Hamilton Global User Group
June 2024 Meetup

What is Hamilton?

Hamilton helps data scientists and engineers define testable, modular,
self-documenting dataflows, that encode lineage and metadata.
Runs and scales everywhere python does.

Icebreaker: Name and what you're using Hamilton for/looking for.
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2. Deep Dive
3. Open g




— | The “Newg”

I»DAGWORKS



Some Recent Features Released

Newer [Python Magic
.with_materializers()
Graceful Error Adapter
Hamilton Ul

Kedro

MLFlow



Some Recent Features Released

Y o

Newer [Python Magic — see this notebook
(or via colab).

?7%%cell_to_module

Docstring:

%scell_to_module [-m [MODULE_NAME]] [-d [DISPLAY]] [-x [EXECUTE]]
[-b BUILDER] [-c CONFIG] [-i INPUTS] [-o OVERRIDES]
[--hide_results] [-w [WRITE_TO_FILE]]
[module_name]

Turn a notebook cell into a Hamilton module definition. This allows you to define
and execute a dataflow from a single cell.

For example:
%%cell_to_module dataflow ——display ——execute
def A() — int:

return 37

def B(A: int) -> bool:
return (A % 3) > 2

N

© %%cell_to_module

3% Docstring:

%scell_to_module [-m [MODULE_NAME]] [-d [DISPLAY]] [-x [EXECUTE]
[-b BUILDER] [-c CONFIG] [-i INPUTS] [-o OV
[--hide_results] [-w [WRITE_TO_FILE]]
[module_name]

Turn a notebook cell into a Hamilton module definition. This allo
and execute a dataflow from a single cell.

For example:

%%cell_to_module dataflow —-display —execute
def A() —> int:
return 37

def B(A: int) —> bool:
return (A % 3) > 2

positional arguments:
module_name Name for the module defined in this cell.

options:
-m <[MODULE_NAME]>, --module_name <[MODULE_NAME]>
Alias for positional argument ‘module_nanm
backwards compatibility. Prefer the posit
-d <[DISPLAY]>, —-display <[DISPLAY]>
Display the dataflow. The argument is the
name of a dictionary of visualization kwa
-x <[EXECUTE]>, ——execute <[EXECUTE]>
Execute the dataflow. The argument is the
name of a list of nodes; else execute all
—b BUILDER, —-builder BUILDER
Builder to which the module will be added
execution. Allows to pass Config and Adap
—c CONFIG, —-config CONFIG
Config to build a Driver. Passing -c/--co
same time as a Builder -b/-—builder with
raise an exception.
-1 INPUTS, ——inputs INPUTS
Execution inputs. The argument is the var
a dict of inputs; else {}.
-0 OVERRIDES, —-overrides OVERRIDES
Execution overrides. The argument is the
of a dict of overrides; else {}.
—-hide_results Hides the automatic display of execution
-w <[WRITE_TO_FILE]>, —-write_to_file <[WRITE_TO_FILE]>
Write cell content to a file. The argumen
path; else write to {module_name}.py
File: ~/projects/dagworks/hamilton/hamilton/plugins/jupyter_


https://github.com/DAGWorks-Inc/hamilton/blob/main/examples/jupyter_notebook_magic/example.ipynb
https://colab.research.google.com/github/dagworks-inc/hamilton/blob/main/examples/jupyter_notebook_magic/example.ipynb

Some Recent Features Released

from hamilton import driver
from hamilton.io.materialization import from , to
import my_dataflow

with_materializers()

loader = from_.parquet(target="raw_df", path="/my/raw_file.parquet")
saver = to.parquet(

id="features_parquet",

dependencies=["features df"],

path="/my/feature_file.parquet"

)

dr = (
driver.Builder()
.with_modules(my_dataflow)
.with_materializers(loader, saver)
.build()

)

dr.execute(["features__ parquet"])


https://hamilton.dagworks.io/en/latest/concepts/builder/#with-materializers

Some Recent Features Released

from hamilton import driver
from hamilton.io.materialization import from , to
import my_dataflow

with_materializers()

loader = from_.parquet(target="raw_df", path="/my/raw_file.parquet")

Legend

‘ materializer \

load_data.raw_df raw_df clean_df features_df features__pa rquet
Tuple DataFrame DataFrame DataFrame PandasParquetWriter

