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Generative Al’'s Impact on Research & Education

e Accelerated Research

Quick information search within knowledge

bases
Literature review acceleration
Hypothesis generation support

Data interpretation assistance

* Enhanced Teaching & Learning

Course material creation for educators
Assignment drafting assistance

Personalized Q&A and concept clarification

Content simplification for accessibility

Interactive learning experiences
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Limitations of Commercial Generative Als

@ e Challenges in budget and group management
for courses or research teams

+ e Limited access to diverse Al models
Q Gel NINI Limited customization for specific domains or

private data

e Data privacy and security risks

(1) perplexity
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Al Verde

An integrated generative Al platform designed for research and education

e Empowers research teams with Al on their private data

~

e Assists students and educators with Al, using customizable M

course materials

e Provides integrated group payments &

budget management

e Integrates a wide range of LLMs, including commercial and

open-source models

Instructor or
Team Lead

o Offers flexible access from diverse clients or directly in your e
Workshops, Courses,
code o ok o
NS

e Leverages dedicated hardware: In-house & Jetstream?2

(NSF’s national infrastructure)

A Gateway into Al for Everyone

o '@ m! m

OpenWebUI Your Own Code or App

wa LiteLLM
/LLM )

On Premises LLMs
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¥ Claude

Commercial LLMs
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W Al Verde Chatbot

* Chatbot Interface

D @ New Chat Space4 Chat D ic

Spaced Ic v

My Courses

Overview  Members  Budget  PromptLibrary  APIKey . .
« e = * Configurable Settings

Q" Prompt Library Total Usage

$0.01
Today @ Introduction to Space4

Chat 2025-06-10721:43:46Z
Space4 is not a widely recognized term in the context of space exploration or o | e a m S O u r‘S e S
astronomy. However, | can provide some general information about space Individual Usage 12 keys

April 2025
and its various aspects.
Chat 2025-04-10T18:42:222 ; Search for member
Possible Interpretations Q_ search °
« Space Agency: There isn't a well-known space agency by the name of - IVI e l I l b e rS

Member ~ Usage ©® ~ View API Keys Regenerate API Key
Space4. However, there are several space agencies around the world, ge © Tk g y @

such as NASA (National Aeronautics and Space Administration), ESA Enri .
ique Noriega
(European Space Agency), and Roscosmos (Russian Federal Space E $0.00432269 View Keys Regenerate Key

sy enoriega@arizona.edu PY B u d g eti n g

Edwin J Skidmore

. -1t = § .
Space Mission: It's possible that Space4 could refer to a specific space edwins@arizona.edu $0.00081092 View Keys Regenerate Key
mission or project. If you have more information about the context of
i i 1 Chi
Space4, | may be able to provide more details. 0 lyoung Choi $0.000797 View Kays Regenerate Key .
. . . iychoi@arizona.edu
« Private Space Company: There are several private space companies,
such as SpaceX, Blue Origin, and Virgin Galactic, that are working Nirav C Merchant :
N $0.00021109 View Keys Regenerate Key
towards advancing space technology and exploration. nirav@arizona.edu
; Vitor Rodriues Frans e APl Keys
Conclusion y) Victor Rodnguez Femancez $0 View Keys Regenerate Key
- vrodriguezi@arizona.edu

Message Al Verde Jeremy Frady
3 $0 View Keys Regenerate Key
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Scorsoglio Andrea

s Vi Ki R ite Ki
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Customizing LLMs with External Knowledge Bases

* File Upload with RAG (retrieval Augmented * Integration using MCP (\iodel Context Protocol)

Generation)
* Direct access to external data services

Limited number of files at a time _ o o
e Extended assistance with identifying and

e Assistance on specific documents utilizing documents

Content is read-only e Full data operations (e.g., file copy,
modification)

E.g., Syllabi, lecture notes, research papers
e E.g., Community research data, online real-time
data
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Model Context Protocol (MCP)

p

MCP Protocol

Data Store
MCP Server

/ MCP Host \

X

J¢ Claude 3

Github
MCP Server

= CyVerse
‘f Data Store

“Access TARA Oceans
Virome data from the
Data Store. Group data

Local disk
MCP Server

collection sites by ocean
currents and proximity.”

backed by iRODS)

a2y
( ) /

\
e VS Code
e Claude desktop
e Al Verde Web Interface
e Your code
o

Google Search
MCP Server

(Data Service
‘GitHub’

°
& NG
°

A

V ad
-
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Al Verde MCP Servers in Development

® Data Store MCP Server

® Provides general access to CyVerse Data Store (iRODS)

Provides access to CyVerse Data Commons (279 public datasets, 76 TB)

® Currently closed-source (in research phase)

