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XML Is Everywhere
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XML is Everywhere

[ There iIs a vast range of information and services available via XML ]
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XML is*Everywhere

i Benefits of XML are not available where efficiency is critical
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What's the Problem?
XML vs. Existing Tactical Messages

in bytes

7,663,647 :‘LOXAMQJG
andwit

nnnnnn
:::::::

Air Tasking Order (ATO)
10 times larger!

B XML B USMTFformat |

in bytes

1,122

2»(4\/1911 &
-andw!

th!

JVMF Target Nomination

22 times larger!

|l XML B JVMFformat |

th!

in bytes

JSTARS Ground Targets
17 times larger!

B XML B GMTI format |

Sy More
apdwid ih!

9

in bytes

TDL Air Track
122 times larger!

|- XML B TDL format |

Net-Centric web standards require 10-100x more bandwidth




Overview

XML benefits and challenges
Efficient XML

JEFX '06 Results

JRAE '06 Results

Summary and questions



A'm

[ T e p——r—

What is Efficient XML (EFX)?

« A COTS XML optimization product that improves:
« Network bandwidth, throughput and scalability
- Server scalability, throughput and CPU utilization
- Device battery life, storage, heat and responsiveness
- Data center power consumption, heat, bandwidth

« Requires no proprietary interfaces or protocols
« A major improvement over previous approaches

Bandwidth Utilization Server Throughpu Battery Life
= yo! - <
k= 20% c 2
S : E ~ 33680 <
S o a
c b .
I @
m o o
T o 2
= S O
=) Q S 8529 7720
— (V)] @©
@) n 4
S S S

|_
NCES SOAP Message (213 KB) NCES SOAP Message (213 KB) Nokia 6800 Mobile Phone
B Fast Infoset B GZIPPED XML B Efficient XML \ \- Fast Infoset B GZIPPED XML m Efficient XML \ \ B XML B GZIPPED XML B Efficient XML \
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What is Efficient XML (EFX)?

« Works very well where previous approaches fail

(e.g., high volume streams of small messages)
- Tactical messages (VMF, TDL, IBS, GMTI, etc.)

« Geo-location data

« Sensor data

- Asynchronous event processing
- Extends Net-Centric Operations to far edge of network

% Binary Size

Geo-location data
2362%

96%

24 byte VMF message

% Binary Size

B Fast Infoset B GZIPPED XML B Efficient XML ‘

Aircraft radar tracks

JSTARS GMTI data

6244%

4400%

100%

% Binary Size

613%

26%

9 byte TDL message
‘ | Fast Infoset @ GZIPPED XML @ Efficient XML ‘

96 byte STANAG 4607 message
‘l Fast Infoset B GZIPPED XML B Efficient XML ‘
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Efficient XML in JEFX '06

E-2C XHAWK F-15E1 & FA-18F1

XML Ji o275 7 7 p TR

Special Tactics
with BAO Kit

Special Tactics
with BAO Kit

Efficient
XML

BACN ~ Future
Combat
Systems Combat TACSAT
SkySAT
] ) Efficient ici Efficient Efficient
. . e i | XML T - g XML
& p——a et et ‘\@Yﬁ . Q\M e CNET @)
Efficient § TBMCS AFTRS ADSI CoT  JArmy PASS WEEMC BAO Kit N E—_
XML Routers JTIDS
LOS
CAOC Brigade / ASOC (Bullpen) JSOTF UHF SATCER




JEFX '06 Performance Example
Cursor-on-Target (CoT) Tracks

@ ——GIIP (max)
= 150 ——Efficiert ¥ML
100
SEIY MOV IV R | W N TR T S PP IR NPT W VY SR T U N S SR T -
S0

1 79 457 235 313 391 469 547 B25 TO3 781 859 937 10151093 1171 1249 1327 1405 1483 1561
CoT Event =

[ 100,000+ CoT Efficient XML messages processed per day during JEFX ]
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JEFX '06 Performance Example
Airspace Control Orders (ACOS)

Size in bytes

1,200,000 -

1,000,000 -

800,000 -

600,000 -

400,000 -

200,000

JEFX'06 Efficient XML ACO sizes

A

[ 85 times smaller ]

