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Implementing GenAl at scale in the enterprise is like
teenage sex: everyone talks about it, nobody really knows
how to do it, everyone thinks everyone else is doing it, so

everyone claims they are doing ...

Cassie Kozyrkov
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About Me

Head of ML Platform @ DoorDash

Prior work experience:

Uber

Hien Luu
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Agenda

@® Unique Challenges of LLMs Application
@® LLMs Application Archetypes

® LLM Use Cases

@® Practitioner’s Perspective on LLMOps
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Is MLOps Still Relevant?

Automation
Collaboration
Reproducibility
Cl/CD

Observability

Tools and Best Practices
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GenAI Advancement

Capability

Continue to improve
(speed, performance, cost)

Time
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LLM Application Unique Challenges
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LLM Application Unique Challenges

-

General purpose tasks
Less end-2-end control
Compute is the new oill
GPUs are a must
Hallucination

\_

Prompt Engineering is the New Programming Language
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LLM Application Unique Challenges

DATA'Al SUMMIT

Al's Linux Moment

4 N

Proprietary LLM

- </

-

o

Open-source
LLM

~

</

Owning your own LLMs is critical and achievable
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LLM Application Unique Challenges

Model Quality &
Performance

Computational
Requirements

Challenges for Deploying LLMs

Bias and Fairmess

4’_’— Interpretability & Bias

Memory & Size Constraints 1,

The New Era of Efficient LLM Deployment

Inference Related Challenges
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https://gradientflow.substack.com/p/the-new-era-of-efficient-llm-deployment

LLM Application Unique Challenges

The King Doing the Dishes?

O |,

_—
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LLM Application Unique Challenges

How willing are enterprises to use LLMs for different use cases? &Gmth
(% of enterprises experimenting with given use case who have deployed to production)

o,
62% 60% 59%
53% 53%
39% 39%
Text Enterprise Customer Marketing Software Contract External Recommendation
summarization knowledge service copy development review chatbot algorithm
management
Internal-facing External-facing

Source: a16z survey of 70 enterprise Al decision makers
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LLM Application Unique Challenges

GenAl Strategy (Where, Which, When)

Educating Loss of Creating an Corporate Staff Fearof  Accelerating Addressing Assuring Al Finding Al Change
Staff on Al Knowledge Al Strategy Lackof Trust  Losing their Al Adoption Societal Al Security & Talent Management
due to Al in Al Jobs Risks Safety for Al
Adoption
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LLM Application Archetypes

Operational Perspective

{ Al Agents }

{ Fine-tuning }

PN

RAG }
Prompt
Engineering
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LLM Application Archetypes

Operationalizing Prompts

Prompt Development/Testing
Prompt Store

Prompt Versioning

Prompt + Response Logging
Prompt + Response Monitoring
Prompt A/B testing

Prompt
Engineering

Prompts Output

Prompt & Prosper
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LLM Application Archetypes

RAG

DATA'Al SUMMIT

Operationalizing RAG Applications

@

P

Embedding

Y

(3)
Vector DB

model

@®

Retrieved
contexts

AnyScale RAG related blog
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https://www.anyscale.com/blog/a-comprehensive-guide-for-building-rag-based-llm-applications-part-1

LLM Application Archetypes

RAG

DATA'Al SUMMIT

|| Data
sources

Operationalizing RAG Applications

Contextual Data Pipelines

Load Chunk

TextSplitter

Embed

_-_-_-_-_-_-_-_‘—-—-—-_
Embedding

model

AnyScale RAG related blog
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Index

Vector DB
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https://www.anyscale.com/blog/a-comprehensive-guide-for-building-rag-based-llm-applications-part-1

LLM Application Archetypes

Operationalizing RAG Applications

Modules

A B |(|eBE A H||IeBS

User Query Documents User Query Documents

Pre-Retrieval

I ]

| i

i i

i ;

. = Query Routing 5 I ]
Indexing + Guary Rowsting Indexing : Rewrlte Rera nk )
* Guery Expansion ! 1}

| 1

| [} ]

| |

i 1

i i

!

-| Retrieve s

\

RAG L s B
( ] [ ]

K j Post-Retrieval patterns

¥ % cle o
Rerank Summary Fusion .
B = = 9
Prompt Frozen LLM Retrieve Retrieve Read

e Search ~
~ Rerank Retrieve

(5%

Prompt Frozen LLM
~ ~
Read Read Predict Read
. ! )
( Output } [ Output J Naive RAG Advanced RAG [ngg‘p al.2022] III;NE;EZ&!E\T o
Naive RAG Advanced RAG Modular RAG

Naive, Advanced, Modular RAG
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LLM Application Archetypes

/

AV

Fine-tuning
LLM

\

)

DATA'Al SUMMIT

Operationalizing Fine-tuning Pipelines

e Automation, version control, reproducibility
e Distributed training infrastructure
o DeepSpeed, PEFT, GPUs

