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Preposition: Assume NBD-RA Established, then What?
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Revisit Enterprise Computing

Enterprise computing is sometimes sold to business users as an entire platform that
can be applied broadly across an organization and then further customized by users
within each area. This means the analytics, reporting, database management and other
applications are standard across the system, while the application packages being
used and the data being accessed in each area will be different. In this sense,
enterprise computing is a departure from finding single software solutions to specific
business problems, such as inventory or accounting software. Instead, enterprise
computing is intended to offer integrated solutions to these problems.

Source: https://www.techopedia.com/definition/27854/enterprise-computing
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What’s the Computing Infrastructure Trend?
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. Procedure Calls
Computing (RPC)
Partial

Virtualization Virtualization
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Orchestration & Workflow Oozie, ODE, Airavata and OODT (Tools)

NA: Pegasus, Kepler, Swift, Taverna, Trident, ActiveBPEL, BioKze

Cross Cutting
Capabilities

Suoyuow

U0j3eulpi00) painquasia
510901044 aﬂessaw\

lequy

p <r=tconw

sdnosor ‘sadaayooz
(N} 4ngor0xq ‘HayL

Data Analytics Libraries:

Machine Learning
Mahout , MLIib , MLbase
ComplLearn (NA)

Im 5
R, Bioconductor (NA) I ImageJ | T

High Level (Integrated) Systems for Data Processing

Impaia (NA) Swaza;;

Hive Hcatalog Pig Shark MRQL
(sQL on Interfaces {Procedural {sQL on (SQL on Hadoop, (Log Files
Hadoop) Language) Spark, NA) Hama, Spark) Cloudera Google NA)
Parallel horizontally lable Data Processin, I

Hadoop | Spark | NA-Twister | teg Hama | storm | S4 samza || Giraph | FeBasus

(Map [(lterative | Stratosphere | (pag) (esP) Yahoo ||Linkedin || ~Pregel A
Reduce) MR) MR

Batch Stream Graph

ABDS Inter-process Communication HPC Inter-process Communication

Spark Comir MPI(NA)
& Reductions Harp Collectives(NA)

Had

Pub/Sub Messaging Netty(NA)/ZeroMQ(NA)/ActiveM Q'

In memory distributed databases/caches: GORA (general object from NoSQL), Memcached
(NA), Redis(NA) (key value), Hazelcast (NA), Ehcache (NA);

ORM Object Relational Mapping: Hibernate(NA), OpenJPA and JDBC Standard
Extraction Tools sQL scipB | MNosQL: Column Solandra
uimAa Tika mMysQlL | Phoenix (NA) HBase Accumulo | cassandra ca(solu:
(Entities) |(content)) (NA) (saL on | Arravs. || (Data on (Data on (OHT) ssandra)
(Watson) HBase) | #P"en [ HoFs) HODFS) +Document

NoSQL: Document NosSQL: Key Value (all NA)
MongoDB | CouchDB Lucene Berkeley Azure Dynamo Riak Voldemort
(NA) Solr OB Table Amazon ~Dynamo ~Dynamo
NoSQL: General Graph = Tri File
[ P NoSQL: TripleStore RDF SparkQlL Management
Neo4s Yarcdata Jena Sesame | AllegroGraph RYA RDF on
Java Gnu Coramercial (NA) Commercial Accumulo
(nNAa) (NA)

BitTorrent, HTTP, FTP, SSH Globus Online (Grid|

Data Transport

<nHp<=n9

NA — Non Apache
projects

QiufIha/Fox/
Kamburugamuva
March 9 2014

Green |

2nd NBD-PWG Workshop, Wo Chang, NIST/ITL

ABDS Cluster Resource Management HPC Cluster Resource Management

I Mesos, Yarn, Helix, Llama(Cloudera)

ABDS File Systems User Level HPC File Systems (NA)

FUSE(NA)
POSIX Interface

HDFS, Swift, Ceph
Object Stores

Gluster,

Interoperability Layer Whirr / JClouds

DevOps/Cloud Deployment

Puppet/Chef/Boto/CloudMesh

OccCl CcoMI (NA)

laas Platform Manager
O

Open Source
P , Oper . CloudStack,

YP

Commercial Clouds

wvCloud, Amazon, Azure, Google

Apache Big Data Stack (ABDS) with

HPC Integration/Enhancement



INFORMATION
V‘[ TECHNOLOGY
| LABORATORY

@.w.:.,_,. uysomo;
cucky  sB2lithium m

responsys "
g AT -
é"‘; a.’ radian® . =3
Yes o <
.
GAMS

epsilon
G‘;Q X'CELSIUS

Jetableau

s
N
o
&
o
N
&
"5y

. JOUL Zs Analytics )
’ 3 Tools ;
atlas _ 52 Landscape R
CYCWONDER o=
» L) u.«yuﬁ
ind T
INFORMATICA -m
] - Minitah».
i [ 2 :
- o AONEVEE
¢4 Greenplum SAP BusinessObjects
asterdata  Hyperion kxen
Sydiipiiesd )
N NeETEZZA . jeg’o
P> . | oows "
A—all s