—a— XML
—m— Efficient XML

v

= T & T . T & T = T = T = T o < 1

17 apr chO 18 apr chO 20 apr chO 19 apr chO 25 apr chO 22 apr chO 24 apr chO 26 apr chO
ACO Identifier (sorted by size)

13,338 byt

On Average, Efficient XML ACOs were over 80 times smaller




A'G;xl)mn
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JEFX '06 Performance Example
JEFX '06 MainEx ATO Sizes (XML and Efficient XML)
9,000,000 -
8,000,000
<«+—— 7,663,647 bytes
7,000,000 - A
6,000,000 -
(%]
£ 5,000,000 -
o —a— XML
= . —=— Efficient XML
S 4,000,000 { 107 times smaller } il
(7]
3,000,000
2,000,000
1,000,000
v
ol m = » u g 5 5 5 2 a 2 u g g w— 71261bytes
24 apr 25apr 26 apr 2l apr 22apr 21 apr 24 apr 20apr 25apr 22apr 26 apr 21 apr 21 apr 20 apr
chO cho chO cho chO chi chO chO cho chO cho chl ch2 chO
(2000) (2000) (2000) (2000) (2000) (2000) (2004) (2000) (2004) (2004) (2004) (2004) (2004) (2004)
ATO Identifier (sorted by size)

| On Average, Efficient XML ATOs were over 100 times smaller I




ACO to E-2C over TTNT airborne network

0:01

~ Ermicient XML

2:23

-~ XML

Notes:
Without Efficient XML, transmission is impossible with current radios
ATOs are 5-7 times larger than the ACO shown here
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JEFX '06 Performance Example
JEFX '06 CAS ATO Mission sizes (XML and Efficient XML)
1,400,000 -
1,200,000
<— 1,165,927 bytes
1,000,000 =
(%]
© 800,000 |
2
= ( —aA— XML CAS Missions
% 600,000 | — | 208 times smaller and faster } —=— Efficient XML CAS Missions
400,000
200,000 |
v
<«+— 5,584 bytes
0 +—= . 'l . 'l 'l . 'l . . 'l 'l . 'l . 'l . 'l . | B
0°® 0°® 0°® 0°® 0°® 0°® QQ& 00& o°® 00& QQQ 00& 00& Note: CAS missions query
B ¢ ¢ & ¢ ¢ ¢ U ¢ O :
S O @ SO ST BT @ took only 15 minutes to
N N N & & <5 o N < N N < N :
£ & K& & & K& L& K& K& K & & & develop using a free,
“ v N 0 o v © 0 N N
v v v v v v v v v v 12 v v open-source XML tool
ATO Identifier (sorted by size)

On average, CAS missions extracted from ATO were over 180 times smaller

]J
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JEFX '06 Performance Example
Combined effect of Efficient XML with queries

JEFX '06 CAS ATO Mission logarithmic sizes (XML and Efficient XML)

<«+—— 7,663,647 bytes -
7 times
} | smaller
<—— 1 165,927 bytes B T

%—W‘—'T—* <«— 71,261 bytes

M‘/‘ <— 5,584 bytes

L

[ 1372 times smaller and faster

AN

]

—a— XML ATO

10,000,000 -
1,000,000
100,000
©
=
<
E 10,000
(@)
o
(2]
o)
S, 1,000
o]
=
(0]
N
¥ 100
10
1

—a— XML CAS Missions
—m— Eficient XML ATO
—m— Efficient XML CAS Missions

1

2 3 4 5 6 7 8 9 10 11 12
ATO Identifier (sorted by size)

13

ﬂ Combining Efficient XML with query results produced extremely good results %




Efficient XML
ATO size reduction
ATO CAS fragments
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JEFX '06 Assessment Results
\~/

S5 Assessment Results

U.S.AIR FORCE

CSAF Operational Assessment
Initiatives T_ech!’lical Readiness .
Fielding Recommendation

Field [
BACN** o AOC 10.1.1 1 1 1| | Cross Cutting Tech
CSs 000 TBONE Q@O@® | Binary xML*
NTISR-IS 000 WEEMC QO® T
S wpce Q0@ |RaDER

csaT 000 DLARS e |

soFTNet @@ @
NCWI L 1O | * BACN — Long-term platform to be determined
BaS&E 000 ** Merge BACN & Adaptive Joint C4ISR Node (AJCN)
More Work *** Binary XML - Immediate, interim DoD fielding while
FAOC OO waiting on commercial standard )