—

dr.display all functions("dag.png")



https://hamilton.dagworks.io/en/latest/concepts/builder/#with-materializers

Some Recent Features Released

e CracefulErrorAdapter

class DoNotProceed(Exception):
pass

def wont _proceed() -> int:
raise DoNotProceed()

def will proceed() -> int:
return 1

def never_reached(wont_proceed: int) -> int:
return 1 # this should not be reached



https://hamilton.dagworks.io/en/latest/reference/lifecycle-hooks/GracefulErrorAdapter/#hamilton.lifecycle.default.GracefulErrorAdapter

Some Recent Features Released

e CracefulErrorAdapter

dr = (
driver.Builder()
.with modules(my_module)
.with adapters(
default.GracefulErrorAdapter(
error_to_catch=DoNotProceed,
sentinel value=None
)
)
.build()
)

# will return {'will proceed': 1, 'never_reached':

dr.execute(["will proceed"”, "never_reached"])

None}



https://hamilton.dagworks.io/en/latest/reference/lifecycle-hooks/GracefulErrorAdapter/#hamilton.lifecycle.default.GracefulErrorAdapter

Some Recent Features Released

e Hamilton Ul — pip installable + docker version
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peta_tengtn_cm_sta Tioat m fereee) vuwo
C a t a | O g petal_length_cm_normalized pandas.core.series.Series 00.00
petal_width_cm pandas. core. series.Series [success | 00.01
petal_width_cm_mean float w 00.00

Telemetr

petal_width_cm_std float = 00.00
ed pandas. core. series.Series 2] m 00.00

petal_width_cm_norm:
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target_class pandas. core.series.Series 00.01
data_set.v1 pandas. core. frame.DataF rame m 00.05
svm_model.data_set pandas. core. frame.DataFrame m 00.06
svm_model.test_size_fraction float [ success | 00.00
svm_model.shuffle_train_test_split bool ] m 00.00
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bocalnost:8242/dashboardjproject/3


https://hamilton.dagworks.io/en/latest/hamilton-ui/ui/

Some Recent Features Released

from hamilton_sdk.adapters import HamiltonTracker
from hamilton import driver

from hamilton.plugins import h_kedro

from kedro_code.pipelines import data_processing,
data _science

Kedro - notebook

# modify this as needed
tracker = HamiltonTracker(...)
builder = driver.Builder().with_adapters(tracker)

dr = h_kedro.kedro pipeline_to_driver(
data_processing.create_pipeline(),
data _science.create pipeline(),
builder=builder


https://github.com/DAGWorks-Inc/hamilton/tree/main/examples/kedro/kedro-plugin
https://github.com/DAGWorks-Inc/hamilton/blob/main/examples/kedro/kedro-plugin/kedro_to_hamilton.ipynb

Some Recent Features Released

o MILFlow

TWwO use cases: — video explainer

e MLFlow data savers & loaders
e MLFlow Adapter to instrument Hamilton code to log to MLFlow

Pairs well with Hamilton Ul


https://github.com/DAGWorks-Inc/hamilton/blob/main/examples/mlflow/tutorial.ipynb
https://youtu.be/rkq8aMNv5YA?feature=shared

dr = (
driver.Builder()
.with modules(model training 2)
.with _adapters(
MLFlowTracker(
experiment _name=f"hamilton-project-{project id}",
run_name=dag_name,

)
HamiltonTracker(...)
)
.with materializers(
to.mlflow(
id="trained model mlflow",
dependencies=["trained model"],
register_as="my new_model",
)
)

.build()



https://github.com/DAGWorks-Inc/hamilton/blob/main/examples/mlflow/tutorial.ipynb
https://youtu.be/rkq8aMNv5YA?feature=shared

Deep Dive:
RAG & Hamilton:
Jocument processing

https://qithub.com/DAGWorks-Inc/hamilton/tree/main/examples/LLM Workflow
D>>DAGWORKS s/RAG document ext.ract chan embed . .

https://blog.dagworks.io/p/rag-ingestion-and-chunking-using

https://blog.dagworks.io/p/retrieval-augmented-generation-reference-arch



https://github.com/DAGWorks-Inc/hamilton/tree/main/examples/LLM_Workflows/RAG_document_extract_chunk_embed
https://github.com/DAGWorks-Inc/hamilton/tree/main/examples/LLM_Workflows/RAG_document_extract_chunk_embed
https://blog.dagworks.io/p/rag-ingestion-and-chunking-using
https://blog.dagworks.io/p/retrieval-augmented-generation-reference-arch

