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Awards
DSAI Institute NAIRR:
. 100+ faculty there is a need for "7rusted aata providers and

hosts for a transparent and responsible Al data

commons. Access to data should be tiered,

« >30 RSEs controlled by the aata providers, and provided
+ Follow https://ai.jhu.edu/careers/  LAr OUQ? f‘/?e 57”7@ portal through V(';hg/]/

. New 500000 sqft building computational resources are provided.

« BDP clusters
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=] claude

Welcome to Claude Code

Security notes:

Claude can make mistakes.

Security notes:

Claude can make mistakes.

Due to prompt injection risks, only use it with code you trust
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IDIES'’s history of creating trust

®  ® ) skyserversdss.org/dr13fen/ic x

< C O @ skyserver.sdss.org/dr13/en/tools/chart/list.aspx

Started with skyserver.sdss.org (2001) |- ~— - - §

14024108.56.004253.8  |11034029.67+005220.9  ||J034723.38+005231.7 |J034850.61+005533.5  1052032.43+011112

|Help [Chart [Navi |
Use query to fill form
objid,ra,dec

* Sloan Digital Sky Survey == | & n

1161450.13.005456.3 |1162248.15005030.4 1162403.64-005410.3 (1162128.16.0027254  |(J162646.95-003036.3
. .

Goal: instant access to rich content mm = IR

-

1162707.69.0020327 |163534.68-002708.3 4123605.33.000137.3 _(1155146.63-000618.6 |L1161256.62-000546.5

Idea: bring the analysis to the data =i« | %
Trust: Interactive access at the core

" JOHNS HOPKINS TURBULENCE DATABASE

Home Database Access Citing Publications  Visualizations

(D NOTICE: The web-based cutout service has been updated and now allows access to all datasets. We have also added a "local” version of the python-based getCutout notebook. For past announcements, please click here

Extended to JHU Turbulence Database .
- 737,593,886,025,704 points queried %

Homogeneous Turbulence Wall Bounded Turbulence

Direct Numerical Simulations Direct Numerical Simulations

Geophysical Turbulence Windfarms (JHTDB-wind)
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From SkyServer to SciServer

SCiserve r @ Home  Files  Datasets  Groups  Science Domains  Admin ~ Resources

Your Activities

4

Files

You have 27 Shared User Volumes.

You have 14 Owned User Volumes.

SciServer Apps

\do\

CasJobs

Search online big relational databases
collection, store the results online, and

share them.

SciServer Dashboard-

Data, Collaboration, Compute

Groups

You have 1 Group Invitation.

You have 42 Owned Groups.

@

Compute

Analyze data with interactive Jupyter
notebooks in Python, R and MATLAB.

Compute Jobs

You have 0 Jobs Running.

Q)

Asychronously run Jupyter notebooks in
Python, R and MATLAB or commands.

You have 0 Jobs Completed in 24 hours.

Science Domains
You have joined 2 domains.

There are 4 domains available.

SkyServer

Access the Sloan Digital Sky Survey

data, tutorials and educational materials.

gerard v

SciServer — v3.1.5 Dashboard|

SciServer @ IDIES: www.sciserver.org
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Supporting data intensive science everywhere
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Data growing exponentially

Data becoming increasingly
open/public

Data sets increasingly
heterogeneous

Science increasingly collaborative

Analysis requiring increasingly
sophisticated ML/AI tools
idies

The Institute for Data-Intensive
Engineering and Science

‘ Data Science and Al Institute

Data too large for local copies: data-proximate
analysis

Difficult to aggregate large, geographically
distributed data sets: joint analysis requires co-
location

Diverse set of skills and knowledge required,
Joint analysis requires integration: aggregate
data from various sources in a common context