Pretrained Model

Dataset LLM Weights

A

©2024 Databricks Inc. — All rights reserved S
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LLM Application Archetypes

/

AV

Fine-tuning
LLM

\

)

DATA'Al SUMMIT

Operationalizing Fine-tuning Pipelines

Similar to classical model training & serving
Optimization techniques

o VLLM, MLC, CudaGraph, MQA, Quantization,
TensorRT

Deeper understanding of GPUs, TTFT, TPOT

Self-hosted

LLM

©2024 Databricks Inc. — All rights reserved S

21



LLM Application Archetypes

Al Agents

\ 4

Plan Assess

Objective

Al Agentic Workflow Will Drive Massive Al Progress
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LLM Application Archetypes

Operationalize Al Agents - Components & Patterns

Tasks

Decisions >

Process
D

Al

Communicate

Al

Agent

DATA'Al SUMMIT

A

Agent

©2024 Databricks Inc. — All rights reserved

Tools

Memory

«©
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LLM Use Cases

Use Case Categories

DATA'Al SUMMIT
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LLM Use Cases

Augmenting Classical ML

Named-entity Query Intent
Recognition Understanding

Retail Catalog

Building DoorDash’s Product Knowledge Graph w/ LLMs
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https://doordash.engineering/2024/04/23/building-doordashs-product-knowledge-graph-with-large-language-models/

LLM

DATA'Al SUMMIT

Use Cases

Generative Capabilities

Mom's Lasagna

A large savory slice of our 5-layered homemade
lasagna baked in our bolognese sauce, topped with
mozzarella.

$17.99+

Fettuccine Alfredo

A large serving of fettuccine smothered in a creamy
Alfredo sauce topped with mozzarella and baked to
perfection.

$17.99+

Manicotti

2 Large pasta tubes filled with a ricotta cheese filling,

baked in your favorite homemade pasta sauce
covered in all natural mozzarella and served with 2...

$14.99

A huge serving of spaghetti baked in your favorite
homemade pasta sauce and topped with our Italian
mozzarella.

$13.99+

Craft Your Own Mac & Cheese

Start with a base of our aged white cheddar macaroni

and cheese, and add one of your favorite toppings
from our list of herbs, veggies, meats, and cheeses.

$17.99+

©2024 Databricks Inc. — All rights reserved

26



LLM Use Cases

Multimodal Capabilities - Voice Ordering

DoorDash Introduces Al and Agent-Powered Voice Ordering Solution
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https://about.doordash.com/en-us/news/introducing-ai-and-agent-powered-voice-ordering

Practitioner’s Perspective

Emerging LLM App Stack

LEGEND

Contextual Data Pipelines Embedding Model
777777 > (atabricks, Arflow, e (Openal, Cohere,
data Unstructured, .) Hugging Face)
HIK )
Prompt Playground —
Few-shot ——— (OpenAl. natdev, —
Humanioop) ——
examples
Orchestration
(Fython/ DY,
LangChain,
Uamainder, ChaiGPT)
Query
App Hosting 7
Output ————  (Vercel. Sieamship,
Streamit, Modal)

the stack, wit

Arrows show the flow of data through the stack

- = = =» Contextual data provided by app developers to condition LLM outputs
—— Prompts and few-shot examples that are sent to the LLM

—— Queries submitted by users
——» Output retumed to users.

DATA'Al SUMMIT

Illustrative tech stack with end-to-end automation Wl Data M Gen Al capabilities Wl Cloud [l Models

Front-en lication
ont-end app catio lllustrative generative Al tech stack

. Users
User interface 000 - ® vodes - pat
. ; pps odels " Data
Data enrlchl'!'lan‘t ] %[m] B Tooling M Infrastructure
and processing Orchestration 4 N
¥ Apps-as-a- Data sources Experience layer Policy
H H H : service with Embeddings, DTC? or B2B applicati b Jgeerd) management
I Source data ‘ I Query validation and intent routing Service wit Bt application mersgene.
$ ¢ L foundation data, z .
models analytical EESES
5 : . e APl gateway control and
Unstructured | | Structured Security Data Semantic Prompt e
data ETL' data ETL' and retrieval and engi- fosecure
. ' Context t and cachi enterprise
! ! access, | Mbrd )} neering . Userand asccantost rtieved o nterorsecotn o R
controls Searc sources to prompt generative Al models, cache for
Databases (eg, common requests
vector stores) nisrfaces
Image Prompt SaaS! (eg, ! ! .
] ™ » ] ) Midjourney) Data Model hub [—
search enrichme EE
T Platforms that allow users to share ey
Zetct:r models and data sets (eg, Hugging Face)
atabases,
Structured Fallbacl data
warehouse,
1 data - query data lake
search
Infrastructure and cloud services —rl APl gate
¢ MLOps platform
] Foundation models (eg T
models, embedding g (g, ERP C

QAand
observability

QA model
outputs (eg,
checks for bias)
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Practitioner’s Perspective

[ Many teams

Where to
start?