®* RAG MCP Server

®* Provides access to indexing system for user-uploaded documents

® Customizes answer based on user-uploaded data using Retrieval-augmented generation (RAG)
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Data Store MICP Server Architecture

MCP Protocol
(JSON RPCQ)
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iRODS Protocol
(Go-irodsclient)
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® HTTP/SSE (Server-Sent Events)

® Anonymous Access CVV.erse
e OAuth (to be added) Terrain API
(REST)

Data Store
(Data Service
backed by iRODS)

|

Data Commons
(Catalog of community public
datasets)




How the Data Store MICP Server Works
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/Find supplementary \

material for “The
genome sequence of
segmental allotetraploid
peanut Arachis
hypogaea” in the data
store

/

/ MCP Host \

can be found in the Data
Store at:
/iplant/home/shared/comm
ons_repo/curated/Bertioli_
Arachis_genome_supplemen

Kt_ TVDM_Mar2019

The supplementary material\

aude

K¥Claude

/

@ N

Run

“ds_search_metadata” APp|

Input

{“search_string”: .
“Arachis hypogaea”} arguments

J

" N
"total": {

"value": 1,
},
Yhits™: [
{
" _source": {
"path": "/iplant/home/shared/commons_repo/
"id": "2431259c-4f4a-11e9-a%7e-000elebaf2d

) i




API Listing

File Edit Selection | = a >
- - - J :, ect 1oolIs 1 il are A ?. iD1e 1 A1 105elected OK :D Q D]

¥ MCP Server: ai-verde-datastore + B8
ds_directory_tree Get a recursive

ds_get _file_info Retri

ds_get_metadata Fe

ds_list_allowed_directories Get

ds_list_directory G

ds_list_directory_details Get

ds_read_file Read the

ds_search_files Re

S N S 888 S

ds_search_metadata F

+ Add More Tools...
Ask Copilot to edit your files in ac . Copilot will
automatically use multiple requests to pick files to edit, run
terminal commands, and iterate on errors.
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Demo #1

Listing a directory in the Data Store

Show me files and directories in
/iplant/home/shared/terraref
directory in the Data Store and their
access permissions.
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¥ example questions.md (3 Chat 2

%9 @J Add Context..

g

X
Edit with Copilot
Agent Mode
Ask Copilot to edit your files in agent mode. Copilot will

automatically use multiple requests to pick files to edit, run
terminal commands, and iterate on errors.

Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

U or type # to attach context
@ to chat with extensions

Type / to use commands

E] aiverde-datastore-mcp-server §° main <& 8¢ s’ Launchpad &0 A0

Agent v

GPT-40 Vv

QR 8 4+ Q0


https://docs.google.com/file/d/1rMWu5Ir5kSEUjaYGLTpY3Q-YykIBDAIc/preview

(3 Chat 2 X

Demo #2

D

Searching a dataset in the Data
Edit with Copilot

Commons using metadata and
H Agent Mode
summarizing ReadME file. = ASk Coplot 1o edlt oL e 1o spent mecds: Copilat Wi
- automatically use multiple requests to pick files to edit, run

terminal commands, and iterate on errors.

. Copilot is powered by Al, so mistakes are possible. Review
output carefully before use.

Find a dataset for wheat

drought stress in the Data '

Store and show the files in it. Summarize ReadMe.txt : @ or type # to attach context
Show me the details of the file.

files, such as sizes,

checksums and replica info.

@ to chat with extensions

Type / to use commands

%9 @J Add Context...

0 Agent v  GPT-40 v
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' [ aiverde-datastore-mcp-server ¥ main <


https://docs.google.com/file/d/1cTs_GuoIMOXo7hzotvSIoixQclwOnMl4/preview

Future Work

 New Features
* Implement file copy, upload, remove, and rename APIs

e |Implement OAuth authentication

e Add caching for faster response

* Integration with Al Verde Web Interface

e Allow instructors and users to add MCP servers to their teams & courses
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Conclusion

Al Verde is an integrated generative Al platform
* Designed for research and education
* Supports private data, customization, integrated group payments and budgeting, diverse LLM models
e Currently free for evaluation purposes (Ask Nirav for access)

Al Verde Data Store MCP Server

* Provides access to Data Store and Data Commons, archiving large community public datasets (3.2 PB)
e Al Agents (MCP Hosts) automatically handle input and output for MCP Server APIs

e Simplifies access to Data Store and Data Commons

e Planned for open-source release soon
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Questions?




Data Store MCP Server APIs

« Resources

* Read-only file system access (listing and reading)

* Tools
* Read-only access to community public datasets

* Read-write access to home directory with authentication

e List and search datasets by metadata (AVU)

e Extensible for additional operations
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