Data heterogeneity requires collaboration,
sharing expertise

Sharing data, hardware, software, expertise



€« ¢ R appsisciserver.org/grendel/374aa122-1f90-11f0-8c58-5254001d4703/1a / Rs/ago demo.ipynb * © O @& 0 : C @ % appssciserverorg/dockervim15/735547a9-a90e-11f0-8c58-5254001d4703/ * @ g @ 0 :
File Edit View Run Kemel Git Tabs Settings Help File Edit Code View Plots Session Build Debug Profile Tools Help idies
x BEEN + c [ Launcher X agora_deme.ipynb X+ QO -plar- v - Adding - B Project: (None) -
8 + X OB » m C » Code v~ @ &t & Python312(py312) O = @ 1_prepare_locations_to_interpolate Emvironment  History  Connections  Tutor
) A | & SourceonSave O /- +Run | o= Source - #Import Dataset - | 131 MiB - | & List = | @ -
M/ - /PRs/ agora-irs/ 1]: Xload_ext autoreload o} L | R v 1 (et bt ar e Bibe | |Col [l e mr bie
~ 1 library(tidyverse
. : autoreload 2 2 theme_set(theme_bw
| Name Modified Lost executed ot 2025-10-13 11:27:23 in 17ms 3 library(sf
W agora irs 5d ago 4 library(geojsonsf Environment is empty
import sys 5 )
> B agora irs.egg-info 7dago from pathlib import Path u @[r ¢ path your path
c 9 4 t te 3| geojso P
B downloads Sdago project_root = Path.cwd().parent 10 baltimore_gj < geojson_sf(pasted(path, "data/baltimore_ares_polygen. geojson”
m githooks 12d age sys.path.insert(8, str(project_root)) ol ar grid ove e outer boumdar
. W requirements 12d ago Last ® st 2025-10-13 11:27:31 in Tms 13 left <- -76.7488
14 bottom ¢- 39.1953 = =
= scripts sdago from agora_irs.config.config import default_config 15 right <- -76.3877 Files  Plots Packages Help Viewer Presentation
1 from agora_irs.extract. irs_download import IRSFileSyncer 16 top ¢- 39.4204 Q. NewFolder  © NewBlank File - O | Upload @ Delete 5| Rename i More -
W test data 2d age gora_ ! v o 17 baltimore_grid <- expand.grid(lon = seq(left, right, length - 608), + 83: map resolut et ed E L -
B from agora_irs.load.xml_stager import XMLStager = Lat - seq(bottom, top, length - 668 £ Home  workspace . DSARAirQuality . gerard - GIT orePM_DashboardPy > code
= fests idago from agora_irs.transform.xml_transformer import XMLTransformer 13 baltimore_grid_sf <- st_as_sf(baltimore_grid, coords = c("Lon", "Lat" an Py
| venv 7d ago Last executed ot 2025-10-13 11:28:19 in 1.10s 26 st_crs(baltimore_grid_sf st_crs(baltimore_gj . 'y
21 idx_in_gj <- unlist(st_intersects(baltimore_gj, baltimore_grid_sfSgeometry =
[Al agora_demo.ipynb 23hago print(f"Project root: {project_root}") 22 unique() . . . " .Rhistory 0B Aug 7, 2025, 12:50 PM
M CODE_OF CONDU 12d print(F-Database: {default cont: AME) 2 of_interpolated - baltimore grid[idx_in_gj,] © 1_prepare_locations_to_interpolate.R 41 KE Aug 7, 2025, 12:50 PM
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[ CODEOWNERS 12d ago Project root: /home/idies/workspace/agora/gerard/irs_agora/PRs 27 ## UT jection 1.ipynb 9KB Aug 13, 2025, 3:08 PM
M CONTRIBUTING md 124 Database: Agora_dev ig df interpolated sf st as sf(df interpolated, coords = c("Lon", "Lat"), crs = 4326 . @ 2_train_observation_model R IBKE Aug 7, 2025, 12:50 PM
“ m ago b Y
o 9 e | (Top Leve R Script = @ 3_example_run_GFF_interpolation R 3.4 KB Aug 7, 2025, 12:50 PM
Dockerfile 12d ago )
) 9 onsoke e i ©° 3_run_GPF_bayesian R 2.7K8 Aug 7, 2025, 12:50 PM
D env-TEMPLATE sdage R R4.2.1 . ~pworkspace @ 3 _run_GPF_bayesian.sh 2798 Aug 7, 2025, 12:50 PM
C 1 v = IRSFi 3z Vi, =[ YEAR -
[ LICENSE 2d ago syncer = IRSFileSyncer(default_config, years=[YEAR]) © 4_run_GPF_bayesian_manymore_iterations.R 2.4 KB Aug 7, 2025, 12:50 PM
ast executed ot 2025-10-13 11:28:24 in d2as i @6-23) -- " . P
0y pyprojecttoml 12d age Isotiexsctediectaons2Iei1si1: 20: 23l Eg;j:j;:: ’?S';Bﬁ“fis“: ) o irunny-Looking kid! computing @ 4_run_GPF_bayesian_manymore_iterations.sh 2088 Aug 7, 2025, 12:50 PM
M READMEmd 12d ago extract_result = syncer.run_once_with_result() Platform: x86_64-pc-linux-gnu (64-bit) © 4_run_GPf_bayesian_more_iterations.R 24 KB Aug 7, 2025, 12:50 PM
T . . @ 4_run_GPF _bayesian_more_iterations.sh 2048 Aug 7, 2025, 12:50 PM
O toxini 2d ago Print(FDownlosded: {&xtract. ~asuLt total. downlotded) Filest) R is free software and comes with ABSOLUTELY NO WARRANTY.
(F" e You are welcome to redistribute it under certain conditions. © 5_rerun_missing_interpolation.R 3.6 KB Aug 7, 2025, 12:50 PM
print(f extract_result.downlosd_size mb:.1f} M8") Type ‘license(}' or ‘licence()’ for distribution details. - s X
T (e o ey O) 5_rerun_missing._interpolation.sh 2898 Aug 7, 2025, 12:50 PM
Natural language suppert but running in an English locale © 5_run_interpolation R 3.4 KB Aug 7, 2025, 12:50 PM
=rmjz:: uKil_ ?G‘-vnlcat::d lex:riitjisuh-:::al,d:-vrlvh?:?? a R is a collaborative project with many contributors. @ 5_run_interpolation.sh 2798 Aug 7, 2025, 12:50 PM
print(fF"New files count: {len(extract_result.new_files Type ‘contributors()’ for more information an © 5_collect_apf_results. R K8 A 7, 2025, 12:50 PM
print("Files reported as downloaded: “citation()' on how to cite R or R packages in publications.
£or i £ila infn in anumaratelextract recult mew Filec 1. =
Simple 1@ 1 ® 4 feature/9%-extraction Python 3.12 (py312) | Idle Mode: Command & Ln1,Col1 agora demoipynb 1 [}
ndel/1d45664e-a38e-11f0-Bc5B-525400 3/7folder=/home/idies/workspace/agora/gerard/irs_ag e ) o :
<« c [ apps sciserver.org/grendel/1d45664e-a3Be-11f0-Bc58-5254001d4703 folder=/home/idies/workspace/agora/gerard/irs_agora/PRs/agora-irs ¢ & O @ @ ¢ n I —— 9 oz 0