Agenda: Build a Document Processing Pipeline for RAG Systems

e Components
e Code
e C(Caveats



Agenda: Build a Document Processing Pipeline for RAG Systems

e Components

e Code

e (Caveats

Leave you with:

1. High level mental model of the process

2. Some code to help you get started

3. A sense for where caveats might lie on your journey



Agenda: Build a Document Processing Pipeline for RAG Systems

e Components
e Code

e Caveats In < 30 minutes!
\\ ro

Leave you with: Hée
@

1. High level mental model of the process
2. Some code to help you get started

3. A sense for where caveats might lie on your journey



Retrieval Augmented Generation

7 Prompt LLM

: Context

Purpose:
Build the right context
for the LLM call

Big Picture

Response




Retrieval Augmented Generation

E.g. PDFs, HTML, images, etc.

Preprocess
Documents

text,
embeddings
metadata

1
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Query
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text,
embeddings
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Context

LLM

Big Picture




Focus of today =———
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Preprocessing Documents

Load

Chunk

Extract Embed >

Store

if dolor sif 3
ot adiocn i s do [0.2,0.3,0.4,05,0.2]
eiusmod tempor incididunt ut labore et
dolore magna aliqua.
> —_ —_— - > [0.2,0.3,0.4,05,0.2,]
Dolor it amet consectetur adipiscing [0.3,0.3,0.3,0.2,0.1] Dolor it amet consectetur adipiscing it
elit. [0.3,0.3,0.3,0.2,0.1]
- ) o Id semperrisus in hendrerit gravida rutrum
e s [0504020807) —
Get Extract Text Divide Text Create Store & index
Document Embedding

Note: 1 document — creates 1 or more embeddings
Preprocessing Documents
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Welcome to Hamilton

Hamilton is a general-purpose framework to write dataflows using regular Python functions. At the
core, each function defines a ion and its indicates its ies. Hamilton
automatically connects individual functions into a Directed Acyclic Graph (DAG) that can be executed,
visualized, optimized, and reported on. Hamilton also comes with a Ul to visualize, catalog, and monitor
your dataflows.

extemal_input  int

The ABC of Hamilton

Why should you use Hamilton?

Facilitate collaboration. By focusing on functions, Hamilton avoids sprawling code hierarchy and
generates flat dataflows. Well-scoped functions make it easier to add features, complete code reviews,
debug pipeline failures, and hand-off projects. Visualizations can be generated directly from your code
to better and it. with the Hamilton Ul allows you to track lineage,
catalog code & artifacts, and monitor your dataflows.

Reduce development time. Hamilton dataflows are reusable across projects and context (e.g.
pipeline vs. web service). The benefits of developing robust and well-tested solutions are multiplied by
reusability. Off-the-shelf dataflows are available on the Hamilton Hub.
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Welcome to Hamilton

Hamilton is a general-purpose framework to write dataflows using regular Python functions. At the
" core, each function defines a and its indicates its Hamilton
automatically connects individual functions into a Directed Acyclic Graph (DAG) that can be executed,
¥ visualized, optimized, and reported on. Hamilton also comes with a Ul to visualize, catalog, and monitor
v your dataflows.
o The ABC of Hamilton
.
.| § Why should you use Hamilton?
Facilitate collaboration. By focusing on functions, Hamilton avoids sprawling code hierarchy and
generates flat dataflows. Well-scoped functions make it easier to add features, complete code reviews,
debug pipeline failures, and hand-off projects. Visualizations can be generated directly from your code
to better and it. with the Hamilton Ul allows you to track lineage,
Reduce development time. Hamilton dataflows are reusable across projects and context (e.g.
pipeline vs. web service). The benefits of developing robust and well-tested solutions are multiplied by
reusability. Off-the-shelf dataflows are available on the Hamilton Hub.
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Embed

Load

Extract Chunk Embed

R

Hamilton

Q search

USER GUIDE
Get Started
Concepts

User Guide
Integrations

Code Comparisons

COMMUNITY
Meet-ups

Slack &

REFERENCE
Decorators
Drivers
GraphAdapters
Lifecycle Adapters
ResultBuilders

1o

Dataflows

Telemetry

EXTERNAL RESOURCES
GitHub
tryhamilton.dev ¢
Dataflow Hub

Blog

3¢ Announci iton Meetup Group. Si

Welcome to Hamilton

Hamilton is a general-purpose framework to write dataflows using regular Python functions. At the
core, each function defines a and its indicates its
automatically connects individual functions into a Directed Acyclic Graph (DAG) that can be executed,

visualized, optimized, and reported on. Hamilton also comes with a Ul to visualize, catalog, and monitor
your dataflows.

