Mega Assignment

A semester build on a topic you propose, and the three days it is graded on
Dates

Concept document - October 13 Pitch day - October 27 Poster session - December 3

Today
Twenty five minutes on what the thing is, then you pair up and start arguing about topics.

Christoffer Heckman
Department of Computer Science, University of Colorado Boulder



Quick overview

What it is. One artifact, built over nine weeks, on a question you choose.

Twenty points, three deliverables

The concept document. Four questions, two pages, due October 13.

The compute question is the one people skip

Scoping. How big a project should be.

Worked against real directions

Teams and topics. Pairs, and eight directions out of the assignments.

Then the rest of the hour to form them



Twenty Points

Participation, 10

Mega assignment

0 25 50 75 100
points in the course

Concept document, 5 Pitch day, 5 Final submission, 10

Two pages, October 13. Graded on In class, October 27. You present the Code, README and results, at the
whether the plan can be answered. An plan and defend it in front of both of poster session on December 3.
ambitious plan with no measurement in us.

it scores below a modest one.



The Calendar

today, Sep 29

Briefing

Oct 13 Oct 20 Oct 27

Concept ] | Written \ Pitch day

and teams

pair up,
pick a direction

Dec 3

document J ‘ feedback I

5 points not graded 5 points
two pages, comments back, in class,
on Gradescope per team both instructors

the Oct 20 comments are the one ungraded
stop: a plan changed here costs nothing,
a plan changed in November costs build time

Poster

10 points

code, README,
results



THE CONCEPT DOCUMENT

Four Questions



SECTION 1

Four Questions

SECTION 2

SECTION 3

SECTION 4

What you will build

A router, a quantized check-
point, an eval harness, a

dataset.

On what data

Which corpus, how big,
where it comes from, and
what you do when it is not

enough.

On what compute

Which machines, how many
GPU-hours, and the arith-
metic that got you that

number.

How you will know
it worked

Which measurement, which
baseline, and the number
that would make you aban-
don the idea.

wcak answer:
“study X"

weak answer:
“a public dataset”

weak answer:
“the course cluster”

\V(Jak answer:
“evaluate performance”

two pages, due October 13, 5 points

graded on whether section 4 names the number that would make you stop




Compute Arithmetic

L]
where a semester project lives
3 h to 13 days of the GPU
that ran the bars below
published runs, for reading only GPT-2 1.5B Chinchilla 70B
Assignment 1, measured on the course codebase HFF L8 Linfma 3.1 9058
base, 112 s
mini, 83 s
micro, 32 s
nano, 21s
pico, 22 s
1612 1613 1614 10115 1616 ldl? 1618 1619 10]20 1621 1622 1(:;23 1624 1625 1626
training compute, FLOPs (log scale)

What you have: Google Cloud credits, Chameleon, NSF ACCESS on What section three needs: a GPU-hour number and the arithmetic that
Delta, and the course cluster, four RTX 8000 at 48 GB. Shared with produced it, from model size, tokens, and a throughput you measured
everyone in the room. yourself.

Assignment 1 codebase, instructor runs, courses/csci5942-fa26/assignments/01-shakespeare/out/ ; compute accounted as C = 6ND by train.py . Published totals: Brown et al. 2020,
Table D.1; Hoffmann et al., arXiv:2203.15556; Grattafiori et al., arXiv:2407.21783; Epoch Al Notable Al Models.



SCOPING AND TOPICS

The Right Size



Too Big, Too Small

benchmark someone
else's checkpoint

how much you measure

router over two models,
cost curve on real prompts

guantize A5's model,
sweep four bit-widths

train a frontier model

how much you build

Too big. Anything whose first sentence is "train a
model that". You have five weeks of building and a
shared cluster.

Too small. Anything you can finish by running
someone else'’s evaluation script on someone else’s
checkpoint.

The band. You build one thing and measure it
against something, so the project has a position on
both axes.



Eight Directions

transformer evaluation data training SFT, PEFT inference RLAIF

— o a2 Az A a5 — a6 a7

A2 A3 A5 A6
A judge that survives A domain corpus, built A LoRA rank sweep that Router over two models,
its own perturbations and ablated end to end checks the memory model priced on real traflic
A5 A6 A7 any
Quantization sweep with Speculative decoding: Reward hacking, caught Your own research, with
a task-level error budget where the draft comes from by a verifier you wrote an Al-systems question

each of these is a direction; the concept document is where one becomes a project
the last one is for anyone already doing research: bring it, and point it at an Al-systems question



Pitch Day

0:00 5:00
What you How you will
— . . On what data On what compute ’
will build H know it worked
75 seconds 75 seconds 75 seconds 75 seconds
the slides are the concept “where did that num- Gt Y o hasalie
document you already wrote ber come from?” i R N - )
the five points are for the two answers, and both questions are asked every year
Five minutes We interrupt No new deck
Four slides, both instructors in the That is the assessment. The five points The four slides are the four sections
room. We run it tight so every pair are the defense. you already wrote.

goes.



Teams

The default

two people, both writing code
nothing to arrange

The exception

faculty advisor

alone, when the project is research
you are already doing

{ teams form today }

teams freeze Oct 13

the concept document is where you declare which one you are

Y



Before October 13

this week, Sep 29 to Oct 5 next week, Oct 6 to Oct 12

Two papers and

Partner and direction 1 the arithmetic

section three: one multiplication

a name and one seed ‘

the weekend, Oct 10 to Oct 13

A4 due Oct 6

the concept document window
overlaps A4 by one week

Write the two pages

baseline first

office hours Mon 1:15,
ECES 130

before you leave today, name the pair and the direction, even if both change by the 13th




Now

Find a partner. Pick a seed. Write down the baseline you would measure it
against.

| will come around. If you get to a baseline you believe in, you have already written a third of the concept
document.