*kk*k ***+* Require more testing / sensor availability to evaluate

Operational Assessment Technical Readiness Fielding Recommendation
‘ Fills warfighter need ‘ Mature capability / Ready for testing ‘ Ready for transition
Q Limited utility O Require system/subsystem development O Incomplete programmatics
‘ No benefit to warfighter ‘ More research required ‘ No sustainment path

[ Taken from JEFX 06 CSAF Fielding Recommendations Briefing ]
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Efficient XML in JRAE '06
Scenario : Joint Target Management (JTM)

f Compressed XML
Notional JCAS MISSION

SOA
BFT/JTLM / DC

i Heads Up
i Display

9 Line

d{ = - .
Blue Force Tracks & 5-" 5" Target Information mmf.ﬂm -y
Filtered Target - 7 Upload to AC from — .
Information % PDA P T
Down Load from SOA
o Munitions on
BPEL Filtering for Target

JTLM Targeting Info
Highly Efficient XML

Sights Target and publish b - =
to JTLM; subscribe to ‘ ik
JTLM; update target list

NCCP Il C2 services: Orchestration, Op Context, Adaptors, Association

[ JRAE ’06 focused on a NCES SOA pub-sub architecture for nominating, coordinating and prosecuting targets
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Efficient XML in JRAE '06
Tactical Web Services

C2IEDM

JTM-
JTM-VMF
MIP/C2IEDM
Adaptor JTM Adaptor
JTLM

XML/EFX

Service

Simulated
Low Bandwidth

SINGARS Radio

@@ JTM-
MIP/C21EDM
Adaptor

JETS-JTM
JTLM

XML / EFX Adapter g

WSDL ] [ XN

JTLM

XML / EFX

WSDL XML / EFX JTLM
Schema SV¥18DL XML /EEX JETTS
chnema WSDL
DDACT
With VMF Schema

TBMC_S-JTM AFATDS-JTM C2PC-JTM

Client
Client Eﬁ,c, GCCS-M (== Client (— L
S PDA &%
TBMCS AFATDS Web Browse C2PC '.

(Micro-Lite Tablet PC
Running AFATDS
JTM Client)

[ JRAE ’06 successfully used Efficient XML to extend the reach of web services to tactical users ]
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JRAE '06 Performance Examples
JTM Tactical Web Services

2,009,574

aller!

16,276

38,243

Publish 911 targets
123 times smaller

B XML B Efficient XML

ABAX
maller!

79

Existance results for 911 targets
484 times smaller

B XML B Efficient XML

213,123

O7X
mallert

2,193

Publish 100 targets
97 times smaller

|- XML B Efficient XML |

10,485

Ax
mattert]

225

Publish 5 targets
41 times smaller

|- XML B Efficient XML |

[ In aggregate, Efficient XML messages were 100+ times smaller ]




JRAE '06 Performance Examples

[ADIL, JVMF and GMT]I
Over 2 times this height Over 3 times this height 24 times this height p
11,408,021 bytes 1,122 bytes 8752 bits ,

Efﬁcientxi L Performance

4

e
.

NATO 4607 GMTI JVMF K4.01 ObsRep
152 times smaller

TADIL 33.2 AirTrack

110 times smaller 23 times smaller
B XML O Existing Binary B Efficient XML B XML B Existing Binary B Efficient XML B XML O Existing Binary B Efficient XML

Efficient XML provides the benefits of XML and the efficiency of hand-optimized binary formats

Taken from SPAWAR JRAE ’06 Results Presentation




Efficient XML
JTM, VMF and TDL compactness
Performance and browser integration



..-r >

[ T e p——r—

JRAE '06 Recommendation
A single standard for data transfer

Efficient XML compared to existing binary formats and XML

7,663,647

71,261

MTFATO
108 times smaller

To fight
using the web
as a weapon
system
We must a have a

single standard
For all data transfer
' Needs:
MTF, TADIL,
JVMF,CoT, etc.
138 ﬂ
provides that
FBCB2 PASS Message
13times smaller standard