Source: http://1.bp.blogspot.com/-PKiTQa0Omrn4/T _mGb6AI3yI/AAAAAAAAABQ/TtH7Xy|jO3FA/s640/analytics+tools+landscape.bmp

2nd NBD-PWG Workshop, Wo Chang, NIST/ITL



INFORMATION
‘ TECHNOLOGY
y

LABORATORY

Big Data Architecture/Infrastructure — Challenges (Applications Stack)

The Internet of Things
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Big Data Architecture/Infrastructure — Challenges (Integration)

Big Data Landscape 2016 (Version 3.0)
Infrastructure

Analytics Applications
f Hadoop 3 Hadoop in Spark (" Cluster Services ) [ Amnalyst Analytics Data Science rvisualiza(inn\ (" sales & Marketing Customer Service|[ Human Legal N
On-Premise the Cloud e zon Platforms Platforms Platflorms ; T RADIUS Gainsight 0 MEDALLIA Capital
1ca | 28 = < context relevar o 3 VE
clouders .. emein. || =Spasn IR foNeA 2% " memn Q Palantir BE Microsoft]| conmmnuum & catancsor || Qb““"“' ach Zetd ATTENSITY = Ulli g
Hortonworks | | all === o= AYASDI guavus Alp l“ . || clik @& cBker Jevensiamc  livefyred CLamasmioGs ai UoicATAl
Pivotal IBM InfoSphere | | GridGain/-a 4 A sockar Ouid ) D b apmo ok N blueyonder I Lattice L S Fox Connectir:
Duiie meo MOE =y it
e s : féscmatmcd] A : oan P o Ehiomy € sTriAsenvics i
IBM InfoSphore ) TACHYON|| o —_— ® 2=, Bt s ki ol ...;.. S B . N e
@ biuedata  jethro attiscole [Mfvote | | ) & stackia )\ e inter|ana y Aaaommnas J|  “cnartio ) [Dignaiganius] hig =
: . e i USiseio
NoSQL Databases NewSQL Databases Y (  ®BIPlatforms Statistical Log Analytics | Social i P — = . - =<
zon €D Go W Pivotal S Power 81 ’Ginazen || Computing splunk - A"alv“c: \;A optimization -l A‘;:‘;:;Zaﬁ:r:s
S ""0" . ORACLE &7 paradigm - L §Sas BB ELMOIoEIC Smi“s‘i - -ADDNOXU'W £J CounterTack «
osoft / ="MarkLogic © memsql - St An ™ - = | | «Srteo A Thiect Metrix
~sspent e o vorr P | | @ o, EBIFSE 055 | g DATASIFT | | <Sponx ~rocxarrues || e - T0e2
m @ couchbase| | = citusdata * [ trocx  hitly P Integral O theTradeDesk 3 uardian
3 % platfora - &\ M & ihian " » Recorded Future
Soquola rednsk::bs © influxdota ) \ Trafedier § Cockroach uass Do e loggly I reach ) ey X FORTSCALE M siftscience
| - = . -
(" Graph (" MPP \( cioud epw || Data Data ) ("Real-Time |[Machine Learning)[Speech & NLP |~ Horizontal Al | \Dataxu Oppier = feedzai w i NIFYD
Datab . T f ti Integration v ~
Dat:i:ﬁ;es ”al abases i “‘amazon ralr:ic.:o'r:'r:/ax on n g l “amazon NarrativeScie ” o v:“:.:?..mt (puTblusll'!er (Govf’/ Regulation Affirm Fl?f{’l':;f;dl b
Tom || === (| Facen ' Tz [l - == Sea, IR [ rouanic viv || o090 || ©socrata OnDeck>  wkrediech
F. N NETEZza Pivotal o~ b BTl ey rrmm DO ’“‘.z"‘ ..\uﬂ.a Numenta TabO0la & OPENGOV finance LendUp &
o f c I rapicterines cara. * i o f i .
Srientos - 3 BedrockData | | (4} carronneser tomsragio A EN 1S B P = clarifai | | Uantcast ISR Eiscalls tdemark G  INSIKT
| - )\ U info L . n L ptemey ) (Fotaartisans || - 16 gp et ) imIEET @ - L'Ta-;tbcnt | R, Z uora mDatamIne M5 Lenddo
= - e = - = e == | eyieldbot marka3 || wersic BviA  ISENTIUM
Management Storage || App Dev Crowd- Search Data Services |[For Business Web / Mobile OpenDataSoft = . © sontient
/ Monitoring O TANIUM - apigee sourcing (7] SrecLe @ OPERA Analysts / Commerce A Yhatama N
© New Rel[g o E; = ot - ® = A e 5 ¥ P e 5 “, H:,‘],\,‘ el (Education/ (Y Life Sciences Industries k&
=“iipazon aenfio " L A2 Lucidworks exc|l Cclearstory : " Learning b 0 OP@MWER = Harmony
