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Distributed sensors measure spatial Datterns 
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NEPTUNE - sensors on the Juan de Fuca 
plate 
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Strain rates from GPS 

Maximum GPS Geodetic Strain Rate x 

CEC VelmapV SOPA 

Strain rates determined from 
GPS measurements in 
California. 
Courtesy Steve Ward 
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Space-based sensor 

Origins Program 
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Space-based sensor application 
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Communication Challenges Introduced by 
Mobile Instruments 

Location Tracking 
Routing of data between receivers 
Data volume - processed vs raw 

and senders 

. .  Efficient dissemination of information - 
Communication strategy 
Fault tolerance 
Data security 

JjMkhl2 
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Realtime Data Management and Instrument 
Control 

Instrument Interfaces 
Data Processing 
Data Transport 
Data Management 
Autonomy - feature extraction, optical navigation, 
network control (WDM, BS) 
Fault tolerance 
System Architecture 

JjWkhl4 



~ The Evolution of COTS 

business opportunities 

, 

for middleware & apps adaptive systems 

Prior R&D efforts have address some, but by 
no means a//, of these issues 

Historically, mission-critical apps were 
built directly atop hardware & OS 
*Tedious, error-prone, & costly over lifecycles 

Standards-based COTS m idd leware helps: 
*Manage end-to-end resources 
*Leverage HW/SW technology advances 
Evolve to new environments & reauirements 

I 

The domain-specific services layer is 
where system integrators can provide the 
most value & derive the most benefits 

Key R&D challenges include: 
Layered QoS specification Multi-level global 
& enforcement resource mgmt. & 
Separating policies & optimization 
mechanisms across layers High confidence 



Overview of the ACE Framework 
I 

SEL F-CONTAINED www.cs.wustl.edu/-schmidt/ACE. html 
DISTRIBUTED 

SERVICE 

ONENTS 

J A W S  ADAPTIVE 
W E B  S E R V E R  

MID DL EWARE 

A PPL ICA TIONS 
Features 
0 

THE A C E  ORB 
(TAO) 0200,000+ lines 

of c++ 
030+ person- 

- _ _  

I* :p I ... 1 ' I  0s ADAPTATION LAYER ,..... 

years of effort 
Ported to Win32, 
UNIX, & RTOSs 

e.g., VxWorks, 
pSoS, LynxOS, 
Chorus, QNX 

GENERAL POSIX AND WIN32 SERVICES 



Key Capabilities Provided by ACE 
Service Access & Control 

Amlieation -in aras - 
Layer 

out args + return value 

os 
Layer 

Network 

Concurrency Thread Synchronization Thread ,, 
L 

Thread, 
executes 
critical 
section 

Thread2 blocks 
until Thread 
leaves the 
critical 
section 



~ Example of Appbing Patterns & Frameworks: 

~ Real-time CORBA & The ACE ORB (TAO) 
' www.cs.wusti.euui-schmiuuTH0 .ntr ' 

' 

in ares 

CLIENT 
~ 

e--L 
operation0 - - - - _ _  

out args + return 
-4 

1 Scheduling Service 

Standard 
I I Svn c h ro n izers a 

P rotoco I i Properties Explicit Binding 

Features 
Open-source 

400+  classes & 
500,000+ lines of C++ 

.30+ person-years of - 

effort 
.Ported to UNIX, 
Win32, MVS, & many 
RT & embedded OSs 

e.g., VxWorks, LynxOS, 



~ Tutorial Example 3: 

1 ~ Applying Patterns to Real-time CORBA 

C O M P O N E N T  

- - -  

SE RIAL IZ E R 

F O L L O W E R S  

FO RW A RDE R- 
ASYNCHRONOUS 

COMPLETION TOKEN 

H A L  F-SY N C / I H A L F-A SY NC 
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