2 260-430-

24,738

JTM Publish
91times smaller

B XML B Efficient XML

CoT Imagery
2times smaller

B XML B Efficient XML

EFX ACROSS THE BOARD

WITH A SINGLE STANDARD
DATA EXCHANGE BETWEEN SYSTEMS BECOMES A NON ISSUE

Taken from SPAWAR JRAE ’06 Results Presentation
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JRAE '06 Recommendations
$-d Quick Look Recommendations

transition pat anc promote
it as model for other services to use in migration from “as is” to “to be’

Efficient XML (EFX) - Military Services / Acquisition Agencies move to require
EFX be incorporated as a standard for all future near real time applications; and
current applications as feasible
— OSD / DISA / Services / Acquisition Agencies require that EFX be incorporated into a
variety of applications and utilized by the warfighter during the final stage of W3C
Standards Approval Process (approximately 2 years) to ensure military needs are
included
— DISAb/_I_DoD become actively involved in the W3C Standards Approval Process for this
capability
— Applicability to real time applications be assessed

CZIEDM Data bictonary be a required starting point for developing common data
elements across the Services and Coalition in support of SOA operations

NSA investigate integration with EFX and digital signature approaches that
support bandwidth disadvantaged users (under 14Kb)

For current |A capability in low bandwidth operations, a secure circuit and/or SSL
architecture be offered as an SOA option

6) An individual message (data package) prioritization capability must be developed
that operates across the GIG if time sensitive tactical missions are to be
executable on an IP based network

M

The warfighter must consistently get the right information at the right
time if he is expected to embrace net-centric warfare operations

Taken from SPAWAR JRAE ’06 Results Presentation
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Efficient XML Summary

A new breed of technology:

Formal
Language
Theory

Information

Theory
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Efficient XML Summary

A new breed of technology:

- Achieves unprecedented
compression and speed

- Up to 100-400 times smaller
Information " and faster
Language

Theory - More bandwidth, battery
life, storage, memory

- Less CPU, power, heat

Theory

- One web data format for all
data and all devices

- Efficient _en_ough to replace Y - =Ye IRV aY.
hand-optimized formats

- Can plug transparently into app | ° Replace proprietary binaries

servers and XML interfaces with open web technologies

- Can interoperate with systems | = Eliminate format gateways
still using plain-old-XML

 Lower bandwidth costs
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Questions?

Resources:
Efficient XML: http://www.agiledelta.com/product efx.html
Download: http://www.agiledelta.com/efx download.html
W3C Standard: http://www.w3.orq/TR/exil/

"POWER TO THE EDGE"


http://www.agiledelta.com/product_efx.html
http://www.agiledelta.com/efx_download.html
http://www.w3.org/TR/exi/

Backup Slides

"POWER TO THE EDGE"
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Independent Assessment and Adoption
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Independent Assessment and Adoption
_ ushay

“Fhe realhwinnersiimJEEX 06
thatilled eurcapability;geals
are BACGN and Blnar XMIL”

“Efficient XML is a
transiormational capalaniy~

= ..oshouldibelncorperated as a
Standard m allffuture data
sharing systems ...”

(14 % N.AT'U
the best performer fornearly/ %

4 LOCNHNEED MARTIN -ﬂﬁENEY
allftestrdecuments myaili ;
application classes: -

INNEAYEN Australian Government ~ NORTHIROP GRUMMAN ',
Department of Defence

Recommendation
Immediate helding

Selected as vasis iorglekaliwels
Standard e sinaRy/ <VIIE

Morwegian Defence
Research Establishment

MITRE  FUJITSU
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FA

"POWER TO THE EDGE"
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FAQ

How does EFX size compare to previous approaches?

« EFX consistently performs better than previous approaches

« Wa3C tests found Efficient XML consistently performed better than
every candidate on every test group and every application class
- Candidates: Fastinfoset, ASN.1 PER, ASN.1 BER, FXDI, Xebu, esXML,
gzipped XML, gzipped Fastinfoset, gzipped ASN.1 PER/BER, etc.
- Test groups: web-services, finance, geo-location, scientific, military,
electronic documents (OpenOffice, SVG), broadcast, data storage
- Applications: With and without schemas. With and without compression.

