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Why Data-centric Networking ?

The primary goal of communication (our concern) is data
(content) itself, not connection to a host/server

Current internet is a host (location)-centric communication
model

After identifying a host or server, identification of data
(content) is always done later

ICN architecture focus on data itself (object), not a host
(method)

Fewer steps are needed (i.e., put an unique name into data-
centric networks and get a corresponding data, without
identification of source/destination)

Data-centric networking is more suitable in the data-
driven world
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Current Internet vs NDN

® Named Data Networking (NDN) is one instance of (ICN: Information Centric Networking)

g/

.
-

<>

Internet Protocol

= Host centric comm. model

» Source/destination IP addresses
needed

= Focus on delivering packets
from source to destination

= Inefficiency in Security, mobility,
QoS and scalability, etc.

i “Connect to N
74.125... Provi
- rovider

IP Address (74.125.235.69)

Internet

CGet

( - J
%M\Jm conter?

g INTEREST a

Named Data Networking (NDN)

= Data centric comm. model

» Unique data names needed

= Focus on the what (goal) not the
where (host)

* To reduce inefficiency due to host-
centric networking in current Internet

aesponse ©°

ICN Name ( /YouTube/Video/A)
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NDN Philosophy & Feature

NDN philosophy
— Focus on Data (i.e., content name), not Host (i.e., location: IP address)
— Redesign internet in a data-centric approach

NDN architecture features Using unique data
name without

— Unique and hierarchical name source/destination
— Connectionless communication model IP addresses

— Name-based forwarding

— Mobility and multicasting function are designed in architecture itself

— Securing content itself, not securing communication channel like IP

— Traffic reduction using In-network caching: Multiple duplicated data requests
can be satisfied from nearby NDN router (cache: CS)

DATA Drop
from CS or NACK
NDN router to w4  Upstream
Forwarding | O
—INTEREST-p| CONtENt Store Table Forward
Interest/Data (CS) (FIB)
forwarding r Y _
procedure in NDN cachel X Int:far;ttji?'gble
architecture Forward 4___6— —— (PIT) — DATA—— O O Lookup hit
I
Ov v X .
Downstream Adding discard X >< LOOKUD miss

incomming DATA
interest 14



Two Types of NDN Packets

Interest Packet

Content Name:
Identifies the data I want to receive

Selector: identifier publisher, etc

Nonce

Data Packet

Content Name:
Identifies the data in this packet

Signature: Required for all packets

Data

No source/destination addresses
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NDN- Security

Data Packet

Content Name

« Content-based Security in NDN
— Security is built into content itself
— Data packet has digital signature made by Content

PKI (Public Key Infrastructure) m'm?tkm
signature bits, ...)

« signature securely binds together the
tuple<name, data, publisher’s key>

— On the other hand, current IP networks —
secures the channel between two end
points

Metalnfo

(content type,
freshness period, ...)

AT/
e oo B S

« Verifying Data integrity and authentication [ s
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NDN - Naming

/parc.com /videos/widgetA.mpg /_v2/_s0

eHierarchical
*Unique
sHuman-readable

Naming scheme is the most important piece of NDN

architecture and still under research

psl_6hrPlev_MIROCS5_historical_r1i1p1_1968010100-1968123118.nc Original CMIPS
file name

Parsing &
Name translator

6hrPlev  MIROCS historical r3ilp1 1968010100-
1968123118
[ I I I !
X
/ Metadata

filename map
ELETS mip model experiment parent start filetype
name table id id experimentrip time

nc

CMIPS 0utput1 MIROC MIROCS historical atmos

Converted

l NDNname map
project model experlment modeling MIP ens emble varlahle CMOR name
realm table member name

GhrPlev  rlilpl Original CMIPS
name(.nc)

tqn'ng

ICMIP5/output/MIROC/MIROC5/historical/6hr/atmos/6hrPlev/r1i1p1/psl/CMOR_name.nc
NDN name

parc.com
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NDN Platform

ISTTTTITTITPITY ., ’ S @I )
:| Name based |: . . . 1 producer [
| forwarding |} NDN application, Routing, Repository 1 mobility
: : [} [) A | :
: | multicasting ) _ ) :
e NDN Common Client Libraries (CCL) ;| Efficient
. onsumer |z : : L
: mobility ¢ I I :| caching policy |-
: : ndn- N\ :
:| Management | : . .
: J : CXX Network Forwarding Daemon : l
Security | (NFD) 4 Improved
: : \ J J : :
:| Caching |: : [ | 4 £} NFD/ndn-cxx |:
o ) Links and Tunnels [ Srereerreneeees ~J
Current (tcp, udp, IP, ..)
functions

