


Fiscal Year

2011 2012

L Privatc Construction |

2013

Desion &8 Devel  pment

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

MREFC Construction Phase
Operations

B mMUMUUTIRRR, subsystem Fabrication
— System Integration & Test

- cience Verification

1 Project-level Schedule

o <« 7 years, 3 months |  Contisrisy
complete
Design Review
-1 Review
Science Sensor Received
<4 Primary mirror complete
~#Ready for Camera CD-3a Review
~#-First article sensor contract start
& NSF Final Design Review
& MREFC ing begins
~@First article filter ready for coating
& Start summit facility, dome, mount, secondary optical finish contracts ‘
<#Cryostat cryo-plate order placed |
<First article science raft complete
& Archive Center ready for equipment
& Application and Middleware Framework functional
& Lower enclosure ready for dome
~#Cryostat assembly ready for integration
<@ First filter coated and ready for integration
A O:riBna:saryﬁl:minor complete
e complete
Key Mlles‘:ones ‘Q'Optigl Ienspasembly complete
; & Summit facility complete
@ NSE-sponsored milesciis < Sensor prochtion!::ompletc
<& DOE-sponsored milestone & Telescope and site ready for first light
<4 Privately-sponsored milestone > Ca'g_:’&':gi :asdl;:(t:summit
4 Engineering first light; System 1&T begins

# Telescope and Site complete
ln!,ml

& Archive Centers fun
¢ Data Centers complete
> verification complete
Full science operations
2013 2014 2015 2016 2017 2018 2019 2020 2021 | 2022 2023
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DM Infrastructure Acquisition Timeline 557

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030

)

Data
Challenges
run on
TeraGrid /
XSEDE
and other
shared
platforms

Buy/Install ArchSite Operations Hardware

Buy/Configure/Ship BaseSite Operations Hardware

]

_______________

Funded by
Construction

e Use ajust-in-time approach to
hardware purchases

— Newer Technology / Features
— Cheaper Prices

* Acquire in the fiscal year before
needed

* The full Survey Year 1 capacity is also
required for the two years of
Commissioning

Document LDM-129
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Data Management Sites and Centers{SS7

Large Synopfic Survey Telescope

S

Archive Site

Archive Center
Nightly Reprocessing
Data Release Production

Long-term Storage (copy 2)

Data Access Center
Data Access and User Services

Headquarters Site

Headquarters Facility
Observatory Management
Science Operations

Education and Public Outreach

Summit Site

Summit Facility
Telescope and Camera
Data Acquisition
Crosstalk Correction

Base Site
Base Facility
Alert Production
Long-term storage (copy 1)

Data Access Center
Data Access and User Services
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Summary of data volumes =7

Science data (nighttime)
* Single-night burst capacity: 2800 exposures

* Extended-period peak volume: 1960 exposures/night
— For the few weeks around the winter solstice (longest observing nights)

 Annual capacity: 600,000 exposures

* Daytime / calibration transfer requirements:
* Single-day capacity: 250 exposures
* Annual capacity: 150,000 exposures

— This does *not* add with the 600k above; it includes calibrating during cloudy & down
days

* 24-hour cycle data volume (worst case):
— 2800 + 250 exposures * (science + wavefront data)
— Flattened out over 24 hours, this is 230 MB/s (compare to 360 MB/s above)

— The 3.2 GB/s two-second peaks for crosstalk-corrected data for alert production are
superposed on this “baseband” traffic
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International Data Flows J AN

60 second

s 2M Alerts Physical Shipments
requirement | (average) ArchSite to BaseSite
stops here )"  per night

Hardware
New and Replacement
Hardware (annually)

Data
. DR Products (annually)
e ' N Template Files (monthly)
I DM Link ! - . .
| Northbound Southbound : Archive Site
| Crosstalk Images Calibrated Images? :
! Raw Images Up2Date Catalog? |
i Wavefront Images diaSource Catalog? ! 10 Gbps Protected (24 hrs)
| Raw Calibration Images sciCalibration "~ 20 Gbps Unprotected (24 hrs)
| Images? : h
1 (catch up) DR Catalog? | | (O ,
fntulniniointolniuiniuieintointoiutuietuiuiininieiniuiniiniie S Qwss
OCS/TCS Link b

Data Quality Metrics
Atmospheric Telescope
Images and Spectra

Engineering Facility DB |- --_________ 'J

Raw and Crosstalk
Corrected Images
24 - 30 TB / night
6.4 GB per image

16-bit uncompressed
compressed at Base Site

100 Gi)'ﬁlli

VOEvent
Broker Server
in La Serena

;
!
|
(Non-DM) Base Site )

crosstalk transfer in 1s
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LSST International Links

