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Information Technology

You are here: Home / Services / Sciencel T

SciencelT

SciencelT is acomprehensive IT support program intended to facilitate the use of scientific computing and
data to accomplish scientific research at the Lab. With a focus on the needs of scientists, the program not ot
provides traditional high-performance computing systems and services but s intent on providing a
comprehensive portfolio of services including consulting, training, data management planning, cloud
computing services and storage offerings. The goal is to help scientists move past
they can move forward in their research.

ing barriers so the

Working with SciencelT team is easv. Please peruse our services below. The place to start is to send an ema

Lawrencium HPC Cluster:
e Projects: 400+
Users: 2000+
Partitions: 38
Nodes: 1000+
CPU-Cores: 80000+
Storage: 6 PB
Memory (TB): 400+

GPU: 200+ and 56 (NVIDIA-A40)
Coming soon: NVIDIA H100 GPUs
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Background of SciencelT at LBNL

Lawrencium HPC Cluster, Storage, Scientific Virtual Machine(SVM), Cloud (AWS, GCP)
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Closed Domain QA System for LBL Sciencel T

e Generative Al:
o SciencelT Chatbot with GCP Vertex Al Search and Conversation
o SciencelT Question-Answering (QA) System:
m Fine-tuning foundation LLMs with Vertex Al Generative Al Studio
m Retrieval-Augmented Generation (RAG) QA with:
e LangChain
e AWS Bedrock Titan and Claude-v2
e GCP PaLM-2 (text-bison)
e Meta LLaMA-2 (self-hosting on Lawrencium GPU node)



https://cloud.google.com/generative-ai-app-builder?hl=en
https://cloud.google.com/vertex-ai/docs/generative-ai/learn/generative-ai-studio
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Semine Policy About

You are here: Home / Services / Sciencel T

SciencelT is a comprehensive IT support program intended to facilitate the use of
scientific computing and data to accomplish scientific research at the Lab. With a
SCienceIT focus on the needs of scientists, the program not only provides traditional high-
performance computing systems and services but is intent on providing a
wary . comprehensive portfolio of services including consulting, training, data management
planning, cloud computing services and storage offerings.

I Sciencell
il Bl e ': SciencelT is a comprehensive IT support program intended to facilitate the use of scientific
| computing and data to
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1
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1
1
1
1
1

1
: What is Lawrencium? | — =~

Lawrencium is a 942-node (23424 computational cores) Linux cluster that is part of
the Laboratory Research Computing program at Berkeley Lab. The system is named
after the chemical element 103 which was discovered at Lawrence Berkeley National
Laboratory in 1958 and in honor of Ernest Orlando Lawrence, the inventor of the
cyclotron. Is there anything else | can help you with?

— o e -

SciencelT is a comprehensive IT support program intended to facilitate the use of scientific computing and oottt T T Tttt TT T T T T T
data to accomplish scientific research at the Lab. With a focus on the needs of scientists, the program not only 1 1 Lawrencium Linux Cluster |
provides traditional high-performance computing systems and services but is intent on providing a € -——-=-=-=--- STTT[TT T T T ': The system is named after the chemical element 103 which was discovered at Lawrence :
comprehensive portfolio of services including consulting, training, data management planning, cloud | Berkeley National Laboratory in 195... 1
computing services and storage offerings. The goal is to help scientists move past computing barriers so that I R BRI ! v
they can move forward in their research. |

| Ask SciencelT Questions.. >
Working with SciencelT team is easy. Please peruse our services below. The place to start is to send an email
to scienceit@Ibl.gov or send us a ticket to hpcshelp@Ibl.gov. I

Office Hours: 10:30am - noon Wednesdays over zoom or in person 50B-3209.
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m Information Technology

Create Embeddings with:

. AWS Bedrock Titan
Split into Chunks GCP PaLM

SciencelT !
——————)| SciencelT - - VectorStore
Documents via LangChain

You are here: Home / Services / SciencelT

Generate Fine-tuning
QA pairs -~ .
Send Context Training Examples Fine-tuned
<context, question, answer > or LLM
PaLM <question, answer >
SciencelTi T support
data tc i ific research at the Lab. Wit the needs of scientists, the program not only
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it IT team is easy. e services below. The place to start is to send an email
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Office Hours: 10:303m - noon Wednesdays over z00m or in person 508-3209.
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Splitinto |