0 ago 0 % Applications ) MATLAB R2020b - acad... @ Ma matlal

EXPLORER & 0
AGORA-IRS ipy F d l
github de -+ Markdown | [» Run All -
MATLAB PUBLISH
R2020b

MATLAB R2020b - academic use

Find Files Insert |
Xload_ext autoreload = [ < f > {21 Run Section
: {lcompare = @{GoTow C t % 3
Xautoreload 2 s mpa Fiso ommen s Breakpoints  Run  Runand [gAdvance  Runand
- . ~ @Prnt v Q Find = indent (5] ~  Advance Time

S = Hal § O/ home »
’ mpot Current Folder Workspace
> githooks
g Name Analyze.m Name
> requirem # |2 dvestore ] end
3 gerard delete(p);
% ) __MACOSX 4 save skelet
3 £ Matlab clear va
project_root = Path.cwd 3 QNMorph_V1.2
ys.path.insert(8, striproject_root)) QNMorph_v1.2.1 p=parpool( L', N_neuorns) ;
ReadWiiteSWe parfor ii=1:N_neuorns
filename=strcat(
Im=imread(f1lename) ;
Bw=logical (Im)
agora_irs.config.config import default_canfig Segmentedanalysismat info=imfinfo(filename);
§ . N . Segmented(ii,1)=Scan_Video(BW,Im,params,info);
agora_irs.extract.irs_download i IRSFileSyncer 1 SkeletonAnalysis_100_Sabya.mat -
sort XMLStager H SkeletonAnalysis_100_UNET.mat delete(p)
3 NeuroMarpho clearvars -ex

OpenVSCode ‘ KDE (Ubiuintu) desktop

scripts

Analyze.m
Analyze_GL.m
] RealisticAnalysis mat

agora_irs.load.xml_stager
n agora_irs.transform.xml_transformer import XMLTransformer

project_root
default_config.DB_NAME}

dies/workspace/agora/gerard/irs_agora/PRs

OUTLINE
TIMELINE




Astronomy: Database catalogues and images

: JLI pyter 2. StripeBZ-coadd-Copy1 Last Checkpoint: 3 minutes ago (unsaved changes)

File

Edit View Insert Cell Kemnel Help

+ = A B 4+ ¥ M B C Code ~ | E | CellToolbar

1mport >ciserver.LOglnrortal as Logim
token=Login.getToken()

import pandas

import tables

import numpy as np

import astropy

from astropy.io import fits
from astropy import wcs

import skimage.io

import urllib

import os

import matpletlib

import matpletlib.pyplot as plt

In [18]:  sgl="""