Web-services / military Finance GeolLocation
106%
12% 12% 20%
) ) ()
N N N
N N )
| — ]
s > =
> x >
\’ X
O\O =) =)
0.8%
6 KB FpML message 100 byte Location message
2 MB SOAP message P g S g
‘l Fast Infoset @ GZIPPED XML m Efficient XML ‘ ‘l Fast Infoset B GZIPPED XML B Efficient XML ‘ ‘l Fast Infoset B GZIPPED XML B Efficient XML ‘
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FAQ

How does EFX size compare to previous approaches?

« EFX works well where data compression fails
(e.g., high volume streams of small messages)
- Financial exchange data
- Geo-location data
- Sensor data

- Asynchronous event processing
Can replace best proprietary binary formats with open web standards

Geo-location data Aircraft radar tracks JSTARS GMTI data

2362% PN
6244%

613%

4400%

% Binary Size
% Binary Size

26%

100%

% Binary Size

96%

96 byte STANAG 4607 message
‘l Fast Infoset B GZIPPED XML B Efficient XML ‘

9 byte TDL message
‘ | Fast Infoset @ GZIPPED XML m Efficient XML ‘

24 byte VMF message
B Fast Infoset B GZIPPED XML B Efficient XML ‘
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FAQ

How much processing overhead does EFX introduce?

P

A

Data

XML API

-

[ T

Compressed XML
XML

)

XML

XML API

A

Data

N

)

Traditional compression adds processing overhead for compression/decompression

P

£

Data

XML API

\

|OOOOOOOOOOOOOOOOOOOOOC>

Efficient XML event stream

~

XML API

A

Data

_/

EFX event streams are read/written directly via standard XML APIs
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FAQ

How much processing overhead does EFX introduce?

« |t depends on your implementation

- EFX 1.0 was slower than gzipped XML
- EFX 2.0 was faster than gzipped XML and XML (up to 9x)
- EFX 3.0 is up to 90x faster than XML!

« Wa3C tests found EFX 3.0 was one of the fastest processors,

even compared to those optimized for speed over compactness

Messages per second

Web-services / military Finance GeolLocation
© ©
c c 274,595
24 S S
(D) (]
ABX 2 v 30X
\ o 2 \
faster: o o faster:
o O
S S
0.5 0.5 7 a 9244 6,911
Q O
= = ,
2 MB SOAP message 6 KB FpML message 100 byte Location message
‘I XML B GZIPPED XML B Efficient XML ‘ ‘I XML B GZIPPED XML B Efficient XML ‘ ‘I XML B GZIPPED XML B Efficient XML ‘
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FAQ
Do | have to change my code to use EFX?

* No.
- EFX web service plug-ins add EFX natively to web service platforms
- EFX proxies (HTTP, TCP and UDP) add EFX to existing applications

Efficient XML
integration kits

Web Service - fsl,;g}?mw Web Service Client
A‘/ \m
a a
< efficient efficient <
Web z o :
service S XML or EFX = | Client
= ws i = WS £ | code
code ~, | Integration Integration | =
= Kit Kit p=
3 X

[ Integration using Efficient XML Integration Kits requires no code modifications
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FAQ

Do | have to change my code to use EFX?

Client
XML Client
R— code
Server
efficient efficient
< —- —
code Proxy ~ = Proxy Cllent

XML Client
code

[ Integration using Efficient XML Proxies requires no code modifications
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FAQ
Won't EFX break compatibility with plain-old-XML?

« No.

« EFX tools detect and use EFX when available
and automatically fall-back to XML otherwise

- Clients that don’t support EFX never see it

| support XML and EFX

I’'m sending you EFX

| support XML

Client

I’'m sending you XML
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FAQ
Can | read EFX with standard XML tools?

« Yes. With appropriate plug-ins and converters.