\ A

NDN Platform ver. 0.1.0~0.5.1 (open source, Mar. 2017)

NDN Platform ver. 0.5.1
v NDN-cxx v0.5.1- Software router and C library implementation (Released mar. 2017)
v" NFD v0.5.1 - NDN Forwarder Deamon

v/ NDN common client Libraries with TLV support
Python - PYNDN - now fully implemented in Python, with a preliminary feature set.
- Javascript - NDN-JS— with TLV support by default and user-selectable ndnb support.
« C++ - NDN-CPP- with TLV support by default and user-selectable ndnb support.

v NDN repository, NLSR, etc

CCN Platform
> Developed by PARC over the past nine years
> CCNx ver. 1.0


https://github.com/named-data/PyNDN2/blob/master/README.md
https://github.com/named-data/ndn-js/blob/master/README.md
https://github.com/named-data/ndn-cpp/blob/master/README.md

ICN (NDN) Application Area

Content Delivery Applications (Streaming video, etc)
loT

Healthcare

Building management system m
Multiplayer online game

Large-scale scientific data
— Climate science data

NETWORKING "ot Achiecue  Codebase  Testoed  Publcatio

— HEP data

— LIGO data

5G e

— Cisco reported important S p———
steps toward adoption of CCN

into 5G (Feb. 2017) |
~ Hybrid CCN and @q .
its applications/solutions e Jasaa

=

o) (7)) (5]
© 0 O

23



NDN Overview

NDN Application SW for Large-scale
Climate Data

R&D Status on NDN Construction for HEP

Summary



Why NDN for Large-scale
Scientific Data

ESGF (P2P file fetching system): long latency/corrupted data U —

occur from globally distributed data centers = = —
Climate data file searching, fetching, management and AR e =
security based on data-centric networking ,s = N
Location independent climate data fetching ~

Remove redundant traffic using symmetrical forwarding | . 4k
/in network caching and reduce total amount of traffic in N A

whole network

Serverl

pr 19020101
Interests
/T 1902/01/30 ;fg ;38%33?1’
U 1 /../pr_1902/01/31 —
ser - 7 /p 1902/02/01
BIG SCIENCE
) Server2
/..IpT. 1902/02/01 pr 19020201
/../pr_1902/02/02
Serverl
Interests pr 19020101
/../pr_1902/01/30
/../pr_1902/01/31 S
U 2 — /../pr_1902/02/01
2 HEP ser ) /../pr_1902/02/02

e / e —.a
S —-,——

- Server2
pr 19020201
3. LIGO -

In Network Caching
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NDN Application SW for Climate Science

8 General file Storage% [ NDN name translator/metadata manager ]
NDN Repository
— User Interface (Web-browser) | - ey -
= Climate Climate
. ‘ Search results ‘ 2 % file m-u file
Cening | | “seascning | | &metadata || SR T B 3
browsing § Metadata Container Data Container
w
[ Front-end NDN Engine (FNE)] [ NDN Producer Application ]
> NDN name based CMIP5 data file/ Climate science NDN > Name translation and metadata
metadata searching App-SWiandiirstiglobal management
. Testbed establishment
<© NDN name based CMIP5 data file

< Establishment NDN repository

fetching < Process/response of Interest
@ User interface (searching/fetching) packets

NDN app. SW (consumer)

NDN app. SW (producer)

® Using Korea-US global NDN testbed, climate data file fetching experiment: justification of using NDN for large-scale scientific data
® The leading-edge technology on ICN app. SW for Scientific data

v H. Lim, A. Ni, D. Kim, Y. Ko, S. Susmit, and C. Papadoplous, “Named Data Networking for Big Science: Lessons Learned from Establishing a
Testbed” , completed 2nd revision in Computer Communications, Jan. 2017.