SELECT a.cbjid as head, c.objid2 as match, b.matchcount,
p-fieldid as head field, d.fieldid as match field,
dbo. fGetUrlFitsCFrame (d.fieldid, 'g') as fits_g,
dbo.fGetUrlFitsCFrame (d. fieldid, 'r') as fits_r,
dbo. fGetUrlFitsCFrame (d. fieldid, "'z') as fits_z,
p-ra, d.ra as match _ra, p.dec, d.dec as match_dec
, p-petrorfl_r

from (select top 1 * from galaxy where objId=8658194378%60928809) a

out[18]:

join matchhead b on a.objid=b.ckjid
join photeeb] p on a.cbjid=p.cbjid
join match ¢ on c.objidl=b.cbjid

join photoobjall d on c.objid2=d.objid

order by d.fieldid

-- join with matchhead
-- get matchhead photeocbj
-- join with all the matches

-- get match photoobj

-- order by matchhead objid

| Python 3 O

gueryResponse = SciServer.CasJcbs.executeQuery(sgl, "Stripe82",tcken=tcken)}
cbss = pandas.read csv{gueryRespcnse, index col=None)
cbss[:10)

head match matchcount | head_field match_field fits_g
0 | 8658194378960928809 | 8656194430499553320 | 57 8658194378960928768 | 8658194430499553280 | hitp//das sdss org/imaging/5622/40/corm
1|8658194378960928809 | 8658194477742948377 | 57 8658194378960928768 | 8658194477742948352 | hitp://das.sdss.org/imaging/5633/40/corm
2| 8658194378960928809 | 8658194516375371821 | 57 8658194378960928768 | 8658194516375371776 | hitp://das.sdss. org/imaging/5642/40/corm
3 | B6581943789609282809 | 8658134585083510793 | 57 8658194378960928768 | 8658194585083510784 | hitp//das sdss org/imaging/5658/40/corm
4| 8658194378960928809 | 8658194804163018771 |57 8658194378960928768 | 8658194804163018752 | hitp://das.sdss.org/imaging/5709/40/corm
5 | B658194378960928809 | 8658134954470752297 | 57 8658194378960928768 | 8658194954470752256 | hitp://das sdss org/imaging/5744/40/corm
6 | B658194378960928809 | 8658195018907910161 | 57 8658194378960928768 | 8658195018907910144 | hitp://das sdss org/imaging/5759/40/corm
7| 8658194378960928209 | 8658195044651040803 | 57 8658194378960928768 | 8658195044651040768 | hitp://das sdss org/imaging/5765/40/corm
8 | 8658194378960928809 | 8658195066151239724 | 57 86581943789650925768 | 8658195066151239680 | hitp://das.sdss.org/imaging/5770/40/corm
9 | 8656194378960928809 | 8658195113395748890 | 57 8658194378960928768 | 8658195113395748864 | hitp-//das sdss org/imaging/5781/40/corm

>
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: J u pyte r 2 StripeBZ-coadd-Copy1 Last Checkpoint: a minute ago (autosaved)
File Edit View Insert Cell Kernel Help
+ x @B 4+ ¥ N B C Coe v| | E | CellToolbar

Out[17]: <matplotlib.text.Text at 0x7f2aal74a6d8>
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AstroPath Astronomy Pathology

Astronomy meets Pathology
Large-scale data management and analysis
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o=

Multispectra! microscope

Collaboration between IDIES and the Bloomberg-Kimmel
Institute for Cancer Immunotherapy at JHH (Alex Szalay &
Janis Taube)

Use high-precision analyses of specialized

microscope imagery to learn about the

tumor microenvironment, with the goal of

impacting cancer immunotherapy:

Galaxies

Credits Maggie Eminizer
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Poseidon ocean circulation simulations (4.5PB)

: File Edit View Run Kernel Git Tabs Settings Help

™ idies@d41e2f76-7d33-11f1-¢ X Poseidon Viewer X [A] poseidon_viewer_save LLC43® | + *Q
B+ XO O » = ¢ » Code v @ gt # Oceanography O

LL.C4320 data access demonstration using xarray and sample
® selection with the Poseidon-viewer save (store) function