Large Synopfic Survey Telescope

snll e TeraGrid

i Tucson
v = | Angeb __________ -
Pachon &v/ﬁ ——————————
: 1G/10G

- CLARA | 10/100Gb
Envisioned I NLR/12
Data TCS/OCS am 10/40Gb
80Gbs Control fF’;\nama L Amlight
20Gbs Q B
10/40Gb
PN

: s
a Serena (( Santiago % (( Paolo
10/40Gb

© 10/40/80Gb \\;/J 10/40Gb K\;/

|
|

|

|

|

|

|

1

1

1

. 1
Amlight Miami :
|

|

|

|

|

|

|

|

|

|

I
|
Amlight I
bgh?\ Reuna Amlight |
QAC (Telefonica&Telmex) :
I
S /.J\i\ I
nternational \
CoIIaboratorsJ
Note: Bandwidths shown are “anticipated baseline” as of FY2020 R
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Network/Bandwidth Deployment £237

R&D Construction Commissioning Operations
FISCAL YEAR 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 - 2031
Mountain to Base B/W 0 0 1 1.5 2 100 100 100 100 100
Base to Santiago B/W 0.65 1 1 1 1.5 2 2.5 3 10 - 40 10 - 40 10-40-80
Santiago - MIA B/W 0.65 1 1 1 1.5 2 2.5 3 10 - 40 10 - 40 10-40-80
MIA - NCSA B/W 0.65 1 1 1 1.5 2 2.5 3 10 - 40 10 - 40 10-40-80
NCSA - Tucson B/W 0.65 1 1 1 1.5 2 2.5 2.5 3 3 3
Miami - Tucson B/W 0.65 1 1 1 1.5 2 2.5 2.5 3 3 3
NCSA -Lyon B/W 0 0 10 10 10 10 10 10 100 100 100

* Presumes July 2014 construction start

* Anticipates continued investments by IRNC,
South American RENs

e R&D bandwidths are shared with other
programs (e.g. DES)
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Long Haul Networks Review =2=2L

Just completed external review with network experts

Presentations and documents posted on LSST web site
— https://Isstweb.Isstcorp.org/dm/lhnr

LSST Corporation

Long Haul

February 27 & 28, 2013

Home Charge to Review Panel

Jeff Kantor
(520) 318-8302
Jkantor@lsst.org

Joshua Hoblitt
(520) 318-8282
jhoblitt@noao.edu

Rob McKercher
(520) 626-3236
rmckercher@lsst.org

Navigation

Logout

Documents Under Review Reference Documents

Agenda

LSST CORPORATION, STEWARD OBSERVATORY ROOM N505A

DIAL-IN NUMBER 866-330-1200 / Participant Code: 3964634#

GOTOMEETING Meeting ID: TBA

All Times Mountain

Panel Report and Project Response

a

TIME EVENT SPEAKER
8:00 AM Continental Breakfast for All
9:00 AM Review Charge and Introductions Jeff Kantor
9:30 AM LSST Requirements Driving Network Design Gregory Dubois-Felsmann
10:00 AM Break
10:15 AM LSST Infrastructure Design Overview - Data Flow Mike Freemon
11:00 AM LSST Infrastructure Design Overview continued Ron Lambert
Noon Lunch
1:00 PM Review Panel Question Preparation Review Panel
2:00 PM Free-form Question & Answer Session Review Panel
4:00 PM Comments Preparation & Assembly Review Panel
6:00 PM Dinner (optional) for All
Time Event Speaker
8:00 AM Continental Breakfast for Review Panel
9:00 AM Comments Preparation & Assembly Review Panel
11:00 AM Debrief Review Panel
Noon Adjourn
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Action Items for Final Design Review &%=/

e Summit — Base Link
— Reuvisit trade-off fiber on poles, underground, or both

— Consider separate wavelength transceivers vs DWDM, or one then the other
— MTTR, MTBF and Buffer sizing

e Base — Archive Link

— Path diversity, especially “Pacific side”
— Fail-over managed by LSST vs. carrier-protected circuits

— MTTR, MTBF and Buffer sizing

e Utilization and efficiency analysis
— Validate efficiency % via simulations, test beds
— Traffic isolation via virtual circuits, OSCARS

* Network Operations Plan

— Dedicated LSST Network Engineering team in addition to NOCs
— Diagnostics and monitoring via perfSonar
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