" NDN gateway -
NDN router1 NDN GLORIAD- GLORIAD- ‘u:r:l:a T
atKISTI gateway  bivorea) Seattle o\
16 router

16 GLORIAD

o v
NDN router2

atKIST!

NDN routeri [NON Producer NON |
WO Convm| NDN router3 a\csu —

NDN testbed established between Korea and US 28




NDN based Climate Science
Application Workflow

ESGF: P2P file Follow the ESGF

UUCVELCU  \workflow based on
using distributed
NDN name

data centers for
climate science

in IP networks NDN name and
metadata container

. Producer parses and sends
query to NDN name and
metadata container (DB)

1. Consumer requests the file list of his interest
by entering keyword via a User Interface

0. Publish climate files
in the NDN repository

Front-end
NDN —>

Engine —
( FNE)

NDN Producer NDN name

. . lator/
Application trans
PP metadata

manager

seasccccccccge000000O0ppOOoe

3. Returns climate filé name
list and metadata

eal data
container

e

4. Consumer request climate data to 5. Actual climate data are transferred
NDN repository using Data name from the data container (DB) in NDN repository

{Climate data file searching and fetching workflow using NDN names>



Ul & Front-end NDN Engine (FNE) in
Front-end System

= Using it, a consumer search potential climate data files (CMIP5 files)
= A consumer fetches the desired file with a target data name from the NDN network.

Send a search
Interest packet

\4

Create a search Interest packet and send to

Searching oroducer

Receive search
results

1. Separate NDN name and metadata
2. Create CMOR name and attach to NDN name

A

Visualizing search
results

Fetching ———» Create a Interest packet with the file NDN name Send an Interest

. . .
. . - g
(Data-centric file fetching) 3 for fetching : packet
7 4 ]
. ]
SN NN NN NN NN NN NN NN NN NN NN NN NN NN NEEEEEENEEEEEEEEEEEEEEEEEEEE
Details Page
Atmospheric Query and Retrieval Tool
MetaData for ICMIP P! ARICC: 1961
- . IAmon/r2i2pl Search
Filtering on: Ihfis/hfis_Amon_CCSM4_decadall961 r2i2pl 196101-199012.nc
Details Page ®
[X]activity:CMIP5
| Download modeling 1
o MetaData for IC put/NCARICC! 1961 I Name hfts_amon_ccsmé_decadal1961_r2i2p1_196101-199012)nc mm-
: IAmonir2i2pl | decadea 961 mon o
1 8 results fisihfls_Amon_CCSM4_decadal1961_r2i2pl_196101-199012.nc Saveinfolder: & Please select a folder below
)
- Download i Places Name Size Modified v
ol e [ Metadaia Name S| pistaduieveive___| § Qsearch - s 17:54 i
Ths_Amen_CCS\M_decadall 6! - E
= e = ity | caaes i O Recently Used -tmp 17:47 [o=2 = -
—= = 8 uns & ndn Tuesday
- 2 @ Desktop i ajoundn-atmos Tuesday o5
o e i & File system & ndn_cmmap_translators Tuesday
e L | [———— o man 4 B FloppyDisk i tools Monday | dacadatons - =
— & tools Monday
wer imsand i i netCDF4FileEx Sunday
ode cesu 1 09/02/2015
APV NCAR TSI e cadall P61 e sl W AREAE OB  moseleq_eain s I ] ranslators 09/02/2015
* | Arersonicrc_Amon_CCSMA_secadait963_rA02p3._196103-199012 nc" - p— - I 09/02/2015 e (-~ e
me e -
i ARICESMM 2ot 2 09/02/2015
® | P ocsas_secaau S LD | | 09/02/2015 e
woos | evpm 09/01/2015
ACMIP S0 MIROCMIROC . hastors al hoatmo G i el ] p 1 A raon .
® | iosrout encPrev_ABOCS storcal rLitil_1050010100-1950123138 0 — LR 09/01/2015 .
, | reesmeameAncessecasan s monamoAmonrzzen T AlFiles <
o S - e & Cancel Save

Screenshots of user interfaces; a) climate data (CMIP5) file searching and
metadata browsing; b) climate data (CMIP5) file fetching



