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e Anvil MEP - not new but still notable,
* Wish list from last year now live,

UV shims to tame Pythons,

* \We can do better - with uv-manager,
 Globus-MCP for compute,

 Bonus material - maybe
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Anvil MEP

A Public Globus Compute Endpoint — with special powers!

@00 M < 8 C app.globus.org ¢ h + © .
Bl Compute / Endpoints ° lee fOr ~1 8 mOnthS

Globus Compute enables you to register functions with Globus and then reliably execute those functions on a remote compute

endpoint — learn more about Globus Compute . ® U pd ate d m'e'H:t-h—S days ag O

Y’ Filters List View | Table View

o] + =+ Magic default worker _init

Anvil Multi-User Globus Compute Endpoint > " "
MULTI-USER SUPPORT ® M ag IC U E P S h I m

HOSTNAME IP ADDRESS
login00.anvil.rcac.purdue.edu 128.211.133.140

oo v  More to come!
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Anvil MEP

A Public Globus Compute Endpoint with special powers

» We actually did the thing! # Wouldn’t it be cool if..

» Specify dependencies from the client side

* PythOn and SDK VerSIOn » Magical default worker_init materializes at start

Endpoint configuration magic

- Hash “requirements” S,

'account': 'asc170016',
'partition': 'shared',
'walltime': '00:05:00',
'"python_version': '3.13°',

» Sync venv with uv

torch=2.8.0
matplotlib=3.10.0

}

Globus Compute + ParslFest’25
August 29, 2025
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A Public Globus Compute Endpoint with special powers

Globus

Anvil MEP
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A Public Globus Compute Endpoint with special powers

# Anvil user configuration template

# Standard Slurm cluster with dynamic worker_init to provision venvs
#

# Additional properties:

# - requirements: multi-line string (literally requirements.txt). ¢ Jinja template inCIUdeS

# - venvs_dir: path to venvs directory (default: ~/.globus_compute/venvs).

{% set major, minor, micro = user_runtime.python.version_tuple %} dynamiC behaViOr tO

{% set default_worker_init -%}

export PATH="$HOME/.local/bin:$PATH" aUtomatica”y COnStrUCtiOn

if ! command -v uv &> /dev/null; then

ho " d f d; 1 111 o . .
S s Aol E environment for functions.

fi

ENV_SITE={{ venvs_dir | default("$HOME/.globus_compute/venvs") }}
ENV_HASH=$%$(echo {{ requirements | default() } | md5sum | awk '{print $71}')

AN oy it magor B KL miner Jh AL miero g SENV HASH! e Users can of course

cource. "SENV. PaT/bin/artivaten ot o M e override this.

export UV_LINK_MODE=hardlink

export UV_COMPILE_BYTECODE=1

export UV_TORCH_BACKEND=auto

uv pip install globus-compute-endpoint={{ user_runtime.globus_compute_sdk_version }}
uv pip install -r <(echo -e {{ requirements | default() }})

{%- endset %}
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Anvil MEP

A Public Globus Compute Endpoint with special powers

# Anvil user configuration template

# Standard SIurm cluster with dynamic worker_init to provision venvs
#

# Additional properties:

# - requirements: multi-line string (literally requirements.txt).

# - venvs_dir: path to venvs directory [default: ~/.globus compute/venvs].

{% set major, minor, micro —(

~‘ B e =) i) /dev/null then
| echo "uv command not found; installing...
curl -LsSf https://astral.sh/uv/install.sh | sh

/)

fif

\ ENI/ SITE— {{ venvs_ dlr / default[”$HOME/ globus compute/venvs ] }}

ENI/ HASH=% (echo {{ requirements | default() }!} | md5sum | awk '{print $7}')

| ENV_NAME="py {{ major } .{f minor } .{f micro } -$ENV_HASH"
| ENV_PATH= ”$ENV SI TE/$ENI/ NAME "

— _ Pe—— — ::\

ﬁuv venv ”$ENV PATH" ——python {{ major }} {{ minor }} {{ micro }}
\ source "$ENV_PATH/bin/activate” - )

