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Motivation

» Big part of science is about data.
(data collection, cleaning, analysis, publishing, mirroring, etc.)

» BIG DATA: can’t download to laptop for analysis (100 TB+)

mmmm) Bring analysis close to data.
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SciServer: Data infrastructure system with 4 goals.

Give scientists web tools providing...

1) ...hosting of huge public/private datasets.
2) ...data-intensive computing for everyone.
3) ...personal data storage space.

4) ...capability for sharing data within a team.

Based at Johns Hopkins University.
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SciServer

History: analysis close to data, RDB+SQL

Early 2000s: websites exposing SDSS database.
» SkyServer: for exploring sky objects.

» CaslJobs: asynch SQL queries, personal database storage.
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What’s New

-Data-analysis capability with Jupyter Notebooks.
- python, R(Rstudio), Matlab, Julia, ...
- terminal: conda/pip, git, gcc, ...

-Creation of teams and sharing private resources.
- use in class room: course ware
- discussed in GWS1

-Expansion to all sciences:

Genomics, Oceanography, Material Science, Turbulence,
Humanities, Health, ...
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Supported science projects
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SciServer-Compute

Data-intensive computing with Jupyter Notebooks in Docker Containers.

-Containers give isolated
Linux environment

-Private or public data
volumes in file system.

-Notebooks in Python, R, Matlab. j

-SciScript libraries:

for loading external data

into Notebook.

-Also Notebooks as batch Jobs.
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Short demo (?)
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CAS + DAS

= Ju pyter 2. Stripe82-coadd-Copy1 Last Checkpoint: 3 minutes ago (unsaved changes)

SciServer &

= Ju pyter 2. Stripe82-coadd-Copy1 Last Checkpoint: a minute ago (autosaved) A

Fie  Edt View Inset Cell  Kemel  Help [Python3  Fie  Edit

View  Inset  Cell  Kemel  Help | Python 3 ©

+ x @B |+ ¥ M B C coe ~| | E | CellToolbar

1mpOrt aciserver.LOginFOITal as LOgin
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token=Login.getToken () ]: <matplotlib.text.Text at 0x7£2aal74a6d8>
import pandas
import tables
import numpy as np
import astropy
from astropy.ic import fits
from astropy import wes
import skimage.ic
import urllib
i_mpcrt os
import matplotlib
import matplotlib.pyplot as plt
In [18]:
a.cbjid as head, c.cbjid? as match, b.matchcount,
p.fi=ldid as head field, d.fieldid as , field,
b FGetUrlFitsCrrams (d. fieldid, s a.
dbo. £GetUrlF1tsCrrans (d. fieldid, s r,
dbe. fGetUrlF1tsCrrans (d. fieldid, sz,
p.ra, d.Ta as match ra, p.dec, d.dec as match_dec
. popetrord r
from (select top 1 * from galaxy where ohiId=8658104378060028808) a
join matchhead b on a.objid=b.obiid -— join with matchhead
join photosb] p on a.obiid=p.obyid —— get matchhead photoob]
join match ¢ on c.objidl=b.objid ~ join with all the matches
join photocbiall d on c.cbjid2=d.cbjid ~— get match photachs
order by d.fieldid = order by matchhead cbjid
queryRespense = SciServer.CasJobs.executeQuery(sql, "Stripe82",tcken=tcken)
obas = pandas.read_csv{queryResponse, index_col=None)
obas :10]
Out 1212 1 phead match matchcount | head_field match_field fits g
0|865819437 8658194430 ) |57 865819437 68| 8658194430, hitp /idas stss orglimaging/5622/40/com
1| 8658194378960928809 | 865519447 T742948377 | 57 8658194378960925768 | 8658194477742948352 | nttp //das sdss orglimaging/5633/40/corn
2| 8656194378960928809 | 8656194516375371821| 57 8656194378960928768 | 8656194516375371776 | ntip //das sass orgimaging/5642/40/corm
3|8656194375960928809 | 8656194565083510793 | 57 8655194378960928768 | 8656194585083510784 | ntip://das sass orgimaging/5658/40/corm
4| 5658194378960928509 | 8658194804163016771 | 57 8658194378960928768 | 8658194804163018752 | Nlp://das S4ss orgimaging/5709/40/corm
5| 8658194378960928809 | 8656194954470752297 | 57 8656194378960926768 | 8658194954470752256 | ntip //das sdss orglimaging/5744/40/corn
6| 8658194378960928509 | 8655195013907910161 | 57 8658194375960925768 | 658195018907910144 | nttp //das sdss orglimaging/5759/40/corn
7| 8658194378960928809 | 855519504465 1040803 | 57 8658194378960925768 | 8658195044651040768 | nttp //das sdss orglimaging/5765/40/corn
8| 8656194378960928809 | 6656195066151239724 | 57 8656194378960925768 | 8656135066151239680 | nttp //das sdss orglimaging/5770/40/corr
9| 8656194378960928809 | 8656195113395748890 | 57 8656194378960928768 | 86561951 13395748664 | Ntip //das sass orgimaging/5781/40/corm
. .
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Dark-matter Halos in a Cosmological Simulation
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Thank you
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