Components in Back-end System

o Name tranS|atOI’ psl_6hrPlev_MIROC5_historical_r1i1p1_1968010100-1968123118.nc O”gli:?"afn“:mf’
v To convert original climate data file V& ﬂ
flat name to a hierarchical NDN :::: o
name format (using one of DRS B T = T‘ s

rules)

e e

CMIPS outputt1 MIROC MIROCS historical &hr atmos 6hrRlev  rlilpl psl Original CMIP>
namey{.nc)

E“

® Metadata manager
v" To extracts the metadata sets from \ e
each climate data file and manages T

Converted ICMIP5/output/MIROC/MIROCS/histerical/Bhr/atmos/6hrPlev/r1i1p1/psll CMOR_name.ne
el | | NDN name

v" To provide detailed information for {Name conversion procedure>
climate data files to consumers

® NDN repository
v'Data container to store CMIP5 files and to support data fetching
v'"Name/metadata container to store converted NDN names and
their metadata sets separately

® NDN producer application
v For an search Interest packet, it finds the corresponding data name carried in
the Interest packet from the name/metadata container.

v" It sends the NDN names and their metadata sets to the requesting consumer.
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Name Conversion Rule

« Name conversion rule is based on Data
Reference Syntax (DRS)

 Original climate file name (Flat names)

(a) Original CMIP5 data file name format (CMOR name)

<variable name>_<MIP table>_<model>_<experiment>_<ensemble member>[_<temp
oral subset>][ <geographical info>].nc

psl_6hrPlev_MIROCS5 _historical rlilpl 1950010100-1950123118.nc

« NDN climate data name (Hierarchical
names)

(b) Converted NDN name format

<activity>/<product>/<institute>/<model>/<experiment>/<frequency>/<modeling rea
Im>/<MIP table>/<ensemble member>/<variable name>[/<CMOR name>.nc]

/ICMIP5/outputl/MIROC/MIROCS/historical/6hr/atmos/6hrPlev/rlilpl/psl[/<CMOR name>.nc]
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NDN Testbed for climate science and its
consumer/producer architecture

’ NDN Consumar
E%‘L\
7 . NDN gateway
¢ NDN routerl NDN GLORIAD- GLORIAD- |ut§:'|§t2 router
at KlSTl gateway KR (Korea) Seattle n
DM Consumer router
C 16 (S )1 ( GLORIAD 1% — ,
() *" N N
P -\G u P LegacylP ND
ﬁ% Legacy IP Lega':)' router o router3
.' o outer router S o atCSU
EDN Consumer '\G =
= NDN router2
" atKISTI —
&y’ \_ ¢ NoNroutert (253 TR W
W /. NDN TOUteT?'JI a\GSU e w
o~ \ atKIsTI NDN router2 __—/,
a8 N
NDN based Climate Modecling Application NDN based Climate Modeling Application
(‘.*;:IIPS General file storage B ] ( NDN name translator U Mectadata manager ]
{3 -|—|
A ™ A
User Interface (Web-browser) E‘j o NDN repository improved using rcpo-ng
= Searching g '?p;' : —T‘ — —
CMIPS Data (31::5 result & | |User-friendiy || | § g s li cmes
downloading || : metadata functions e o
searching pesmre = = _ ——
n" g «——  File transfer g NDN(M""-‘ and Metadata Data Container
he— 5| 4L 2 ‘ontainer (DB)
( Front-end NDN Engine (FNE) | p Searching
L 1 2 J/ —= Conversion -
v < : - [ NDN Producer Application ]
( NDN-JS, Web-Socket, HTTP Server... ) x
+ ¥ & = I
L NDN Forwarding Daemon ['\ FD), ndn-¢cxx J NDN For“ardmg Daemon (NFD), ndn-cxx NDN Forwarding Daemon (NFD), ndn-cxx )
4 ¥ < [ 3K ] < Ea + ¥ 3
( - TCP, UDP, |1:; ) [ TCP, UDP, llk ¥ TCP, UDP, IP.. X )
) : : . t 4 < : t 4 T & t 4
( Ethernet ) ( Ethernet ) Ethernet )
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NDN consumer NDN router NDN producer
platform architecture

platform architecture

platform architecture
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Climate Data Fetching Without TCP Tunning

600

ughput (Mbps)
s

Thro

—NDN-based delivery (pipeline size = 1)
—NDN-based delivery (pipeline size = 2)
—NDN-based delivery (pipeline size = 4)
—NDN-based delivery (pipeline size = 6)
—NDN-based delivery (pipeline size = 10)

0.5 1 1.5 2 2.5 3 3.5 4
Packet Size (MB)

Figure 5: Throughput as a function of packet size for NDN-based delivery with
different pipeline sizes.