“export UV_LINK_MODE=hardlink - )
| export UV_COMPILE_BYTECODE=T ‘
| export UV_TORCH_BACKEND=auto | .

stall -r <[90/70 -e {{ requ1reme s oeTauITe BT

|

)

e

1nstall globus-compute- endp01nt# {{ user_runtime. glo S_ compute sdk ver51on }}

27 FHRDOE

Metadata from client

Install uv

Setup virtual env

Rosen Center for
Advanced Computing
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Anvil MEP

A Public Globus Compute Endpoint with special powers

# Anvil user configuration template

# Standard Slurm cluster with dynamic worker_init to provision venvs

#

# A0 108 el el e ———————— .
- requirements: multi-line string [Jlterally requ1rements txt]
- venvs_dir: path to venvs dlrectory [default

—_— = =
—

o.) < Higher-level parameters

{% set major, minor, micro = user_runtime.python.version_tuple %}

{% set default_worker_init -%} ¢ requj-rements

export PATH="$HOME/.local/bin:$PATH"

if ! d -v uv & /dev/null; th . .
egzlgm‘i/;v com/LI;anf/ notefOZ/L;d; i;siglling... " LlSt Df paCkages/Ve rsi0ns
_ curl -LsSf https://astral.sh/uv/install.sh | sh
- literally (requirements.txt)

ENV_SITE={{ venvs_dir | default("$HOME/.globus_compute/venvs") }}
ENV_HASH=$%$(echo {{ requirements | default() } | md5sum | awk '{print $71}')
ENV_NAME="py {{ major }}.{{f minor }.{{f micro }}-$ENV_HASH"
ENV_PATH="$ENV_SITE/$ENV_NAME"

uv venv "$ENV_PATH" --python {{ major }}.{{ minor } . {{f micro }}
source "$ENV_PATH/bin/activate”

export UV_LINK_MODE=hardlink

export UV_COMPILE_BYTECODE=1

export UV_TORCH_BACKEND=auto

uv pip install globus-compute-endpoint={{ user_runtime.globus_compute_sdk_version }}
uv pip install -r <(echo -e {{ requirements [ default() }})

{%- endset %}

12
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So what now?
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Anvil MEP

A Public Globus Compute Endpoint with special powers

 We're installing to ~/.1ocal/bin (leaking the abstraction)
 We’re not guarding against user configuration
* We're filling up /home unbounded

 We don’t deal with multi-arch (x86 login / aarch64 compute)




uv-manager A new tool to manage the abstraction



uv-manager

A new tool to manage uv-based software environments in HPC

» HUST26 at SC

» Beta - but moving fast

. paper.pdf
ED Page 1 of 12

Q Q 2 v CT @ l [I] Qv Search

uv-manager: A Transparent Wrapper for Safe,
Architecture-Aware Python Environments on
Heterogeneous HPC Clusters

Geoffrey Lentner
Rosen Center for Advanced Computing
Purdue University
West Lafayette, IN, USA
glentner @ purdue.edu

Abstract—auv suits high-performance computing unusually well,
but a cluster violates three of its assumptions: that sHoME has room
for a package cache, that a shell profile is available, and that every
node shares one CPU architecture. uv-manager, a transparent
wrapper deployed as a site module, resolves all three. Users
invoke uv and uvx unchanged while it relocates per-user state
onto capacity storage and partitions that state by an architecture
key resolved on the executing node, with architecture-neutral
trampolines so one PATH entry works everywhere. Relocation is half
a solution: capacity storage is purged file by file, and uv performs
no integrity check on an environment it believes installed, so it
executes what a purge leaves behind. uv-manager protects against
this failure mode by detecting and repairing on the executing
node, which is what makes the placement safe.

Index Terms—Python, package management, user environments,
heterogeneous architectures, parallel filesystems, HPC user sup-
port, software deployment

I. INTRODUCTION

Python is now how a large fraction of users reach a supercom-
puter, and managing Python environments is a correspondingly
large fraction of what user support staff do. The problem is
durable because it is not a Python problem: a general-purpose

Lev Gorenstein
Globus
University of Chicago
Chicago, IL, USA
lev@globus.org

set. uv is one of the places that migration went. The users
arriving are not early adopters who will tolerate rough edges,
but people whose working setup stopped being available.