= This notebook demonstrates access to LLC4320 data with cutout, section, and station selection from the Poseidon-viewer using the save protocol. It is available on Johns Hopkins University's
SciServer/Kraken domain. This method requires that the Poseidon Viewer is running in this SciServer container.
-l
T Fle Edt View Run Kemel Git Tabs Settings Help . P Z File Edit View Run Kemel Gt Tabs Settings Help
N T T e T T Pos a1 dan M AN C e T e ———
B+ X O F » = C» Cde v O gt © Ocsanography O
o P’S(EId‘.)gjg O JB %on.i pynb notebook. © Lost executed at 2026-97-11 10:25:42 In 2,405 ‘I»
w . Here's where the analysis is run. Select and save new d from Poseidon-viewer, then re-run this cell to process and
LLC4320 dataset plot
% variable ®
salinity v 7
- . = # -
t in the Poseid S g i
cmo.haline v run_geojson_analysis(geojson, ds)
» Lost exscuted ot 2926-07-11 10:38:5 in 2w 34,238
Running line section analysis for 1 feature(s)
psu ] 1158: ng: no explicit rep of timezones available for np.datetimesd
0 = np.datetimes(feature["properties”][“timeFron”])
] . 1159: ng: no explicit rep of timezones available for np.datetimesd
3000 3100 3200 3300 3400 3500 3600 3700 t1 = np.datetimess(feature[ "properties”][“timeTo"])
ki . 1, or cutout button: = Temperature section along polyline
max[psy) ————————@ 4, =
20
timestamp @————@ 0 10311 2 _‘5:
£ =
From: 2011-09-13 00:00:00Z (shown) 5% 15 é
2012-1115 15:00:00Z ° g
hours « » 10
6000 5
depth @ o
Depth:-0.5m o 500 1000 1500 2000 2500 3000
! Distance along section (km)
O show grid
e | BrvaTE
Simple T@1®  © min Poseidon Viewer Simple. 1TH1 @ © man Oceanography]|idie Mode: Command @  Ln1,Col 1 Poseidon_viewer save LLC4320_demonstration.ipynb

=X

O ©)
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Al In SciServer: what can we support?

Training?
« We have images with tensorflow, pytorch
« Upon request (risk of crypto mining) users can get access to compute environments with a100 GPUs
» But SciServer is not an HPC system, we don’t support massive training with 100 GPUs running for weeks
just for you. Sorry.
Inference?

« Pre-trained models can be hosted and used for inference
 Sometimes even on GPU

« Embeddings in DB with vector support (postgres)
« Similarity search (SpecCLIP example)
 Clustering (SQL example)

LLMs + GenAl
» Text-to-SQL
« Claude on SciServer

Al ready, trusted datasets?
« Creation multi-model datasets

O O
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Training: U Net for image segmentation

Input image i 64 B4 128 64 54 1 Output skeleton

128 128 25 128 4§ 1

- = -

Twidr 3%3 convolutions

hulti-head attention
- = =
CRAM

1x1 convolution
Concatenation - =3 - s
Down samphe 1024 _T

‘iﬂ‘ Up sample »

43

512 512 1024 512 %+ 1

SSEC: Adkins, Sutradhar (Pls), Vlad Kluzner, Ryan Hausen

) O
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SpecCLIP inference pipeline

« SpecCLIP created by Xiaosheng Zhao etal
« Models loaded in shared SciServer data volume
« >80k spectral embeddings (LAMOST, GAIA) stored in postgres vector DB

* Pipeline in a notebook
« Query SDSS DR19 for stars for which there is a spectrum, include URL to spectrum file
Retrieve spectrum from local copy of SDSS SAS data
Create embedding the spectrum with SpecCLIP code provided by Xiaosheng
Use embedding as parameter to find 5 nearest LAMOST embeddings
Retrieve their spectra
Plot together with source spectrum

O O
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0.4 4

UNIVERSITY

JOHNS HOPKINS

T T T T T T T
4000 4200 4400 4600 4800 5000 5200 5400 5600

(@) @)
1012
Data Science and Al Institute :

The Institute for Data-Intensive
Engineering and Science



Data-proximate GenAlI coding on SciServer

 Easy to install claude code and run it
« Terminal or VS Code image
« Can read and write data
 Share sessions?
« On your own dime

 Local chats with ollama or vlim possible
« Some local models preloaded
« We will explore setting up harnesses around them
* Needs more work

O O
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Claude training
on SciServer

» Asked claude to train a

LeJEPA architecture on orbits

in statistic potentials

 Orbits generated on
SciServer with Nemo

 Create a notebook to plot
projected (UMAP)
embeddings.