Chunks
I [::> |

\ Generate Fine-tuning
QA pairs Training Examples Fine-tuned
Send Context LLM [——>| <conext, question, answer>or [ LLM

PaLM <question, answer >
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SciencelT is acomprehensive IT support program intended to facilitate the use of scientific computing and HPC ANNOUNCEMENTS
data to accomplish scientific research at the Lab. With a focus on the needs of scientists, the program not only
provides traditional high-performance computing systems and services but is intent on providing a e —— i Ruplay: Dt

. Science for Postdocs

i e

Working with SciencelT team is easy. Please peruse our services below. The place to start is to send an email More HPC Announcements »
toscienceit@Ibl.gov or send us a ticket to hpcshelp@

comprehensive portfolio of services including consulting, training, data management planning, cloud
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computing services and storage offerings. The goal is to help scientists move past computing barriers so that
they can move forward in their research.

bl.gov.

Office Hours: 10:30am - noon Wednesdays over zoom or in person 50B-3209.
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HPCS System Status
Gary Jung Recognized
with 2023 Director’s
Lifetime Achievement
Award

I Cloud Computing

Arica

Berkeley Lab can Amazon AWS loud Platform (GCP) services Chhay

through the Lab's Master Payer Agreement. Expanding Storage

Services for Research
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Vertex Al & SciencelT-chatbot-QA-extraction 4 ® SAVE <> VIEW CODE @ DELETE

~ Context (Optional) @ Responses I CLEAR CONVERSATION @  We want your feedback.
1! Dashboard
e -
%  Model Garden | Context: "SciencelT i hensive T t intended t ! I Mo I
ontext: ncelT is a su| 0
et b PPOSS IOGIEM X 1 USER Please summarize above context into 5 question answer | | chat-bison (latest) v @ ‘
| facilitate the use of scientific computing and data to accomplish pairs P J1
iy Pipelines I scientific research at the Lab. With a focus on the needs of scientists, I [ = = = e = Temperature @ |
the program not only provides traditional high-performance computing | | 1 1 pe i Y
NOTEBOOKS ~ I systems and services but is intent on providing a comprehensive 1 | | 0 o 1 1 0.2
I portfolio of services including consulting, g, data i 1 I a | 1
co  Colab Enterprise | planning, cloud computing services and storage offerings. The goal is to | | 1. 1 I dvancad |
?
] help move past puting barriers so that they can move 1 What s SclencelT? | L > Advano |
£ Workbench | forward in their research.” | | Answer: SciencelT is a comprehensive IT support I|f | "TTTEEEEEEEEE-
—— o o e o o o o o o) program intended to facilitate the use of scientific
| computing and data to accomplish scientific 1 REnET PR ANETERS
GENERATIVE Al STUDIO ~ Please summarize above context into question answer pairs puting P
1 research at the Lab. |
+ Overview 1 I
1 2 1
&  Language 1 What is the focus of SciencelT? 1
> Examples (Optional) @ | Answer: The focus of SciencelT is on the needs of 1
(5 vision i scientists. |
=%  Speech 1 2 I
: |
I What services does SciencelT provide?
DATA ~ | Answer: SciencelT provides traditional high- 1
rformance computing systems and services, |
&  Feature Store 1 pef X puting sy
1 g g, data management planning, 1
cloud computing services and storage offerings.
[E] Datasets 1 puting 9 g 1
1 |
@  Labeling tasks 1 4. 1
What is the goal of SciencelT? |
I Answer: The goal of SciencelT is to help scientists
A | move past computing barriers so that they can 1
_I Spitinto 1 move forward in their research. |
Chunks I
Sci 1T
|| ' |
1 5
P _———————— e ——— 1 What is the benefit of SciencelT? 1
I \ GeAne, e _ ine.tuning ‘ | Answeri SciencelT helps scientists move past 1
sehd context = L =N . computing barriers so that they can move forward I
[ PaLM <question, answer > in their research. =




splitinto

Chunks :

import vertexai
from vertexai.language models import ChatModel, InputOutputTextPair

SciencelT I

Documents

e il e e B Ml

vertexai.init(project= ", location="us-centrall")

I I
1 [
1 1
- I |
: chat_model = ChatModel.from_pretrained("chat—bison") : SJMDX gi":;:"se
| | |
1 1
I I
1 [
1 1

Fine-tuning

Training Examples Fine-tuned
<context, question, answer > or [T Hin
<question, answer >

parameters = { PaLM
"candidate_count": 1,
"max_output_tokens": 1024,
"temperature": 0.2,