—NDN-based delivery with caching (pipeline size = )

2 400
é‘ —NDN-based delivery without caching {pipeline size = 8)
E’ ESGF-based delivery (packet size = 1.5 kB)
2.3 FTP-based delivery (packet size = 1.5 kB)
2 HTTP-based delivery (packet size = 1.5 kB)
£
=
2
/ —
—
//-V
] 0.5 1 1.5 2 2.5 3 3.5 4
(MB)

Figure 8: Throughput as a function of packet size for NDN-based delivery and
classical delivery techniques (HTTP, FTP, and ESGF-based).

« For the climate modeling application, throughput no longer improved by a

pipeline size greater than 6.

« For the NDN-based delivery with caching, intelligent data retrieval from
the local distributed caches leveraged approximately 4.5-6.5 times the
throughput improvement over the 1.5 MB packet size compared to
conventional delivery techniques (FTP/HTTP/ESGF),



Climate Data Fetching with TCP Tunning

600

500

400

300

Throughput (Mbps)
8
3
Throughput (Mbps)

—FTP-based delivery (packet size = 1.5kB)
200 —HTTP-based delivery (packet size = 1.5kB)

200 NDN-based del —NDN-based delivery with caching (pipeline size = 20)
:HBH:E:::& gg: —NDN-based delivery without caching (pipeline size = 20)
100 —NDN-based dell 100
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~NDN-based dell 0
0
0 05 1 1.5 2 25 3 . 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6
Packet Size (MB) Packet Size (MB)

Figure 9: Throughput as a function of packet size for NDN-based delivery with ~ Figure 10: Throughput as a function of packet size for NDN-based delivery and
different pipeline sizes (with TCP tunning). HTTP/FTP-based deliveries (with TCP tunning).

« With TCP tunning, an improved end-to-end throughput could be achieved in the
overlay-based NDN testbed including legacy IP routers.

« the throughput of NDN-based delivery saturated at 900 Mbps over a pipeline size
of 20 and a packet size of 3 MB

» For the NDN-based delivery with caching, intelligent data retrieval from the local
distributed caches leveraged approximately 50 Mbps the throughput improvement

over the 3 MB packet size compared to classical delivery techniques (FTP/HTTP) "



NDN Benefits for Large-scale Scientific Data

Named data-driven
— Just data name is needed without location information

 In network caching

— High caching ratio of static scientific data improves
throughput and user latency

« Security
— Secure scientific data itself by signing of publisher

« Symmetrical forwarding

— Allows multicasting and remove redundant traffic in whole
networks

« No perceptible transport
— Control of interest rate between NDN routers
— no end-to-end transport control

« Mobility in architecture itself
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NDN Overview

NDN Application SW for Large-scale
Climate Data

R&D Status on NDN Construction for HEP

Summary



Challenges in High Energy Physics

« The data-intensive science and LHC
community are going to face major issues
in nearest future.

« By 2018 LHC already handles the
~ 1 Exabyte of scientific data and will
handle more by 2023.

- Data complexity is increasing together

with the data size.

« LHC is a network of nearly 500 sites that
responsible for different tiers in scientific
data production.




Xrootd and NDN-based One

Client _amm-j Manager
i 2R i (a.k.a. Redirector)
%%,.} .
K
Xrootd %, 5 2
(e . Data Servers
(& e} ] (& i}

= Manager (Redirector) - discovers the actual location of the data and redirects the client to

the appropriate site.
= Single point of failure of the manager

~ / NDN O\
Network
myfile? \
Client -
'y o »; NDN based one
({\* N 7 J’x
& %
m _ﬁ Data Servers
@ [my/file @ [my/file

= NDN enables users to do location-independent data searching/fetching through data-centric

communication model, not host-centric one
= By transferring the duties of manager to NDN network, it also reduce the number of steps

that system will need eventually serve the data.
= By combining the two steps it increase overall performance and robustness of the system



Activities on NDN Construction for HEP

KISTI attempts to make the NDN-based application SW for dark
matter research data in particle physics

CSU is working on their client side improvements like
fixing metadata. CSU is targeting to make their application and
NDN data repository more integrated into OS.