(i Numerify tilDataGravity 2 dﬁ“b 4% olastic [21 Mmevgmion . - nJMoqnc"; @ nLvicon e T 23 Con “# Retail < *\
SPIUNK @ Conacious J— £ Typosate p1 ¢ Py 3 ; @granty | | Secombun - ' g P ":‘_‘}
N 0 v"vLCTR’\ COHO ‘,\\\ MAARA B swiftype) surnnll e Clever TRy FLAVIRCH; ‘V‘ ;.h H FIX
¥rocano 0NN, ey Shdiston " e o v retention custora oeoszymergen HeolthTag
ades,) I\ Rpaumuie ) c \ \_Algolia > \_Impor Lo PAG / ©@eclara #BmiTanoTA TEPHYR TAS:‘I.YUS Seea FarmLogl
Cross- Infrastructure/Analytlcs PANGRAMA Gingerio = wanseripie Glow || #riowcoos EITIEE @ Kl
. . . ——— know@d @ enitc @AICure [, vt statmuse  BSXEVER
“amazon Goaogle BE Microsoft T B IVL wgsas 0 ¢ VERTICA vimware TIBCD Teraoaa ORACLE Ml netape ~
amazon C 4318 & e, Open Source
Framework Query/ Data FIow\ F Data Access Coordination [ Real-Time )’Slal Tools Machine Learning Search ( Securlty ]
i @ ) sccurmuLo ) P milib y G f .
'“’W "’m % s . A —EASE . mongo -talend GG > TO"MSpOrK @ o rysessewL e @ SINGA IBEM: o -t .
YARN n, & mesos v ScalaLa , Caffe CNTK e | (i Iaticn
o kafk el eain isualization
s.por ‘ 7% || "stamonta NSRice ”’““ 5 §g <. ‘:T K’w' i dFllﬂk = * P FeatureFu .. SOLI'@
conP )| EEEmEmmmeEmmm | Couch B & (\ - ) Tacwon druid)| &y sciPy )| VELES = pIMSUM 22 DLA) || mpacana ) [ o
Data SOUI'CES & APls Incubators & Schools
- Health - 1oT Financial & Economic Data Air / Space / Sea Location / People / Entities Other (]
JAWBONE GARMIN || EEEECTy mberg G | pow Jones (} "P” e ( & =xperian 3 InsideView PLURALBIGHT
ThingWerx 2 @ oatacamp NISHT.
R Practice “# Fitbit 1 & omsora =-DLEE " PREMISE P EiPiracio R WowARD ) GarRMIf (g STREETLINE @Besri == homortaing
Withings ¥ vacioic mofl " 2\ ol [=) quandl xignite EEECB :_ﬁ_ P L — 2% factuasl  Place(® panjiva 24 Datatlite E@J
_ DLinsa (5 Human APt Ty — StockTwits Glestimize S8 man = Airware (7) DreneDepioy € CRCULATE [ placemaeter BASIs (E)Sonse - DATA G2 The ata incunator =l
Last Updated 3/23/2016 © Matt Turck (@mattturck), Jim Hao (@jimrhao), & FirstMark Capital (@firstmarkcap) FIRSTMARK
Source: https://www.interana.com/wp-content/uploads/2017/03/Big-Data-Landscape-2016-v18-FINAL.jpg

2nd NBD-PWG Workshop, Wo Chang, NIST/ITL



INFORMATION
. TECHNOLOGY
| LABORATORY

Goals for Big Data Analytics and Beyond

Enable Big Data analytics tools for interoperability, portability, reusability, and extensibility.
Practical Aspect: Analytics tools can be reusable, deployable, and operational (max. use of resources)
[similar approach as to HTML, PCl bus, etc.]
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Data Center
Many CPUs/Cores/GPUs/
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Laptop Desktop/Server Cloud
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Complement to IEEE Big Data Initiative & Direction

Enable data scientists, engineers, researchers, etc. to increase productive and enhance quality in
data science through standard modularized Big Data Analytics tools.

Data Scientists

Collection Preparation Analytics Visualization Access
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Processing: Computing and Analytic
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Big Data
Framework Provider

Resource Management

Infrastructures: Networking, Computing, Storage
Virtual Resources

Messaging/ Communications

Physical Resources
A J
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