« Active to clicks

Data Science and Al Institute

JOHNS HOPKINS

UNIVERSITY

o

iii

File  Edit

[

™/ - /claude / notebooks /

View Run Kernel Tal

Name -~
@ build_interactive_notebook.py

@ build_notebook py

| orbit_class_discovery_2023072...
" orbit_class_discovery.ipynb
" orbit_interactive_clean.ipynb

- [ orbit interactive_rerun.ipynb
D orbit_interactive_rerun.ipynb.bak

| orbit_interactive.ipynb

simple

s

Settings  Help

Modified
last mo.
last mo.
last mo.
last mo.
last mo.

29 days ago

1 sec. ago

26 min. ago

last mo.

3@ 4 @ Python3.12 (py312) | Idle

I [ Configure notebook for £X

B + X

O O

idies

The Institute for Data-Intensive
Engineering and Science

# orbit_interactive_rerunipynb X | +

D » m C » Code v

_show(int(explore_ids(e]))

# initial render

anywidget not installed -> using a selector (hover the scatter to read orbit ids)

UMAP of embeddings (A=1.0)

e .,
<.
% o 2.2 e f‘.v &
e WO T e o -
TN T TN .y
A'..h':‘i \: .
-
<« prev orbit:  orbit 11 (tube) W next »

orbit 11 (tube) — 2-D projections
x-y (1 2)

0
-2
-4 -2 o 2 4 -4 -2 o 2
-4 -2 0 2 4 -4 -2 0

orbit 11 — 3-D trajectory, colored by curvature k (drag ='rotate, scroll = z8

12

10

s

6

4

R
A *
N 2
°
" o
s 7 X
2
°
orbit 11 — Frenet-Serret invariants (coordinate-free)
speed |v|
2 A
1.5
1
[
curvature k

15
10

& Python3.12(py312) O =
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LLMs and SciServer: Text-to-SQL

Can we give users a natural language (i.e. English for now)
interface to query our relational databases
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Intermezzo: Why use relational databases at all?

 encapsulation of data in terms of standard logical structure, no need to know about
Internals of data storage

- standard guery language (SQL) for remote filtering
« advanced guery optimizers (indexes, clustering, parallelism)
« authenticated remote access for multiple concurrent users

 forces one to think carefully about data structure
- simplest way to support remote filtering

- speeds up path from science question to answer
- facilitates communication (query code is cleaner)
- custom views to simplify user queries

O O
JOHNS HOPKINS Data Science and Al Institute ' d ' e s

UNIVERSITY The Institute for Data-Intensive
Engineering and Science



Good for

File Edit View Run Kernel Git

EEE o : c oo

)

B/ --- / AMBench / CDCS-RDB /

"] Name - Modified
B8 ambench last yr.

0 B8 RDB 20d ago
[ ambench.tar last yr.

— [ ambench.zip last yr.
™ [A BCK Show-AMBen... 16d ago
[ init_amdoc_tables.... last yr.

* [ init_template_tabl... last yr.
@ mssqldb.py last yr.

[®] QueryingRDB-CD... 17d ago

@ rdb_config.py last yr.

[®] RDB-CDCS-no-cas... 17d ago

[®] RDB-CDCS-v4.ipynb 17d ago

M README.md 5mo ago

+ [A] Show-AMBench-G... 5d ago

« [A] Show-AMBench-G... yesterday

complex metadata

Tabs Settings Help

[Z Launcher X | [A Show-AMBench-Graph-yfilesX | +
B+ X0 [ » m C » Code v @ it

w
I Last executed at 2026-07-13 12:44:00 in 271ms

eyFiles
NIST Additive Manufacturing Benchmark knowledge graph

Mode: Command & Ln1,Col1 Show-AMBench-Graph-yfilesipynb 0 Q

Simple 2 @ €@ Python3.12 (py312) | Idle

@

#  Python 3.12 (py312) O
g

Neighborhood  Data  Search  About

AMB2022_SEM_718-SH1-BP2_Xpad2-P2

Jiri

AMB2022_ON_718-SH1-BP2_Xpad2-P2
Depth

AMB2022_Thermography_718-SH1-BP2_Xpad2 AMB2022-718-SH1-BP2-P2

L‘
( 7-'
AMB2022-718-SH1-BP2_PBF-LB

AMB2022_Thermograph!

718-SH1-BP2_Xpad1

{ 3%

AMB2022_SEM_718-SH1-BP2_Xpad1-P4 AMB2022-718-SH1-BP2



Text-to-SQL for SDSS using ChatGPT.com

Prompt: can you write a SQL query that queries the SDSS database for objects near
a given position.