Northeastern university starts to leading the SANDIE (HEP/LHC)
project together with Caltech and CSU.

Fermi lab is expected to collaborate with the SANDIE project



NDN-based HEP Application Structure by CSU

[ CSU ndn-atmos application |
|
A s " [ OS File Storage with HEP data (e.g. .root files from xrootd) ] 3]
c NON 3 T Fog . 3
ommon 3
CSU ndn-atmos application € |nterestiData Flow 2 * o)
o NDN Name Translator DN Dats R E
4—— HEP Data File Transfer <] a
Flow 8 . il 3 g
OS File Storage on Consumer Node Direct HEP Data 3 2 g.
L - ¢ Request Flow g @ 3
E °
Repo-Repo Transfer e $ °
User Interface (Web Browser) s g i i o)
] H S
Geseseenes > Sync Messages e : <
o NDN Link State Routing
Protocol (NLSR)
. L— R NDN ChronoSync oL —
HEP Data Result & U§er Object Ci ax Ql
2 Metadata freindly NDN based s
Searching B 3 functi file system file system
rowsing uncHons NDN Based Router with HEP with HEP
Datasets Datasets
. ~ 3
1 HEP file ' | birect HEP INDN Forwarding Daemon (NFD), ndn-cxl]
\ Transfer 1 file
1 r::;:i::zes ! download A
1 1 | TCP, UDP. IP I T .
' I I A I 1 HTTP Server of Climate Application I
| T I I
1 1 g
Ethernet 1

| NDN Forwarding Daemon (NFD), ndn-cxx —' NDN Forwarding Daemon (NFD), ndn-cxx I
J 1 . v | I |
I TCP, UDP, IP | TCP, UDP, IP |
T + l T
| ¥ Emerne( I Ethernet |
Ndn-atmos Consumer side Ndn-atmos Producer side

= NDN Name Translator: for converting various file names into NDN naming form. After translation it is
stored at one of the catalogs nodes and then shared with other nodes.
= NDN Data Repository (repo-ng): NDN-based file system for storing actual data files.
= NDN-based HEP Catalog: the actual system that enable users to search and discover scientific data
names (name translator and SQL database with NDN names)
» Ul user interface with such features like file searching, selecting, and fetching.
= NDN Link State Routing (NLSR): intra-domain routing protocol for NDN
= NDN ChronoSync: synchronization protocol for the data names list in all catalogs of one network.
= Repo-Repo Transfer Request: for transferring data file between two different data repositories in time
when needed. It is utilized through application UL



HEP Data Name Translation in
NDN-based HEP Application

To translate HEP data into database, chain of directories was
created inside the file system based on the full name of HEP file.

Full name of HEP file:
/RunlISpring15DR74/LQLQToTopMu_M-900_TuneCUETP8M1_13TeV_pythia8/AODSIM/Asympt25ns_MCRUN2_74_V9-v2/60000/A8710B21-6A09-E511-8F86-02163E012AA9.root

Its repr jon in file syst
/home
/home/hep_data
/ home/hep_data/mc/ .
/home/hep_data/mc/RunlISpring15DR74 .
/home/hep_data/mc/RunliSpring15DR74/ LQLQToTopMu_M-900_TuneCUETP8M1_13TeV_pythia8

The ‘mc’ inside path is an important part of translation procedure.

It’ s playing the role of trigger when translator read the path to the actual
HEP data file.

/home/hep_data/mc/RunliSpring15DR74/ LQLQToTopMu_M-900_TuneCUETP8M1_13TeV_pythia8/AODSIM/Asympt25ns_MCRUN2_74_V9-v2/60000/A8710B21-6A09-E511-8F86-02163E012AA9.root

All information before ‘mc’ will be removed with ‘mc¢’ . The rest part
will be utilized by translator and will be added to the database.

