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Gartner Report

Enterprise Metadata Management

expectations Hadoop SQL Interfaces
Table-Style Database Information Stewardship Applications
Management Services - A® Internet of Things
iPaa$S for Data Integration — Logical Data Warehouse
Information Semantic Services "' Context-Enriched Services
Information Capabilities Framework Document Store Data bﬂs‘_} Management Systems
MDM Professional Services C“TPIE"'EVEM Processing
Multivector MDM Solutions A Big Data
. o Key-Value Database Management Systems
)
Graph Database Management Services Gl Multidomain MDM Solutions
In-Memory Database Management Systems
MDM Applets Data Quality Software as a Service
Cloud-Based Data Identification E' Enterprise Taxonomy and Ontology Management
and Enrichment Services 0 Database Platform as a Service AC
|  File Analysis o MDM of Supplier Data Solutions Information Exchanges
: : 3 Hadoop Distributions .
Self-Service Data Integration Data Quality Tools
Open-Source Data Quality Tools 4 |""ME"”?V‘.I" ® Smss;Plﬁ’Efqnﬂ Structured
Data Lakes Data Grids & Eat:'a FEE wllng y Data Federation/Virtualization
. Data Warehouke 8 ntity eso ution . (] ) ) 1
Cloud MDM Hub Services Platform as a and Analysis 0 Enterprise Information Archiving
Spark Service (dwPaaS) T Content Migration
Open-Source Data » MDM of Product Data
IMC-Enabled MDM Integration Togis MDM of Customer Data
Data Integration Content Integration
Todi Sultes SaaS Archiving of Messaging Data
As of August 2014
. Peak of
Innovation Trough of . Plateau of
. Inflated . h Slope of Enlightenment .
Trigger Expectations Disillusionment Productivity
time v
Plateau will be reached in: obsolete

Olessthan2years ©O 2to 5 years

® 5to 10 years A more than 10 years ® before plateau
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Hype Cycle and Big Data

* This Hype Cycle sits mainly on the Peak of Inflated

Expectations. And big-data has just passed the
peak.

* We encourage department-level experimentation
without enterprise commitment over the next
three to five years.

CCF- K##5-12-13-2014 4



Challenges and Opportunities
Symbiotic of Bigdata and Big compute

Symbiotic HPC computing and data-Intensive
processing

Heterogeneity: including sensors, controllers, mobile
devices, etc.

Massive opportunity of concurrency

Vast dynamic and distributed environment
Asynchronous stream processing

Realtime continuous interaction with environment
Energy efficiency, resiliency and security challenges

[Supercomputing 2014 K8t 1s, Gao, 11/19/2014]
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Terminology Clarification

* Parallel Model of Computation

— Parallel Models for Algorithm Designers

— Parallel Models for System Designers

* Para
* Para
* Para

S
e
S

Programming Models
Execution Models
Architecture Models
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Programming

Models
High-Level Programming API Software packages
(MPI, Open MP, CnC, Xio, Program libraries
= Chapel, etc.) Utility applications
§e)
g Language Runtime
5 I
L p— Execution Model API
L

Machine Runtime System




Programming

Models
High-Level Programming API Software packages
(MPI, Open MP, CnC, Xio, Program libraries
= Chapel, etc.) Utility applications
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g Language Runtime
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Inspiration: Jack Dennis

General purpose parallel machines based on a
dataflow graph model of computation

Inspired all the major players in dataflow
during seventies and eighties, including
Kim Gostelow and | @ UC Irvine

[By Arvind: ISCA 2006 Keynote]
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Evolution of Multithreaded

Execution and Architecture Models

CHoPP’77 — CHoPP’87

Non-dataflow ,/‘ MASA Alwife
based e Halstead > Agarwal
1986 1989-96
Eldorado
CDC 6600 HEP -~ Tera <
B. Smith » B. Smith
1964 1978 ~-<____ 1990- CASCADE
Flynn’s Cosmic Cube > J-Machine M-Machine
Seiltz —» Dally — » Dally
nglégcessor 1985 1988-93 1994-98
Others: Multiscalar (1994), SMT (1995), etc.
Monsoon
Dataflow MIT TTDA Panadonoulos P-RISC *T/Start-NG
model inspired Arvind L, &Culle — Nikhil& — ——> MIT/Motorola
1980 \ 1988 fggg‘d 1991-
LAU lannuci’s \ TAM CI I k
1476 1988-92 e Leiserson
_ / Manchester SIGMA-I EM-5/4/X
Static Z 5 Gurd&Watson » Shimada ——» RWC-1
Dataflow 1982 1988 1992-97
Dennis 1972
i HTVM/
Arg-Fetching MDFA Eﬁ'?gp'l CARE
Dataflow. —» Gao — (5CA0s —— INT-X
DennisGao 1989-93 : Marquez04
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CPU CPU

Memory Memory
Thread Executor A Single Thread Executor A Pool
Unit Locus Thread Unit Locus Thread
Coarse-Grain thread- Fine-Grain non-preemptive thread-
The family home model The “hotel” model

Coarse-Grain vs. Fine-Grain Multithreading
[Gao: invited talk at Fran Allen’s Retirement Workshop, 07/2002]
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HT vs. MapReduce

ttMapReduce
mATiEl/4

ttMapReduce

E =
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