Result:

SELECT p.objID, p.ra, p.dec, p.u, p.g, p.r, p.1, p.z
, n.distance
FROM dbo. fGetNearbyObjEq(150.116321, 2.205830, 2.0) AS n

JOIN PhotoObj] AS pON n.objID = p.objID
order by n.distance

This is correct, and even uses optimal distance function fGetNearbyObijEqg
So, does it understanmd the schema? Can it compose SQL?
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Not so quick

Further prompt: can you also find the 2mass magnitudes for these objects?
Result:

SELECT p.objID, p.ra, p.dec, p.u, p.g, P.r, p.i, p.z

, tm.j m, tm.h m, tm.k m

, n.distance

FROM dbo . fGetNearbyObjEq(150.116321, 2.205830, 2.0) AS n
JOIN PhotoObj AS p

ON p.objID = n.objID

LEFT JOIN TwoMass AS tm

ON p.objID = tm.objID

ORDER BY n.distance;

SDSS error message
Invalid column name 'j_m'. Invalid column name 'h_m'. Invalid column name 'k_m’.

UNIVERSITY The Institute for Data-Intensive
Engineering and Science
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Text-to-approximate-SQL, for SDSS

 Use corpus of SDSS SQL queries
* 40M (Caslobs) or 1B (SkyServer) depending on how you count
* No Text version

« Use Text dgerived from SQL to create embeddings
« Using Gemma 4
« Use: Find few nearest English descriptions and the corresponding SQL, show to user
« Next: ask an LLM to create a proper “mean” query

OR:

 Create embeddings from SQL
« Open source model, can be used on SciServer
— Octen/Octen-Embedding-4B
— On al100
« store in vector DB
« Seems that this is already good enough to find SQL from English language
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Text-to-SQL: Clustering SQL queries

Query UMAP embedding — click a point to see its query
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Query #976

SELECT TOP 1
p.objid,
B
.dec,
Lrun,
.rerun,
.camcol,
.field,
SQRT(POWER(p.ra - 1.00928006388209, 2) +
POMER(p.dec - -8.792806521668464, 2)) AS dist_deg
FROM photoObj AS p
WHERE
p.ra BETWEEN 1.2098822921843122 AND
1.889557847659863
AND p.dec BETWEEN -©.7922782994462418 AND
-@.7917227438986862
ORDER BY dist_deg ASC
+»SELECT TOP 1
p.objid,

fn=Te = M = M = e = B =

.ra,
.dec,
Lrun,
L FErun,
.camcol,
.field,
SQRT(POWER(p.ra - 1.00928006388209, 2) +
POMER(p.dec - -0.792800521663464, 2)) AS dist_deg
FROM photoObj AS p
WHERE
p.ra BETWEEN 1.€@99022921843122 AND
1.889557847659868
AND p.dec BETWEEN -@.7922782994462418 AND
-8.7917227438986362
ORDER BY dist_deg ASC

T T T T T T



Text-to-SQL continued

« What to do if we don't have a large enough SQL corpus, say for new databases or 100
tables added to existing DB (DR19 -> DR20)
« we have the fully documented schems
« BUT are restricted to local LLM models
« GenAl smart enough to translate?

« Has someone done this already?

 After long deliberations Claude concludes there are no off the shelf solutions that do not require
either a frontier model agentic system, or a set of ~100 SQL queries

 Will it ever be good enough to replace SQL
 Is English precise enough?

* Is it necessary?
« Itis good to know SQL, like math for physics
« Text-to-SQL as individualized Quick Start
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Al with data on SciServer

* Create “"Al-ready”, multi-modal datasets

« Use xmatch to determine tuples of sources from multiple
catalogues.

* For many catalogues we have extra data: images, spectra
« Host and share results (for others) to use for training
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Al ready (?), trusted (?) astronomy datasets

SDSS
Sloan Digital Sky Survey (SDSS) Catalog Data (~150TB)
SDSS Science Archive Server (SAS) Data (400TB)
SDSS-IV eBOSS Spectra

SDSS-IV MaNGA Integral Field Unit (IFU) Spectra
SDSS Associated Data

APOGEE FIRE Mock Catalogs

SDSS-1/-I1 Data Archive Server

National Aeronautics and Space Administration

Goddard Space Flight Center
Sciences and Exploration

Observatories

NASA’'s HEASARC

High Energy Astrophysics Science Archive Research Center

About the HEASARC

[co B Search HEASARC website

Feedback, FAQ & Help Desk Site Map

J OHNS HOPKINS Data Science and Al Institute

UNIVERSITY

OTHER

XMATCH: Cross-matching astronomical datasets
Faint Images of the Radio Sky at Twenty cm (FIRST)
Two-Micron All-Sky Survey (2MASS)