Hamilton

xtemal_input  int

The ABC of Hamilton

.|  Why should you use Hamilton?

Facilitate collaboration. By focusing on functions, Hamilton avoids sprawling code hierarchy and
generates flat dataflows. Well-scoped functions make it easier to add features, complete code reviews,
debug pipeline failures, and hand-off projects. Visualizations can be generated directly from your code
to better and it. with the Hamilton Ul allows you to track lineage,

Reduce development time. Hamilton dataflows are reusable across projects and context (e.g.,
pipeline vs. web service). The benefits of developing robust and well-tested solutions are multiplied by
reusability. Off-the-shelf dataflows are available on the Hamilton Hub.

Embed

Goal:

® Capture semantic meaning
® Used for finding similar text

[0.384,0.417,0.122,0.17¢

Decisions:
®¢ TImplementation
o E.g.

openai, etc.

® Size
¢ Fine tuning or not.

[0.680,0.305,0.598,0.415,0.824,0.204,0.115,0.504,0.145,0.086...]

[0.552,0.671,0.893,0.128,0.331,0.654,0.005,0.538,0.312,0.877,...]



Load }—’| Extract }—’| Chunk }—>| Embed

Store Store for retrieval

What: text, embeddings, metadata

=+ Announcing the Hamilton Meetup Group. Sign up to attend events!

Hamilton 20

Welcome to Hamilton Decisions: where do you store it?

Q search
USER GUIDE Hamilton is a general-purpose framework to write dataflows using regular Python functions. At the
Oat~triad . core, each function defines a ion and its indicates its ies. Hamilton [0.384,0.417,0.122,0.176,0.049,0.486,0.275,0.738,0.90
automatically connects individual functions into a Directed Acyclic Graph (DAG) that can be executed,
Concepts . visualized, optimized, and reported on. Hamilton also comes with a Ul to visualize, catalog, and monitor
User Guide v your dataflows.
Integrations v
Code Comparisons ~
xtemal_input  int
COMMUNITY
Meet-ups
Slack &
REFERENCE
" Index & Store
Drivers v
GraphAdapters v
Lifecycle Adapters -
ResultBuilders o The ABC of Hamilton
o = [0.680,0.305,0.598,0.415,0.824,0.204,0.115,0.504,0.145,0.086
. . sJe sJe s s s sJ. sUe U s .
.| § Why should you use Hamilton?
Telemetry - . - . . . " .
Facilitate collaboration. By focusing on functions, Hamilton avoids sprawling code hierarchy and
generates flat dataflows. Well-scoped functions make it easier to add features, complete code reviews,
EXTERNAL RESOURCES
debug pipeline failures, and hand-off projects. Visualizations can be generated directly from your code
Gty to better and it. ion with the Hamilton Ul allows you to track lineage,
tryhamilton.dev i i
Dataflow Hub & Reduce development time. Hamilton dataflows are reusable across projects and context (e.g.,
Blog & pipeline vs. web service). The benefits of developing robust and well-tested solutions are multiplied by [0552,0671 ,0893,0 1 28,0331 ,0654,0005,0538,03 7,__ ]
reusability. Off-the-shelf dataflows are available on the Hamilton Hub.

Store



Example: Processing Hamilton’s Documentation

SIlee P|DEl|ne NOtebOOk (open in google collab)



https://github.com/DAGWorks-Inc/hamilton/tree/main/examples/LLM_Workflows/RAG_document_extract_chunk_embed

Two main dimensions:
Caveats on the road to production | « pomain specific

e Execution related

Load - Extract > Chunk > Embed > Store
[0.2,0.3,0.4,0.5,0.2,]
> > > - e
Dolor sit amet consectetur adipiscing [0.3,0.3,0.3,0.2,0.1,]
elit.
e o o 82102 [0504,02080.7] [0504020807]
Get Extract Text Divide Text Create Store & index