/RunlISpring15DR74/ LQLQToTopMu_M-900_TuneCUETP8M1_13TeV_pythia8/AODSIM/Asympt25ns_MCRUN2_74_V9-v2/60000/A8710B21-6A09-E511-8F86-02163E012AA9.root



Ul in NDN-based HEP Application

NDN Query and Retrieval Tool - Mozilla Firefox

NDN Query and Retrieva... % | 4
€ lacalhost c earch "8 9 3 A& =

[ Most Visited @ Fedora Documentati... [JFedora Projecty [JRed Hatv [JFree Contentv

NDN | GetVersion: gafiest Prev. Next Latest = Hub:not connected gt

NDN Query and Retrieval Tool  Filter Search ~ Path Search ~ Tree Search

Request Selected ~ Clear (Page 1) 25/224 Results Results Per Page -~  — Previou!

O select Al Name

(] NPE/Had( istorical/6hr/atmos/ua/r5i1p1/1950120106-1951120100;
(] NPE/Had( istarical/Bhr/atmos/va/tsi1p1/1961120106-1962120100
(] NPE/Had( istorical/6hr/atmos/va/r5i1p1/2001120106-2002120100
(] NPE/Had( istorical/6hr/atmos/psl/r5i p1/1893120106-1994120100
(] NPE/Had( istorical/6hr/atmos/psl/r511p1/1887120106-1988120100;
(] NPE/H: istorical/6hr/atmos/psl/r5i1p1/1956

] utput/INP E/Had( istorical/6hr/atmos/va/r5ilp1/198412

o Jutput/INPE/Had( istorical/Bhr/atmos/pslT5ip1/1894120106-1995120100
[m] sutput/INP ES/historical/6hr/atmos/psl/r5i1p1/1965120106-1966120100;

NDN Query and Retrieval Tool - Mozilla Firefox

NDN-based HEP application by CSU currently contain HEP translation tool and publish HEP files
with the ability.

HEP share the same data discovery and retrieval method as climate data, but HEP translator itself
requires additional minor configuration to be used.

HEP use the same User Interface for climate data, it uses xrootd filenames to translate them into
NDN name



Global NDN Testbed Established by KISTI
and CSU for Large-scale Scientific Data
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R&D Project Plan on Data-centric Networking
SW for Dark Matter Research Efficiency by KISTI
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SANDIE Project

i)
. ( [) ]\J Software Defined Network-Assisted
Named Data Network for Data
Software Defined Networking Intensive Experiments (SANDIE)
* is a Data-Intensive Science project for high
energy physics that combine NDN and SDN

Project initiated by: Northeastern Univ. ,

NETWORKING Caltech and Colorado State Univ.

SANDIE aims to do

Lay groundwork for NDN-based data distribution and access system for data-intensive
science fields.

Benefits data-intensive science communities from lowered cost, location independent
data access using data-centric networking

. Engages next generation of scientists in emerging concepts of future Internet
architecture for data-intensive applications

. Advance, extend and test the NDN paradigm to encompass most of data-intensive
science applications



Summary

« NDN Overview

One instance of ICN that is redesigned in a clean-slate approach (Interest/Data
packet)

Focus on WHAT (content data) not WHERE (host)

Caching, security for data, mobility, and multicasting in architecture itself

NDN Platform (ver ~0.5): NDN-cxx, NFD, Node.js, NDN-ccl, repo-ng, nisr

loT, healthcare, scientific data app., 5G (Cisco reported its adoption, Feb. 2017)

- NDN application SW for large-scale climate data

A differentiated NDN app. SW for climate science (Front-end system/back-end
system) by KISTI

Establishment of first intercontinental NDN testbed between US and Korea using it

Leading edge technology on data-centric networking based large-scale climate
data searching/fetching

« R&D status on NDN construction for HEP

KISTI is are moving to make an NDN app. SW for HEP dark matter data

CSU is working on their client side improvements like fixing metadata in ndn-atmos.
They are also targeting to make their application to cover NDN-based climate and
HEP data searching/fetching simultaneously.

Northeastern univ. start to leading a SANDIE (HEP/LHC) project together with
Caltech and CSU.

SANDIE is a Data-Intensive Science project for high energy physics that combine
NDN and SDN.



