial sentiment is relatively positive with a scoce of 0.62
risk_summary”: “Despite a sight decrease in price, ana
13l sentiment s I-hn? Potential ks nclude market volat

8/M/2025, 5:27.57 PM

bullish o GOOG, and s
PRCTOeCONOMIC conditions.”, *ticker™: *G00G

Output: Task Sbcat7ad3 (task s

Assessment) markad successiul

Task Success 8/11/2025, 5:27:57 PM

Result; ticker="GO0G" risk_levet="Medium' risk_tac
consensus i by’ with 3 median price target of $200°% ‘Social sentimen
with a score of 0.62°] risk_summarys"Despite a shght decrease in pr

“Analyst rating
relatively positive

®
Execution Timeline
@ Agent Message 81172025, 5:27:51 PM
Reasoning: No textual reasoming (100l-caly step)
Agent Tool_call 8172025, 5:27:51 PM
Tool: get_macket_cata LIVE
Input: { “tickes”: “GOOG* )
Output
{"symbol*:"GO0G","price":* 201630 change_percent*:"-0 *volume™:*

@' Executive Summary
Buy  Ticker: GOOG  Positive, 80%

* Strong growth in cloud services

* Resilient advertising revenue

* Portfolio diversification enhancing stability

37 Enhanced Analysis Results

Ticker
Sentiment

® Recommendation
Buy
@ Key Insights
« Strong growth in cloud services
* Resilient advertising revenue
* Portfolio diversification enhancing stability
* Market leadership remains intact

* Positive forward-looking guidance

@ Agent Analysis

Market Analyst -
Market Analysis .
With a current gvelce of $201.63, and a PIE ratio
of 21.55, Alphabet Inc offers a blend of
lechnology services with a stable market cap
of over $2.44 trillion. The minor decrease in..

# Cross-Agent Insights

Analysis completed using Market Analyst and Risk

Risk Assessor
® Risk Assessment ROt
Despite a slghl decrease in price, analysts are
bullish on GOOG, and social sentiment is
rising. Potential risks include market volatility
and macroeconomic conditions.

& Synthesis

Buy

Synthesis

and is. Agents provi mixed per

analysis.

[elele]c]

Positive

3 agents

More
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