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TCP/IP E
SBIR -

Military Aircraft in Civilia

• 2.3 seconds enroute

• 1.5 seconds departure and de

• 1 0 seconds runway1.0 seconds runway

• 3 times todays volume :: laten

• cross-domain

• multilevel security

• QoS: Ultraquality• QoS: Ultraquality
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Example
- AFRL
an Airspace Worldwide

scent

cy the problem / separation



NextGen
• TCP/IP C ll b ti N t• TCP/IP Collaborative Networ

• JDPO: DoT, FAA, NASA, DH
and relatively complex behav
approachapproach
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krks

HS, DoD, DoC: Diverse purposes 
viors compared to the SESAR 



NextGen Functio
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NextGen Non-Fun
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Point-to-Point versus 
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Integrator



• Anonymous
Enterprise Service Bu
• Anonymous

• Producer initiates conversation

• Event-based

• Adds location

Java Messaging Serv
• AsynchronousAsynchronous
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n

ice (JMS)



JMS Broker Virtualizat
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Broker Free Manifesto
Data Distribution Serv
Broker Free Manifesto
Systems are limited by middle

S t i b k t dSystems using brokers at orde

• With brokers: network hop
t t t it hsystem context switches.

• Without brokers: DATA-C

- Only limits are the netw
network operations per 
application endpoints happlication endpoints h
latency and improved s

No data metadata dat- No data metadata - dat
speed rather than query
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o
vice (DDS)
o
eware throughput

f it d di d ters of magnitude disadvantage

ps, software layers, operating 

ENTRIC

work: hundreds of millions of 
second are possible, provided 
ave linear scalability Minimizedave linear scalability.  Minimized 

security.

a caching access at memorya caching - access at memory 
y speed.



JMS: Data Model =
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= Application Level



DDS: Data Model = M
I M MIn-Memory = Me
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Middleware Level
i L l St tessaging Level State 



Tuple Spaces: Data Mo
I MIn-Memo
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odel = System Level
A li ti St tory = Application State

• DDS V f i• DDS: Very fast messaging

• DDS: Looses anonymity and 
h i itasynchronicity

• DDS: Problems with the 
“iliti ”

• TS: Different level anti-
brokering

“ilities”

brokering

• TS: Info belongs to system, 
has a lifecyclehas a lifecycle



Linear Scalability and 
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Higher Throughput



Prime Cache Scaling 
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(GigaSpaces)



Cross Domain : Multile
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evel Security



Tuple Spaces Sc
1. Parallel query support – Client running special threaq y pp g p

in parallel manner. Final result aggregated at the clie
response time no matter the Data Grid size.

2. Parallel method execution support – Client running
logic object to the different Data Grid instances to belogic object to the different Data Grid instances to be
the data is stored. Provides constant and determin
amount of Data Grid instances or data to proces

3. Data eviction support – Data Grid evicts data based
b d t b i l i Thi llor based on user custom business logic. This allows

one or more databases or external source resources
backend resources.

4. Optimized Database Access – When multiple concup p
object , and a cache miss happens, the lazy load op
only once.

5. Local cache support – Client running a 2nd level cac
unneeded calls to the Data-Grid in case of repeaunneeded calls to the Data-Grid in case of repea

6. Large data objects support – Spaces provides sma
server socket buffer would not be overloaded. Provi
flow.

7. Large data set handling – Smart data set iterator ov
clients to access vast data sets without impact on ap
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calability Focused
ad pool used to query each Data Grid instance p q y
ent side. Provides constant deterministic 

g a special thread pool that transfers business 
e executed at the same memory address wheree executed at the same memory address where 
nistic processing time no matter the 
s.

d on amount of free memory, amount of objects 
th D t G id t t f t d h fs the Data-Grid to act as a front end cache for 

s. This allows the system to scale its 

urrent clients trying to access the same data y g
eration (database read operation) performed 

che that is loaded on demand. Avoid extra 
ted read calls for the same data objectted read calls for the same data object.

art packet buffering handling, insures client and 
ides stable, robust and deterministic data 

ver distributed Data Grid instances. Allows 
pplication or Data Grid stability



Tuple Space High A

1. Automatic self healing – Automatic data grid instan
recover itself – this means that data objects will arecover itself – this means that data objects will a
within the Data Grid.

2. Data recovery – Data Grid instance running as a re
multi parallel replication channel. Insures fast reco

3. Standard Data admin interfaces – Data Grid admin
API. Allows users to plug-in Data Grid managem
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Availability Focused

nce provisioning in case of a failure. Allows the system to 
always have a primary and at least one backup locatedalways have a primary and at least one backup located 

plica or a backup recovers its data from the primary via 
overy.

nistration and management can be done via JMX standard 
ment into any Enterprise management tools.



Tuple Spaces Perf
1. Fast data query support - Data is indexed in-memo

without the need to scan the data.

2. Native SQL support – SQL Query is parsed nativelyat e SQ suppo t SQ Que y s pa sed a e y
3rd party to query the data in-memory or rely on the 

3. Generic universal object storage - Object Data is t
memory allows the Data Grid to materialize the dat
manner i e Java Client Write Java Object into themanner – i.e. Java Client Write Java Object into the
Allows fast data interoperability without the need to

4. Data compaction support - Non primitive fields can

5. Data serialization control - at the client and server 

6. Data replication and replication control - Data rep
Grid instances. Optimized network utilization.

7. Native Java support - The Data-Grid engine is 100
collocated with the data sharing the same memory 
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formance Focused
ory using Hash and AVL index. Allows very fast search 

y and translated to Data Grid operations. No need to use y a d a s a ed o a a G d ope a o s o eed o use
database to fetch matching data.

transported to a special data structure that is maintained in 
a into every client runtime object structure in a native 
e Data grid Net or C++ client can read it and vise versae Data grid , .Net or C++ client can read it and vise versa. 
 use 3rd party protocol or database.

n be compressed. Optimized network utilization.

side. Optimized network utilization.

plication filtering based on object content or target Data 

% Java based. This allows Java code to run natively 
address.



Kolona 
On-Time SystemOn Time System
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Example: QoS

End-to-End
DeterministicDeterministic
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Multi-Dimensional System

Dynamic
Deterministic



The 
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End



DDS and TS
Interoperabili

DDS: In-memory data storage for message sta

TS: in-memory data storage for application sta

DDS: Cannot replace database.

TS: Can replace database.

DDS: Cannot act as data grid.

TS: Can act as data grid.

DDS: Problems are scalability and high-availab

TS: Strengths are scalability and high-availabil

TS: The data-grid and services deployed into it
different machines.different machines.

TS:  Data-grid can colocate with relevant busin
faster than any messaging, including RTI.
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ty – Scalability
ate.

ate.

bility.

ity.

t can stretch and move themselves across 

ness logic and assure affinity (cohesion).  Far 
.