The other pressure came from automation: our center
operates a Globus Compute [10] multi-user endpoint that
must provision version-matched environments on demand with
no human present, and it arrived at the same requirements
independently (Section VI).

The uv package manager [11] weakens the premise those
trade-offs rest on, and makes per-user, built-on-demand envi-
ronments practical. It is a single statically linked binary: no
bootstrap interpreter, no chicken-and-egg problem. It resolves
and installs fast enough to build an environment during a job’s
own setup, so environments need not be long-lived, curated
and shared. That is a bigger change than it sounds. A research
computing user keeps an environment for months and treats
it as an installation; building one per job is a devops habit
that was rightly foreign here until a resolver made it cheap. It
writes a lockfile in the format the packaging standards now
specify [12]: the environment a user built in March is the one
they get in September.

27 FHRDUE

Rosen Center for
Advanced Computing
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uv-manager

PURDUE Rosen Center for
UNIVERSITY Advanced Computing

A new tool to manage uv-based software environments in HPC

$ module load uv

$ uv --version

uv 0.12.5 (x86_64-unknown-1linux-gnu)

$ uvm status
uv-manager:

invoked as:
architecture:

state root:

arch root:

selected version:
real uv:

real uvx:

resolved version:
installed versions:
UV_CACHE _DIR:
UV_TOOL _DIR:
UV_TOOL_BIN_DIR:
UV_PYTHON_INSTALL_DIR:
UV_PYTHON_BIN_DIR:
trampoline dir:
XDG_CONFIG_HOME:
pin:

0.6.1

uvm (/apps/anvil/external/apps/uv/main/bin/uvm)

X86_64

/anvil/scratch/x-lentner/.uv (from $CLUSTER_SCRATCH)
/anvil/scratch/x-lentner/.uv/x86_64

versions/0.12.5
/anvil/scratch/x-lentner/.uv/x86_64/current/uv [present]
/anvil/scratch/x-lentner/.uv/x86_64/current/uvx [present]
uv 0.12.5 (x86_64-unknown-1linux-gnu)

0.12.5

/anvil/scratch/x-lentner/.uv/x86_64/cache
/anvil/scratch/x-lentner/.uv/x86_64/tools
/anvil/scratch/x-lentner/.uv/x86_64/bin/shims
/anvil/scratch/x-lentner/.uv/x86_64/python
/anvil/scratch/x-lentner/.uv/x86_64/bin/python-shims
/anvil/scratch/x-lentner/.uv/bin

<unset — user default: ~/.config>

<none — tracks latest>

github.com/purduercac/uv-manager

< 1k lines of Bash
Not a replacement to uv
Tries to use $SCRATCH

Delegates on basename $0

17
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uv-manager

A new tool to manage uv-based software environments in HPC

$UVM_ROOT/
bin/
—— <arch>/

- Resolve the state root LTS v

— bin/shims/
— bin/python-shims/

» Appends arch (uname -m) — teates

— python/

* Provisions uv on first use for that arch

? PURDUE Rosen Center for

UNIVERSITY Advanced Computing

architecture-neutral trampolines <« safe on PATH
uv + uvx, one directory per version

tool executables (UV_TOOL_BIN_DIR)
managed python links (UV_PYTHON_BIN_DIR)
download + wheel cache (UV_CACHE_DIR)

tool virtual environments (UV_TOOL_DIR)
managed interpreters (UV_PYTHON_INSTALL_DIR)

 Exports the UV _* storage variables and execs the real binary

* Intercepts uv self update
- Maintains arch-neutral trampolines

« Repairs damaged environments! (WIP)
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uv-manager

A new tool to manage uv-based software environments in HPC

Launch N
Instances -

lsrun| uvx|thing ...