Gaia

Sky Mapper Southern Survey (SMSS)

Minor Planet Center orbital elements (MPCORB)
Galactic Archaeology with HERMES (GALAH) DR4
LAMOST DR8v2

Two-Degree Field (2DF) Galaxy Redshift Survey
Galaxy Evolution Explorer (GALEX)

High-Energy Astrophysics (HEASARC) (~200TB)
DESI DR1 spectra (~300TB)

DES

... more to come
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Cosmological Simulations in the same platform

 Millennium: RDB catalogues + raw data (70TB)
« Complementary Millennium Razc etal

 Indra: 468 1B particle simulations (~750TB)
« SMUDGE: galaxy + satellite merger simulations (145TB)

Disk Particles Bulge Particles

Y (kpc)
Y (kpc)

20 0 20 40 7 8 9 10 11 12
X (kpc) X (kpc)
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A
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Bring us your ...

« Data
« 1-5PB available
* Free if <10TBs for dissemination of interesting datasets
o If >>10TB, ~2k/100TB/yr with MoU etc

* Models
« With code

» Solutions
» Text-to-sql?

« Embedding vectors
* Anything else ??
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Or deploy your own SciServer instance

« Open source: https://github.com/sciserver/opensciserver
» Thanks to NSF grant OpenSciServer

« E.g. SciServer @ MPE
- eROSITA

« HETDEX
Your Activities
i = =
=]
o=
Filos Groups Compute Jobs
wow | Shared User Vilurs W hese D Grop vistors MNrvw
) (s ‘wmaremt cAtnd 2
MPE SciServer Apps
CasJobs Compxae Compute Jobs
Bosth oréme Ly rebonal dalatanes coRe(nn, share Armye dxm Wi Ayt n n Apyter Pyman, 1 anct
e s Sorm, Q) VS e Fyton, W eng MATLAD NATLAS or commars
WL Gy
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https://github.com/sciserver/opensciserver

Thank you
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External
End Users End Users Collaborations

SciServer
Comput Sharin
User Management Data management Natural Language Natural Language _ompute g
] ) o (big) data storage / database interface to SQL . [ Interactive Sessions / batch jobs / Group management / resource
registration / authentication / user workspaces / mydb pyt custom environments sharing
Datasets IDIES Services
Astronomy Storage provisioning Database Management querndetg§ mqintena;lce Web service hosting Issue tracking
cosmOIOgy ETL / globus endpoints Design / tuning / backups Design /2 rzlcr;::gjﬁfgn / workflow APIs / web services / load balancing Zabbix
Turbulence
Oceal?ography Hardware
Materials
. 4 R ( N\
Social Storage clusters Compute clusters Support Infrastructure
4 3

Cosmology

Materials
Social

Local (Foundation)
Models

Vector DB

JOHNS HOPKINS
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[ Data providers ]

Database Servers CPU Systems
Windows, linux / >10000 cores

| NVME, HDD1PB | >100TB RAM
NFS GPU Systems

>2 PB 10s of GPUs

Ceph / Weka Web Servers

POSIX +S3 Kubernetes / Load
>30 PB balancer

Data Science and Al Institute
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Logging servers
Elasticsearch, Kibana

J

7

Monitoring
Zabbix

Streaming
Globus / Kafka




SciServer &

Graphical Resource Access Control with | Storage in Databases, Files, and Al models + tools
User Interfaces Groups Object Stores
. User Management
SciServer Portal - g & Shared Resources
Sharing
S . T Data )
Registration / Login “ < Users Groups Personal Filesystems (Foundation) Models

-
Backed u scratch
Dashboard — Resource Access . Model files
Personal Databases

&= RACM
User Files + Datasets h I E =
Embedding
‘ HOSTED Science Data Fil Vector DBs
Groups cience Data riies
¥ B ¥
Applications

LLMs + Al agents

Science Domains e A ! ;
o) B Ao | o) HOSTED Science Database".
1 : Language to SQL
Application Uls s;gf;;b:,;
_ x > < Data-proximate
CasJobs + SciQuery Interactive Compute Domains wvibe GenAl coding
Compute |
Compute Ul “ a Batch Jobs | I QQ Language to Code
A /
SkyServer
Programming Interfaces Compute in python and beyond
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