XML in Internet Explorer Efficient XML in Internet Explorer

< C:\javalagile deltalefx\efxopenitest.xm “ C:\Documents and Settings\jcsM ocal Settings\Templefxopen .xml - Microsoft Internet Explo... =
Ac \j ledeltalefx\efxopenitest.xml 3 C:\D t: d Settingsjcs\ ocal Settings\Templefxopen56978.xml - Mi ft Int t Expls
File Edit Vew Favorites Tools Help ;‘;’ File Edit Vew Favorites Tools Help
. 0 » - - »
ﬂ E g 7 Search S ¢ Favorites £ i W - F ;;'i ’ ﬂ E g 7 Search S ¢ Favorites £ i W - F ;;'i
I - i F—— ) " ; . ) »
hiress 2] CoavalagiedeltalebdeFropenttest sl I ﬂ & Gon ngc G- = @ settings~ ﬂ - Address @ CiiDocuments and SettingsijosiLocal Settingsi Tem Q Go Links [ Mare e_e'] CruiseConkrol
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This kind of transparency and tool support makes testing, debugging and
using Efficient XML far easier than other binary formats



A'G;xl)mn

[ T e p——r—

FAQ

Does EFX work with XML Security?

« Yes. Unlike most binary XML technologies, EFX was designed to
work with existing XML Security standards and libraries, including
XML Digital Signatures and XML Encryption.

« AgileDelta also provides Efficient XML Digital Signature and
Efficient XML Encryption products that leverage EFX to eliminate
significant XML Security processing bottlenecks and increase the
bandwidth efficiency of XML Security protocols.
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Efficient XML SDK: http://Iwww.aqiledelta.com/efx download.html

Includes all the following:

- Developer API docs and tools

- Runtime for Java EE/SE

- Runtime for Java ME

« Runtime for Microsoft .NET

« Runtime for Microsoft .NET Compact Framework
- Integration Kit for Apache Axisl
- Integration Kit for Apache Axis2
« Integration Kit for Microsoft WCF
- Integration Kit for BEA WebLogic
« HTTP Server and Client Proxies

- EFX command-line

- EFXPerf micro-benchmark


http://www.agiledelta.com/efx_download.html

Efficient XML Integrations
Examples of where its been used
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Efficiency

"POWER TO THE EDGE"
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What do we Mean by Efficiency?

Dictionary definition:

- Acting or producing effectively with a minimum of waste, expense, or
unnecessary effort.

- Exhibiting a high ratio of output [results] to input [resources]
Mathematical definition:

Results

Efficiency =
Resources

. Results include web pages, web service calls, messages, etc.

. Resources include bandwidth, processor cycles, memory (code,
data and heap limits), battery life, disk space, etc.
«  So, for example, system A is more efficient than system B if
« A produces the same result as B using fewer resources
« A produces more results than B using the same resources
- A produces more results than B using fewer resources
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Why Worry About Efficiency?

 Resources cost money

- Bandwidth, processor power, memory (code, data and heap),
battery life, disk space, etc.

- Less resources == better cost / performance ratio
== lower prices and/or more profit
« Many systems don’t have resources to spare

- Cost sensitive, mass market devices: mobile handsets, set-top
boxes, consumer electronics, game consoles, automobiles, etc.

- Physical constraints: battery life, size, weight, heat, etc.
- Less resources == cheaper, smaller, lighter, cooler, etc.

 Faster & more scalable without more hardware
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The Value of Efficiency
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[ Value of efficiency increases as available bandwidth and processing power decrease ]
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Design

"POWER TO THE EDGE"



Efficient XML Design Principles

Generality
» One format for all applications

Performance

- Replace hand-optimized binary formats with XML
Simplicity

- Small footprint for mobile and embedded applications

Efficiency
- Bandwidth, battery, CPU, memory, storage

Robust
- Always works, regardless of data & schema issues



Efficient XML Roots

Formal
Language
Theory

Information
Theory

Efficient XML a new breed of technology that unifies concepts
from formal language theory and information theory
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Efficient XML Approach

« Generalized Algorithm

« Use a grammar to determine the language constructs (not
characters) most likely to occur at any given point in the stream

- Assign variable-length codes to represent most likely language
constructs in fewer bits

- Concept works for any regular language that can be described
by a grammar (e.g., XML, HTTP, CORBA IDL, Java, ...)

« Efficient XML is specialized for XML
« Built-in knowledge of XML grammar
- Built-in knowledge of XML data types
- Can augment grammar and type knowledge using schemas
- Refines grammar knowledge based on experience

+ Does not require accurate, complete or current schemas
(schemas describe things that are likely to occur)
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