/

Rank 0 gets the lock and bootstraps/repairs
Ranks 1-N wait, then proceed cheaply

19
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uv-manager

A new tool to manage uv-based software environments in HPC

# Anvil user configuration template
# Standard SIurm cluster with dynamic worker_init to provision venvs

#
# Additional properties:
# - requirements: multi-line string (literally requirements.txt).

{% set major, minor, micro = user_runtime.python.version_tuple %}

{% set default_worker_init -%}

4\/ export UVM_ROOT=$SCRATCH/.uv
.41 export PATH=$UVM_ROOT/bin:$PATH i &
\curl -LsSf https://github.com/purduercac/uv-manager/blob/main/install.sh [ sh }

- Install wrapper instead

ENV_SITE={{ venvs_dir | default(“$UVM_ROOT/venvs”) }}

ENV_HASH=$%$(echo {{ requirements | default() } | md5sum | awk '{print $7}')
ENV_NAME="py {{ major }}.{{ minor }}. {{ micro }}-$ENV_HASH"
ENV_PATH="$ENV_SITE/$ENV_NAME"

uv venv "$ENV_PATH" --python {{ major }}.{{ minor } . {{ micro }}
source "$ENV_PATH/bin/activate”

uv pip install globus-compute-endpoint={{ user_runtime.globus_compute_sdk_version }}
uv pip install -r <(echo -e {{ requirements | default() }})

{%- endset %}

20




globus-mcp | Agentic workflows with Globus [Compute]
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globus-mcp
Globus in the Agentic Era

® ® 0~ gflélPusjvorld—2026-talk.pdf Q @Q @ gL v Dﬁ ® 1

G

GLOBUS WORLD 2026 - CHICAGO

Hello Computer

Globus in the Agentic Era

broadly: HPC in the agentic era - today: the Globus slice

Geoffrey Lentner

Principal AI Scientist - Rosen Center for Advanced Computing - Purdue University

E PURDUE ggsencijnéerfort. globus world 2026 - chicago @ 0
UNIVERSITY vanced Computing




globus-mcp
Globus in the Agentic Era

Identity & Auth

« whoami() — Show logged-in identity
 globus_login() — Initiate Globus CLI OAuth login
« session_consent(scopes) — Grant endpoint-specific consent

Endpoints

* enc
* enc

* enc

point_search (g
point_show(enc

point_local_1ic

Filesystem

« 1s(endpoint_id, path) — List directory contents

uery) —
point_1c0
() — Get

~ind Transfer endpoints by name
) — Get endpoint details

ocal GCP endpoint UUID

stat(endpoint_id, path) — Get file/directory metadata

e mkdir (endpoint_id, path) — Create directory
« rename (endpoint_1id, source_path, dest_path) — Rename or move
« rm(endpoint_id, path) — Delete (synchronous)

« delete(endpoint_1id, path) — Delete (async task)

? PURDUE Rosen Center for

UNIVERSITY Advanced Computing

Transfers

« transfer( ... ) — Submit async transfer task
« transfer_batch( ... ) — Batch transfer (multiple file pairs)

e tas
e tas
e tas
e tas
e tas

kK _1ist () — List recent tasks
<_show(task_1id) — Get task details
<_walt(task_id) — Wait for task completion
K_cancel(task_1d) — Cancel a running task

kK _event _list(task_1id) — Get task events
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globus-mcp
Globus in the Agentic Era

# Submit a Python function to run on a remote HPC endpoint
compute_submit(

Same maglc “WOrke r_|n|t” endpoint_id="<uuid>", )

function_source="def analyze(n):\n ... 7,

e M b e d d e d | i S | d e —_——— function_name="analyze"”,

requirements="numpy"”,
args=[170000],

)

# Check results later
compute_result(“<task-uuid>", timeout=300)

Compute (Remote Code Execution)

« compute_login() — Authenticate with Globus Compute

« compute_endpoint_list () — List accessible Compute endpoints

« compute_endpoint_status(endpoint_id) — Check endpoint availability
e compute_submit( ... ) — Submit a Python function for remote execution

e compute_batch_submit( ... ) — Submit multiple functions as a batch

« compute_status(task_ids) — Check task status (non-blocking)

« compute_result(task_id) — Get task result (optionally wait)

24




Questions

 Why not use Anaconda?
 Why not just do <x>"7
 Why are task wait times so long on Anvil?

Rosen Center for
Advanced Computing
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