"top_p": 0.8,
"top_k": 40
}
L J
o e mm mm Em mm o mm Em E Em Em Em N Em EE EE Em EE Em R EE Em Em EN Em Em Em EE Em Em Em e Em Em Em e Em .]
I chat = chat_model.start chat(
1 context="""Context: \"SciencelIT is a comprehensive IT support program intended to facilitate the use of sciel
|
: Please summarize above context into question answer pairs""", 1
)
I response = chat.send message("""Please summarize above context into 5 question answer pairs""", **parameters) !
1 print(f"Response from Model: {response.text}") I

" Response from Model: 1. What is SciencelIT?
Answer: SciencelIT is a comprehensive IT support program intended to facilitate the use of scientific computing and
I data to accomplish scientific research at the Lab.

2. What is the focus of SciencelIT?
Answer: The focus of ScienceIT is on the needs of scientists.

3. What services does SciencelT provide?
1 Answer: SciencelT provides traditional high-performance computing systems and services, consulting, training, data
I management planning, cloud computing services, and storage offerings.

! 4. What is the goal of ScienceIT?

I Answer: The goal of SciencelT is to help scientists move past computing barriers so that they can move forward in t
| heir research.

|
1 5. What is the benefit of ScienceIT?

I Answer: The benefit of ScienceIT is that it provides scientists with the resources they need to conduct their resea
] rch more efficiently and effectively.
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© Runtime Graph @ 15/15 steps completed

.

preprocess-eval-dataset

gerio/__line-components2.3.1
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/ @ master - worker 0 94.14%

train_fraction_of_correct_next_step_preds
tag: /train_fraction_of_correct_next_step_preds

0.426
0.422
| 0.418
B e R -
upload-lim-model © 041
. H
: 0.41
. : 20 30 40 50 60 70 80
create-endpoint-and-dep. 0 H ro - E] 3
. S e : e = o

90 100
~ CSV JSON

train_num_predictions
tag: /train_num_predictions

3.58e+3
3.56e+3
3.54e+3

3.52e+3

20 30 40 50 60 70 80 90 100

ra
it

Bl

run to download v

train_total_loss
tag: /train_total_loss

20 30 40

R 4

50 60 70 80 90 100

ra

o4 ~ sV JsoN

S = emeocn
*
| . Vertex Al A
® [ Dashboard
& wninggraph () 4 Splitinto
i Y Model Garden Chunks
: SciencelT I |:>
- ed-d : : o Pipeli Socunents
export-managed-dataset < ipelines
O e |8 (b
\ Elapsed time 1hr 14 min
\i Region us-centrall g:ner_ate Fine-tuning
. e pairs Training Examples Fine-tuned
@ preprocess-dataset ™ i Encryption type Google-managed Send Context LLM |:> <context, question, answer > or |:> LLM
QP criol_line components2.3 b\ PaLM I <question, answer >
i 2 ,———————————————I
| Machine type (Worker pool 0 (chief)) a2-ultragpu-8g s s s
\ il
/ . B | Machine count (Worker pool 0 (chief)) 1 1
&, vertex-pipelines-prompt- :
o | W gpd-'::',w?'r“p ;9 i | yAccelerator (Worker pool 0 (chief)) NVIDIA_A100_8068 |
’ : i
| , | <Aecsleator count (Workerpool Oehiet) _ & _ _ _ _
. . @ GPU utilization
S Jsonl-to-tfrecord
ol 0 e |9 ,
’ : Percent
3 i ; ‘ / A
for- : / f \
o ptmrionsl ; | | x - /
? : / \ \
| : / \
— e - . . s - 1 H - — — e \
. : wos 50 sis » s 330 s s e - A I W
large-language-modelu.. @y L ’_ > TSk
koM Gormo a1 024 P
»—& I GPU memory utilization
— o o o - — H
[ \ H Percent
H [
..................................... B e | |
\ | /
| I



Use your fine-tuned model to get predictions

import vertexai
vertexai.init(project=PROJECT ID, location=REGION)

from vertexai.preview.language models import TextGenerationModel
from google.cloud import aiplatform

‘projects/3 1/ locations/us-centrall/models/878 GG/

TextGenerationModel.get tuned model(deployed model)

deployed model
deployed model

Now you can start send a prompt to the API. Feel free to update the following prompt.