Document Embedding



Caveats on the road to production

Two main dimensions:

e Domain specific
e Execution related

Load - Extract > Chunk > Embed > Store
[0.2,0.3,0.4,0.5,0.2,]
> > > - e
olor st amet consectetsradiscing (030303020.1)
elit.
e o o 82102 [0504,02080.7] [0504020807]
Get Extract Text Divide Text Create Store & index

Domain specific

Embedding




The angle between a and b is written as Z(a,b), and is sometimes expressed in
degrees. (The default angle unit is radians; 360° is 27 radians.) For example,

/(a,b) = 60° means Z(a,b) = /3, i.e., aTb = (1/2)|al|||b]|.
The angle coincides with the usual notion of angle between vectors, when they

have dimension two or three, and they are thought of as displacements from a TWO m ain dimensionsl
L

Caveats on e Domain specific

e Execution related

Load Store

A

58 3 Norm and distance

common point. For example, the angle between the vectors a = (1,2,-1) and
b=(2,0,-3) is

5
arccos | —=—= | = arccos(0.5661) = 0.9690 = 55.52° =
(\/wm) (0568

(to 4 digits). But the definition of angle is more general; we can refer to the angle

Lorem ipsum dolor it amet, consectetur
adipiscing elit, sed do eiusmod tempor
incididunt ut abore et dolore magna aliqua.

between two vectors with dimension 100. [0203040502)
The angle is a symmetric function of a and b: We have Z(a,b) = £(b,a). The Dolor st amet consectetor adpiscing el
angle is not affected by scaling each of the vectors by a positive scalar: We have, 0.3,0.3,0.3,0.2,0.1]
for any vectors a and b, and any positive numbers a and 3, -
1dsernpr sus nhendrert gravida rurum
L(aa, Bb) = £(a, b). auisavenon tells

[0.50.40.2,0.80.7]

Get Extract Text Divide Text Create Store & index
Document Embedding

Domain specific




Two main dimensions:

Caveats on the road to production e Domain specific

E.g. Scale

Load

e Execution related

Execution
A

Get

.

E.g. rapid pace of change
Extract = Chunk * Embed > Store
E.g. APl vs GPU
[0.2,0.3,0.4,0.5,0.2,] =

Extract Text

Document
\ \

Dolor sit amet consectetur adipiscing
elit.

Id semper risus in hendrerit gravida
rutrum quisque non tellus.

Divide Text

Domain specific

[0.3,0.3,0.3,0.2,0.1]

[0.5,0.4,0.2,0.8,0.7,]

[0.50.40.2,0.80.7]

Create Store & index
Embedding




Links / “Keywords” Slide

Structuring Hamilton (tryhamilton.dev) , Burr
Code

Extracting Text | unstructured, OCR, LangChain, Llamalndex, etc.

Chunking Text unstructured, LangChain, Llamalndex, etc.

Embedding Text | OpenAl, Anthropic, HuggingFace, etc.

Storage & Files (e.g. parquet), numpy, PGVector, LanceDB, Margo, etc
Indexing

Scaling Ray, PySpark

Processing

More on High-level article, More technical Google video

embeddings



https://github.com/DAGWorks-Inc/hamilton
https://www.tryhamilton.dev
https://github.com/dagworks-inc/burr
https://unstructured.io/
https://en.wikipedia.org/wiki/Optical_character_recognition
https://www.langchain.com/
https://llamaindex.ai/
https://unstructured.io/
https://www.langchain.com/
https://llamaindex.ai/
https://platform.openai.com/docs/guides/embeddings/embedding-models
https://docs.anthropic.com/claude/docs/embeddings
https://huggingface.co/blog/getting-started-with-embeddings
https://x.com/karpathy/status/1647374645316968449
https://github.com/pgvector/pgvector
https://lancedb.com/
https://www.marqo.ai/
https://www.ray.io/
https://spark.apache.org/
https://www.cloudflare.com/learning/ai/what-are-embeddings/
https://developers.google.com/machine-learning/crash-course/embeddings/video-lecture

To finish

EHIQ

Knowledge Base

E.g. Chat Bot App

Query

Indexed Dataset
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Embed

Store




| Next meet-up - August:

Speaker 1: Gilad Rubin

»DAGWORKS



# Open Mic.

I»DAGWORKS



FIN. Thanks for coming!

»DAGWORKS