[ Diverse Use
Cases

[ LLMs Innovation }
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Vendor
Solutions

|

Open Source
Innovations

|
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Practitioner’s Perspective

MLOps

Workload +

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved

LLMOps

Workload
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Practitioner’s Perspective

Understanding Use Cases & User Needs

DATA'Al SUMMIT

.

List of
use case

J

mpii 209 I’y x 1 222

YT 122908

wowi“ l&& WO[IM&L 111
momiwixl PPOD&&L‘

SYSTEM TEAM

L2222

©2024 Databricks Inc. — All rights reserved $ 31



Practitioner’s Perspective

LLMOps Goals

Experimentation Cost Management

Iteration Velocity Long Lasting

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Practitioner’s Perspective

LLMOps Starting Points

LLM
Accessibility

[ Experimentation

A

LLM Gateway

Logging/Tracing

A

[ Iteration Velocity

Evaluation

[ -ong Lasting Guardrails

DATA'Al SUMMIT ©2024 Databricks Inc. — All rights reserved

[
.

Cost Management }

«©
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Practitioner’s Perspective

Prompt w/
[ User Query HQuery&ContextH LLM H Response H Feedback }
Vector
DB

\ 4 A 4

Retrieved
Context

Prompt Response Feedback

[ Observability }

Emerging Architectures for LLM Applications
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https://www.youtube.com/watch?v=Pft04KLw5Lk

Practitioner’s Perspective

Evaluation - One of the Most Impactful Parts

Eval / Evaluation
Dataset & > Framework/ Evaluation
Metadata / Service Metrics

- /

y

[ Model Comparison } [ Bias Detection } [ Satisfaction & Trust }
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Practitioner’s Perspective

Hierarchy of Needs from Demo to Production

® Reliabi[i’Fy ® Harmlessness

o Scalat?lllty @® Factual Consistency
@® Security ® Usefulness

@® Cost

What We've Learned From A Year of Building with LLMs
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https://applied-llms.org/

Practitioner’s Perspective

DATA'Al SUMMIT

Contextual Data Playground Orchestration Prompt
Management Management
LLM Gatewa LLM Fine-tunin LLM Servin LLM

y 9 g Observability

Use cases, archetype, domain, adoption stage

©2024 Databricks Inc. — All rights reserved
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Practitioner’s Perspective

MLOps

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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Key Takeaways

GenAl technology is at the inflection point

LLM applications represent a different set of challenges
Understand your goals and hierarchy of needs

Focus less on infrastructure and more lasting value
Craw, walk, run

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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DATA'Al SUMMIT
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LLM Application Unique Challenges

Guardrails & Evaluation

DATA'AI SUMMIT ©2024 Databricks Inc. — All rights reserved
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LLM Application Archetypes

a

(¥

Fine-tuning
LLM

N

Operationalizing Fine-tuning Pipelines

Dataset

)

DATA'Al SUMMIT

Pretrained
LLM

Evaluation

Model
Weights

Customize LLMs

©2024 Databricks Inc. — All rights reserved
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LLMOps Emerging Stack

DATA'Al SUMMIT

LLM Gateway

LLM Fine-tuning

LLM Serving

LLM
Observability

Use cases, archetype, domain, adoption stage

©2024 Databricks Inc. — All rights reserved
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LLMOps Emerging Stack

DATAY

llustrative tech stack with end-to-end automation

Front-end application

User interface
Data enrichment [

B Dzta M Gen Al capabilities M Cloud [l Models

and processing Orchestration I
N i . ) 10 ) Enhancing
I Source data ‘ I Query validation and intent routing Guardralls | capabilities
v i ! I
Unstructured | | Structured Security Data Semantic Prompt LLM « Conversation
data ETL' data ETL and retrieval and engi- || flow memory
- ! ! access d  hybrid neering management
controls? search and

Databases (eg,

observability

< I Prompt library

Infrastructure and cloud services

¥

APl gateway

vector stores) Image Prompt
N ) search '.lenrichment N ”I LLM agents
Structured Fallback External
— data query ¥ runtime
search integration
f f f -

Foundation models (eg, LLMs, multimodal
models, embedding generation models)
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LLMOps Emerging Stack

DATA'Al SUMMIT

A16Z - Emerging Architecture for LLM Application

-

o

Data Processing
&
Embedding

~

4/

-

\_

Prompt
Construction
& Retrieval

~

4/

©2024 Databricks Inc. — All rights reserved
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Prompt Execution
&
Inference

N //
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https://a16z.com/emerging-architectures-for-llm-applications/

Resources

DATA'Al SUMMIT
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https://applied-llms.org/
https://cookbook.openai.com/examples/developing_hallucination_guardrails
https://docs.google.com/presentation/d/1_ntlYVjNwbsgoRiRxRklgq2HIpeq2kfP1DXgdySdrS4/edit#slide=id.g26a66c92078_0_160

Building good products on top of LLMSs is incredibly difficult

Mira Murati, CTO of OpenAl
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