PROMPT = """ :
In context of SciencelT I
How do I load a software module? |

|

-
| print(response.text)

To load a software module, you can use the module command. For example, to load the module for the gnuplot software:

module load gnuplot I
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Documents

[ Chunk 1 ][ Chunk 2 ]...[ Chunk n ]

Y
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[Embedding 1] [Embedding 2] oes [Embedding n]

RAG Chain
LangChain & & Retrieval QA Chain

[Z) "How was Alphabet's net income in 2022?"
\El "What contributes to this company’s growth?"

-

Streaming Inserts

Credit: Google Cloud Platform Generative Al Workshop
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https://github.com/GoogleCloudPlatform/generative-ai
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https://github.com/aws-samples/amazon-bedrock-workshop

l_ ____________ T create Embeddings with:

o AWS Bedrock Titan
| Spikiiio | GCP PaLM
Chunks
1| sciencerr |:>
| Documents via Langcham

Vemorstore

html files = os.popen("ls ./scienceit all html/*.html").read().split('\n")[:-1]

html documents = []
for html in html files:

loader = UnstructuredHTHLLoader (html) !
data = loader.load()
html documents.append(data)
html documents all = [h[@] for h in html documents]
text splitter = RecursiveCharacterTextSplitter(
# Set a really small chunk size, just to show.
chunk size = 1000,

chunk overlap = 100,
)

docs = text splitter.split documents(html documents all)



Create VectorStore Init AWS and Create AWS Bedrock Titan Embeddings & Anthropic LLM

from langchain.chains.question answering import load_ga_chain import boto3 )

from langchain.vectorstores import FAISS boto3 bedrock = bedrock.get bedrock client(

from langchain.indexes import VectorstoreIndexCreator ?_:5;E:fg?::‘i’i;"V:{*(’?A‘;!ét[(’Egigt_?C:éig:ﬂ&:g:z). None),
from langchain.indexes.vectorstore import VectorStoreIndexWrapper ) glon=os. -9 — - ’

. B . from langchain.embeddings import BedrockEmbeddings
Init Vertex-Al and Create GCP PaLM2 text-bison Embeddings & LLM from langchain.lims.bedrock import Bedrock
bedrock_1lm = Bedrock(model id="anthropic.claude-v2", client=boto3 bedrock, model kwargs={'max_ tokens to sample':200})

import vertexai bedrock_embeddings = BedrockEmbeddings(model id="amazon.titan-embed-text-v1", client=boto3 bedrock)

vertexai.init(project=PROJECT ID, location="us-centrall")
# VecotrStore with AWS Bedrock Titan embedding:
AWS_vectorstore faiss = FAISS.from documents(
docs,
bedrock_embeddings,

from langchain.embeddings import VertexAIEmbeddings
from langchain.llms import VertexAI

rvertexal _embeddings = VertexAIEmbeddings()
vertexai 1lm = VertexAI()

I

1 ; 5
# VecotrStore with Vertex-AI embedding: .

1 GCP_vectorstore faiss = FAISS.from documents ( Create Meta LLaMA2 Embeddings & LLM

1 docs,

I

|

vertexai_embeddings, Self-hosting LLaMA2 on Lawrencium ES1 GPU nodes
from langchain.embeddings import LlamaCppEmbeddings

— o o o e e e e e e e e e e e e e e from langchain.llms import LlamaCpp

from langchain.callbacks.manager import CallbackManager

from langchain.callbacks.streaming stdout import StreamingStdOutCallbackHandler

1 # Make sure the model path is correct for your system! 1
| lama_embeddings = LlamaCppEmbeddings(model path="/global/scratch/users/fengchenliu/meta/1lama/1lama-2-7b.Q2 K.gguf") I
A T S S S RS S S S S S S B RS S SN S RS S S G RSN G S R B B R B BN S S S R S S e
= e = — = n_gpu_layers = 1 # Metal set to 1 is enough.
AWS Bedrock Titan - | n_batch = 512 # Should be between 1 and n_ctx, consider the amount of RAM of your Apple Silicon Chip.
if\'l']‘n':;" GCP PaLM I callback manager = CallbackManager([StreamingStdOutCallbackHandler()])
[:> D e e e e SN S
Wil CerjgCriin | I # Make sure the model path is correct for your system! 1
[ T | |1lamallm=L1amanp(

