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Homework 1 ¥, Starter package

Redaction for a Public Help Center

Due October 6 at 11:59 PM Eastern

You are an Al engineering consultant. You are getting hired by Bespoke Support, a company
that helps businesses troubleshoot software. They are hiring you to build a tool, which will

process their customer support conversations for public release on its help center.

Currently, the message dump that Bespoke Support want to share contains lots of private
customer information. Publishing those details unredacted could violate a customer's privacy
or even give someone access to their systems! You are here to help them.

For each case, Bespoke gives you a source conversation or set of notes, plus context from
related messages and documentation. Your tool must replace private values with asterisks and
leave every other character unchanged.

HW1

discussion
(10 minutes)



Requirements are situated. \We elicit

them -

rom Stakeholders, as natural

lang

We asked:

uage, code, and examples.

can we find a principled approach

to engineering intelligent systems that
are reliable, efficient, and maintainable?

So far, reliability. Today, maintainability.
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Unfortunately, the model changes
every few months.

How do we write an Al program that
keeps meeting its requirements,
while the model keeps changing”



Today

1 Maybe just wait for a better model?

2 ow should we write durable Al programs?

UE TO QUIZ AND HW DISCUSSION J

SHORTER LECTURED
TINUED IN LECTURE 4

TO BE CON
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Part 1

Maybe just walit
for a better model?
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Suppose it is 2020. How would you answer this?!

Did Red Flaherty ever umpire a game whose MVP made the Hall of Fame” Yes.

en.wikipedia.org/wiki/Red_Flaherty

Red Flaherty

From Wikipedia, the free encyclopedia

John Francis "Red" Flaherty (April
25, 1917 — April 1, 1999) was an
American professional baseball
umpire who worked in the American
League from 1953 to 1973. ... He
umpired in four World Series (1955,
e
1958,{1965) and 1970), ...
N
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en.wikipedia.org/wiki/1965_World_Series

1965 World Series

From Wikipedia, the free encyclopedia

The series is best remembered for

the heroics offSandy Koufax} who

was named the World Series Most
Valuable Player. ...

en.wikipedia.org/wiki/Sandy_Koufax

Sandy Koufax

From Wikipedia, the free encyclopedia

Sanford Koufax (/koufeeks/; né
Braun; born December 30, 1935),
nicknamed "the Left Arm of God', is
an American former professional
baseball player. ... Retiring at age 30
due to chronic pain in his pitching
elbow, Koufax was elected to the
Baseball Hall of Fame in 1972 at age

36, the youngest player ever elected.

A claim from HoVer (Jiang et al., 2020), posed as a question, plus shortened Wikipedia screenshots.



Did Red Flaherty
ever umpire a game
whose MVP made
the Hall of Fame?

Red Flaherty: He umpired in
World Series 1955, 1958, 1965,
and 1970.

1965 World Series: It is
remembered for MVP Sandy
Koufax.

Sandy Koufax: He was elected to
the Baseball Hall of Fame.

all of Wikipedia 25 passages 9 sentences facts kept
' RN | Sandy Koufax:
: ' He was elected
— —> A > > > = to the Baseball
. ._ Hall of Fame.
retriever et : condenser 1 condenser 2
110M : o* 335M 335M

5 million passages

add the facts to the query and search again: four hops

hop 4

reader
aseny —> Yes ¥V
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How would you train it?

Khattab et al., “Baleen: Robust Multi-Hop Reasoning at Scale via Condensed Retrieval,” NeurlPS 2021.
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IHPM QUSSR | in 1812 as the ... ... </result>

Who was president of the
United States in the year
that Citibank was founded?

@ Generate till search or eos
@ Retrieve search result

@ Concat then continue

<result> Citibank was founded

I

LLM Policy

Y

<think> To answer this
question, | need ... ... | will start
by searching for the founding
year of Citibank. </think>
<search> when was Citibank
founded </search>

®

Task-Specific Reader = Prediction

2020 Networks, trained for each step

<think> To answer this question ... </think>
<search> When was Citibank ... </search>
<result> Citibank was founded ... </result>
<think> Now, | need to find out ... </think>
<search> Who was the ... </search>
<result> President ... </result>
<answer> The president of the United States in
the year that Citibank was founded was

\[ \boxed{James Madison}\] </answer>

C

Output Rollout

2025 An LLM, trained to search

Is there a language in which their real differences are sparse? Maybe English??
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Shima et al.,

LREC 2006. Khattab et al.,

NeurlPS 2021. Shao et al.,

NAACL 2024. Chen et al.,

NeurlPS 2025.
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Suppose it's 2024. You're writing the prompt for Home Assistant.

JUNE 2024

“Pass prompt as
system_instruction for
Gemini 1.5 models”
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You are a voice assistant for Home Assistant.

Answer in plain text.
Keep it simple and to the point.

