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Speaker’s Qualifications

« Cameron Purdy is President of Tangosol, and is a
contributor to Java and XML specifications

« Tangosol is the JCache (JSR107) specification lead
and a member of the Work Manager (JSR237)
expert group.

« Tangosol Coherence is the leading clustered
caching and data grid product for Java and J2EE
environments. Coherence enables highly scalable
In-memory data management and caching for
clustered Java applications.



Drivers

« Data growth and use has dramatically outpaced
existing methods for feeding and managing data
between applications and data sources.

* Ensuring availability, reliability, scalability of
mission critical applications has evolved from
difficult to near impossible as applications have
become public-facing, concurrent user load has
Increased dramatically, and failures are public.

* Pressures on Iinfrastructure and operational
costs are driving organizations to look for
alternatives.



Solution

« Data as a Service

e Horizontal Scale

— COTS & Commodity
Hardware

— Generic Switched Network
Infrastructure

« Data Integration is In
the Data Service
— Not in the database!




Tangosol Coherence

* Provides applications instantaneous access to data in memory
across the grid achieving unprecedented application scalability.
— Power to handle highest data volumes
— Reduced latency dependency to back end data source

« Enables on-demand provisioning of data enabling greater
predictability of cost and capacity.
— More efficient utilization of infrastructure

« Enables the enterprise to dramatically improve service levels by
ensuring that application capacity and the data they need are
available and responsive 24/7.

» Greatly reduces grid complexity by brokering data between data
sources and applications dynamically and transparently.
— Reduced development/deployment/operational resources



Tangosol Coherence: What is it?

ne
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Data Grid
nformation Fabric

Distributed Shared Memory

ne Single System Image

ne Distributed Data Service

ne Distributed Cache

ne Coherent Clustered Cache




The Basics of Grids and Data Grids




Define Grid

* There are two distinct meanings

— Using an array of servers to create a
mainframe-class processing service, e.d.
many different and potentially unrelated jobs
can be submitted and monitored, and the
results come back when they are done

— Using multiple servers to run a single
application to improve its throughput and
availability



Define Grid

* The two meanings do not contradict
In reality

— The first meaning is actually an example of
the second meaning (the provisioning and job
management service itself is the application)

— Applications built to the second meaning are
guite often being deployed to grids built with
the first meaning
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Define Data Grid

* A data grid combines data
management with data processing

—In a grid, data management refers to the
ability to access and manipulate read/write
iInformation across any number of servers

— Because the amount of processing power Is
Immense in comparison to the amount of
network bandwidth, data processing should
be localized as much as possible

11



Concepts

* There are one two things you can
move In a distributed environment:
State and Behavior.

— The distribution of state Is often referred to as
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“replication”, “distributed caching”, etc.

— The distribution of behavior has traditionally
been referred to as RPC, RMI, etc.

— Data grids combine these two concepts
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Concepts

* TO process data, you can either move
the data to where the processing is,
or ... move the processing to where
the data is

— Moving the parameters of execution Is
usually much lighter than moving the required
data

— Often eliminates the overhead of distributed
transaction management

— Supports easy parallelization of work

13



Concepts

*You need to be able to move both

— Distribution of state allows lots of servers to
refer to the same data for their processing

— Distribution of behavior allows lots of servers
to process in parallel

— Distribution of behavior also allows
processing to occur on the server within a
grid that has the best locality of data
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Concepts

* Locality of data

— Most applications spend most of their time
waiting for data

— This iIs still true In a distributed environment,
even If all the data Is in-memory In the grid

— If the data Is partitioned into non-overlapping
regions, the behavior can be moved to the
server that “owns” the data to process
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Distributed Cache & Data Grid Topologies

(Or: How to move state.)
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Replicated Topology

Reads

Goal: Extreme Performance.

Solution : Cache Data is Replicated to all
members of the cluster.

Zero Latency Access : Since the data is
replicated to each cluster member, it is
available for use without any waiting.
This provides the highest possible speed
for data access. Each member accesses
the data from its own memory. Writes

Limitations

— Cost Per Update : Updating a replicated cache
requires pushing the new version of the data to
all other cluster members, which will limit
scalability if there are a high frequency of
updates per member.

— Cost Per Entry : The data is replicated to every
cluster member, so Java heap space is used on
each member, which will impact performance for
large caches.
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Replicated Topology: Summary

* Performance: Very good read performance

« Scalability: The scalability of replication is inversely
proportional to the number of members, the
frequency of updates per member, and the size of
the updates

 Uses: Small read-intensive caches that benefit from
a data “push” model
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Partitioned Topology

Reads

Goal : Extreme Scalability.

Solution : Transparently partition the
Cache Data to distribute the load across
all cluster members.

Linear Scalability : By partitioning the
data evenly, the per-port throughput
(the amount of work being performed by
each server) remains constant.

Benefits

— Partitioned : The size of the cache and
the processing power available grow \Wrtes
linearly with the size of the cluster.

— Load-Balanced : The responsibility for
managing the data is automatically load-
balanced across the cluster.

— Ownership : Exactly one node in the
cluster is responsible for each piece of
data in the cache.

— Point-To-Point : The communication for
the distributed cache is all point-to-point,
enabling linear scalability.
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« Failover : All cache services @ oo
must provide lossless failover Qoo
and failback

— Configurable level of S
redundancy ()
— Data is explicitly backed up
on different physical servers
(mesh architecture) L

— There is never a moment
when the cluster is not ready
for any server to die: No data
vulnerabilities, no SPOFs
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Partitioned Cache Servers

* Location Transparency:
The JCache API and its behavior
are the same with a local,
replicated or partitioned cache.

* Local Storage Enabled:
Cluster nodes with local storage
enabled will provide the cache and
backup storage for the partitioned
cache. All cluster nodes will have
the same exact view of the data,
because of Location
Transparency.
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Partitioned Topology: Summary

e Performance: Fixed cost.

« Scalability: Linear scalability of both cache
capacity and throughput as the number of
members increases. Designed for scaling on
modern switched networks.

» Uses: Any size caches, scaling with the size of
the cluster or data grid. Both read- and write-
Intensive use cases. Ability to offload heap
usage to other JVMs. Load-balancing. Resilient
to server fallure.
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Near Cache Topology

Reads

 Goal: Extreme Performance.
Extreme Scalability.

e Solution: Local “L1” In-
Memory cache in front of a
Clustered “L2” Partitioned
Cache.

« Result: Zero Latency Access
to recently-used and
frequently-used data. Scalable
cache capacity and cache
throughput, with a fixed cost
for worst-case.

23