- e model path- /global/scratch/use;s/fengchenllu/tools/meta/llama 2- 13b chat 05 K M gguf e e o _I

f_gpu_ layers=n_gpu_layers,
n_batch=n_batch,
n_ctx=2048,
f16_kv=True, # MUST set to True, otherwise you will run into problem after a couple of calls
callback_manager=callback_manager,
verbose=True,

)

# VecotrStore with Meta LLaMA2 embedding:
META_vectorstore_faiss = FAISS.from_documents(
docs,
1lama_embeddings,




Question Answering w RAG —— e e e e e e e e - - ——,

AWS Claude |
-~ GCP PaLM
Replace 1lm with: 1 LLM Meta LLaMa (self-hosting) )
. vertexai_lin I o > ——>
« bedrock 1lm 1 1
. llama_1lm —— - - - — i |

. ¢ via LangChain
Replace VectorStore retriever with r Similarity Relevant 9 |
I Search Chunks
« GCP_vectorstore faiss via Langchain |
= s | VectorStore
« AWS vectorstore faiss via ,_ang(:ham Documents |
« META vectorstore faiss | |
-

from langchain.chains import RetrievalQA
from langchain.prompts import PromptTemplate
— e mm mm mm mm mm mm o mm mm mm Em Em mm mm Em Em mm mm Em Em Em mm Em Em Em Em Em Em e mm Em mm mm Em mm Em Em Em Em Em Em Em Em

prompt_template = """ |

Human: Use the following pieces of context to provide a concise answer to the question at the end. If you don't know the answer, just say that you don't know, don't try to make up al
<context>

I{context} I
</context 1
Question: {question} 1

! I

IAssistant:"”“
—— o e e e e e e e e e e e e e e e e e = e = = o
PROMPT = PromptTemplate(
template=prompt_template, input variables=["context", "question"]
)

= RetrievalQA.from chain_type(
## REPLACE LLM with: (1) vertexai llm, (2) bedrock llm, (3) llama_llm
1lm=vertexai_1l1lm,
chain_type="stuff",
## REPLACE LLM with: (1) AWS vectorstore faiss, (2) AWS vectorstore faiss, (3) META vectorstore faiss
retriever=GCP_vectorstore faiss.as retriever(
search_type="similarity", search kwargs={"k": 1}
)
return_source_documents=True,
chain_type kwargs={"prompt": PROMPT}
rl.———————————————————
query = "What is the discount on Google Cloud Storage usage?"
|resu1t = ga({"query": query}) |
—— e —————————

——

print_ww(result['result']
|

N R e N N

28% discount on Google Cloud Storage usage

P T I
result[‘sourcg_gocuments']

I[Document(pageicontent='Discounted Pricing \n \n \n \n 8-12% overall discount across all on AWS services \n Global Data Egress Waiver \xaOagreement is already in place for all users |
|on the LBL master payer program. \n \n \n \n \n Significant spending-based discounts for Cloud Storage and Cloud Engine, compared to list pricing in addition to any standard applicab
le sustained use discounts.\n \n 19% off Compute VM Engine and attached storage services \n 28% discount on Google Cloud Storage usage \n 41% discount on data egress fees when cumula |
tive egress exceeds the waiver limit \n \n \n Data egress fee waiver for all users on the LBL master payer program is already in place. \n Direct agreement between DOE and Google cov
ers all GCP usage for all DOE National Labs through 2025. \n \n \n \n \n Data Egress \n \n \n \n Agreements in place that waive all egress charges up to an amount calculated as 15% o |
f the total monthly bill.\xa@ Current egress amounts are 5-7% of the monthly bill so all egress charges have been waived entirely.', metadata={'source': './scienceit all_html/resourc |
lecloud-computing, ipdex.htnl' 1)1
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Evaluation of SciencelT QA
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Metrics Model 1 Model 2 Model 3 Model 4| Model 5
BLEU-1 0.2576  0.168 1, 0.1897 ~ 0.2956 i 1 0.0636
BLEU-2 0.1972  0.1208 10.1467  0.2604 7 0.0355
BLEU-3 0.1666  0.0997 !0.1252 02397, 0.0261
BLEU-4 0.1445  0.083 ' 0.107 02215} 0.0202