JULY 2024 APRIL 2025 JUNE 2026 AUGUST 2026
“Update LLM prompt “Improve the “Sort aliases in LLM “Fix default

to improve quality live context tool prompts for stable instructions to not
for local LLMs” prompt with prefix caching” suppress tool use”

additional instructions”

What does the prompt look like now?

home-assistant.io, September 2026. home-assistant/core, helpers/lim.py: the instructions in June 2024, and commit messages since.
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Today, September 2026 | something it could infer = a nudge for today’s model

Use HassTurnOn %o lock and HassTurnOff to unlock a lock.

Promptese entangles your system design with model-specific limitations.*

6.5978 Lecture 3 home-assistant/core, components/homeassistant/lim.py and helpers/lim.py, September 2026. 12



The Bitter Lesson

Rich Sutton

March 13, 2019

The biggest lesson that can be read from 70 years of Al research is that general methods that leverage
computation are ultimately the most effective, and by a large margin. T%e ultimate reason for this is
Moore's law, or rather its generalization of continued exponentially falling cost per unit of
computation. Most Al research has been conducted as if the computation available to the agent were
constant (in which case leveraging human knowledge would be one of the only ways to improve

If someone tells you that leveraging domain knowledge is that bad,

what is your answer to: what can Al engineering even be about?

6.5978 Lecture 3 Sutton, “The Bitter Lesson,” March 13, 2019. 13



‘complicated methods get in the way of scaling”

float Q_rsqrt( float number ) “pPremature optimization
1 : Il evil.”
long i is the root of a
float x2, vy;
const float threehalfs = 1.5F;

number *x 0.5F;

number;

*x ( long * ) &y;
= Ox5f3759df — ( 1 > 1 ); Structured Programming with go to Statements
= x ( float x ) &i; DONALD E. KNUTH

y * ( th reeha'l-fs _ ( X2 % y sk y ) ); Stanford University, Stanford, California 94305

This is the bitter lesson for software, including Al software.

6.5978 Lecture 3 Quake Il Arena, g_math.c, 1999. Knuth, “Structured Programming with go to Statements,” 1974. 14
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When does it count as
premature optimization?

Hypothesis: it is premature when you hard-code at a

lower level of abstraction than you can justify.

15



Part 2

How should we write
durable Al programs?




1) Symbolic Code is a natural way to specify
modular information flow and composition...

def answer(question: str) —> bool:

notes =

for hop in range(4):

query = |write query(question, notes)

passages = |search(query, k=25)

notes +=|keep facts(question,

return |[decide(question, [notes)|
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Unlike conventional raw prompts,
code allows us to define...

1. iIndependent, reusable modules
with reliable contracts

2. algorithms that compose
over these modules

3. decisions about how information
should (or should not) flow
between different modules

17



2) Natural language is essential for specification...

You are Prof. Einstein, an expert fact-checker. X Wording to appease this LLM

Read the passages and think step by step. X How inference strategy modifies your
Question: {question}

Passages: prompting

[1] {title}: {text}
[2] {title}: {text}
Return ONLY a JSON list of sentences copied

from the passages. If none, return []. X Output format and how you handle

X How you format your data within
instructions

Do NOT add commentary.

failures

1 Which facts are essential?
2 What are we assuming when we say so?

3 And how do we connect this to a larger program?

6.5978 Lecture 3 18



Central abstraction: typed natural-language signatures

1 K Fact ' t :
class KeepFacts(Signature) Task
"iiKeep relevant facts."™"

question —

LLM — facts question: str = InputField() Inputs

passages — passages: list[str] = InputField()

facts: list[str] = OutputField(

| Outputs
desc="copied from the passages")

Functions with clear, typed contracts can localize
ambiguity in a larger system and decouple what vs. how.

Al programs should just be traditional software

that composes signatures into larger modular systems!

6.5978 Lecture 3
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3) Data (or feedback) is a natural way to communicate
a aistribution of inputs, edge cases, rewards...

After the definitional natural-language priors Suppose 500 random questions all pass.
and modular information flow are specified,
edge cases are best specified by example.

Input Metadata

Tricky question 1 The response should mention...

D: the inputs we expect
P P Dr: next year’s inputs

Tricky question 2  The response should cite... X Assume the LLM will do the right thing.

v’ Assume next year’s inputs still come from D.

Tricky question 3 The system should use tool...
Then Pr,.p | P(z) = R] stays high.

A guarantee? But under an assumption about the inputs, not about the model. Lecture 5!

6.S978 Lecture 3 20



So IS modularity good or bad?

NRVEIERE kM question — answer: bool RIS Ige il

X Modularity that expresses how to run on
today’s model is premature optimization.

A good compiler rewrites it: it inlines, fuses, specializes.

v" Modularity that expresses what you
want is simply system design. Irreducible.

It lets you iterate, isolate changes, and assign credit.

Reliable systems actually subtract agency in the right places.

6.5978 Lecture 3
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NEXT WEEK

Agent Design

How do we get the most out of a model,
without giving up reliability and maintainability?
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