ROUGE-1 (Precision) | 0.3724  0.2641 L 0.2276  0.3709 1 0.0909
ROUGE-1 (Recall) 0.3519 03882 [10.4967  0.4663 | 10.1633
ROUGE-1 (F1) 03391  0.2759 ' 102873 __0.3748.1 1 0.101
ROUGE-2 (Precision) | 0.2194  0.122 10.1315 02714, 0.0279
ROUGE-2 (Recall) 0.1997 02013 '0.2919  0.3228, 0.0622
ROUGE-2 (F1) 0.1975  0.132 '0.1643 02734, 0.0326
ROUGE-L (Precision) | 0.3415 02387 102124 03516 0.0784
ROUGE-L (Recall) 0.3121 03552 104626  0.4405! 0.1403
ROUGE-L (F1) 0.3077 02521 102688  0.3567 ' 0.0865

STS 0.5824  0.5655 1, 0.6019  0.6134

0.6019" ~ 0.6134 1 1 0.3159

= o e - - o —— o m m —— e e e e e e e e e R e e e R e e el M e e
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question

0 What is SCG?

What are the
1 benefits of using
Subscription Ag...

Does it need to be

2 moved elsewhere
for the com...

What is the billing

answer_groundtruth

SCG (Scientific
Computing Group) is a
group th...

Subscription
Agreements can provide
a consiste...

Yes, it needs to be

moved elsewhere for
the co...

LBL pays the bill at the

answer_predictionl
SCG is a company that
provides software and
se...

Subscription

Agreements allow you
to manage yo...

No Answer

The billing method is a

3 method? end of the month, and... credit card.
! What is Lawrencium is a x86 Lawrencium is a
I 25 Lawecis Intel processor general chemical element with
1 : pu... the symb...
b o o o e ——————————— — — — - — -
How long does it .
26 take to procure G&?Z;a::z:’):t:]askﬁ 2na:bsc;ut 1-2 weeks
compute nodes...
N SVM stands for
I 57 What is SVM? Scientific Virtual |>YM S“’\‘;‘ed;g:’;ni‘(‘:f‘f’:e“
1 Machine, whi... ’
t- e e - -
What information The existing The email should
58 should be included Lawrencium project include the following
in the email? name and the P... informa...
What are the  Access to services like AutoML and Cloud ML
59 benefits of using AutoML and Cloud ML Engine can help you

AutoML and Clou...

En..

build ...

answer_prediction2

SCG is the Science
Computing Group.

Subscription
Agreements are used to
ensure tha...

The answer is
no.\n\nThe context is
about Scie...

The billing method is a
flat fee.

Lawrencium is a
chemical element with
the symb...

The answer is: 12-18
months

SVM is a machine
learning algorithm that
canb...

The email should
include the following
informa...

AutoML and Cloud ML
Engine are two machine
lea...

answer_prediction3

SCG is not defined
or explained, so |
don'tk...

some of the key
benefits of using the
Lab's c...

Based on the
context, | do not
have enough in...

the billing method
is\\n\nCharges are
applied...

answer_predictiond4

SCG is Scientific
Computing Group

Benefits of using
Subscription
Agreements inc...

Yes, the data needs
to be moved
elsewhere for...

Both options feature
centralized billing.
EBLEN

answer_prediction5

I don't know. The
context does not
mention SCG.

Greetings! I'm here
to help answer your
quest...

Based on the
information provided,
it does no...

| don't know. Based
on the context, there

Lawrencium is a x86
Intel processor
general p...

Lawrencium is a x86
Intel processor
general p...

| don't know the |
answer to that |
question. |

it takes about three
months from start to
fin...

It takes about three
months from start to
fin...

1 don't know, but |
can try to help you
find ...

SVM (Scientific
Virtual Machine) is
an integr...

SVM stands for
Scientific Virtual
Machine Ser...

I'm not sure what |
you're referringto
with "'S... |

| do not have enough
information to
determine...

some of the key
benefits of using
AutoML and ...

The email should
include the name of
the pers...

The benefits of using
AutoML and Cloud
ML Eng...

it seems that you
would need to
include the f...

| don't know.



Open-Source Repo & Demo

AWS Generative Al Bedrock Workshop:
e https://qithub.com/aws-samples/amazon-bedrock-workshop

GCP Generative Al Examples:
e https://github.com/GoogleCloudPlatform/generative-ai

SciencelT Chatbot (Demo):
e https://hpcs-stats.Ibl.gov/cluster utilization/state hpc



https://github.com/aws-samples/amazon-bedrock-workshop
https://github.com/GoogleCloudPlatform/generative-ai
https://hpcs-stats.lbl.gov/cluster_utilization/state_hpc

