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Motivation: the Distributed Software Crisis

Using the ACE Framework and Patterns to cne @ Symptoms
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Quality and Productivity

System call-level programming is wrong abstraction for
application developers
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The ACE Stream Class Category

e ACE Stream Features

— Layered service
composition

— Synchronous and
asynchronous messaging

— Dynamic configuration

STREAM
Tail

WNVIILSdN

NETWORK INTERFACH
OR PSEUDO-DEVICES(™

MODULE

OBJECT T

OBJECT OBJECT
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Alternative Concurrency Models

ACTIVE ACTIVE ACTIVE Message-based
Evaluation

— Low overhead
— Harder to program

Task-based Features

— Higher overhead
— Easier to program

MESSAGE MODULE READ TASK READ TASK PROCESS OR
OBJECT OBJECT OBJECT OBJECT THREAD
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Use-cases for ACE

Domains

Medical imaging

Network
Network management
Serxices Stream Wireless. .
Framework communications
Real-time avionics

Multimedia services

Service
Initialization
O

Interprocess
Communication Service

Configurator
Reactor
Concurrency
global

O
Washington University, St. Louis

Douglas C. Schmidt Distributed Object Computing Group

Applying ACE to Medical Imaging

e Domain Challenges

— Large volume of “Blob”
data
DIAGNOSTIC x e.g., 10 to 40 Mbps
STATIONS " H n
— "“Lossy compression
isn't viable
— Prioritization of requests

QLUTER o ~schmidt/COOTS-96.ps.gz
e ~schmidt/av.ps.gz

MODALITIES
(cT, MR, cR)
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Applying ACE to Network Management

. SupER Domain Challenges
Module
Low latency

Presentation M u Iti—platform

Module
Event Filter Session 10 fr—"=y Fa m.l |y of related
Module D services
eactor i
Eve]x\l/}/}jnelllysis NSChmldt/DSEJ—
odule
Switch IO 94.ps.gz

Presentation
Module

Switch Router
Module
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Applying ACE to Global PCS

Domain Challenges

Long latency satellite links
High reliability
. : Prioritization
sTATuciNFo 1 .
T ~schmidt/ TAPOS-95.ps.gz

/

WIDE AREA I 7
NETWORK ’ P
/ 7/
COMMANDS // / e BULK DATA
YA, TRANSFER
/

3

GROUND
STATION
PEERS
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Applying ACE to Real-time Avionics

Consumers Domain Challenges

@ @ @ Real-time periodic
AN X A processing

3: push (démarshaled data) Com p|ex dependencies
% Very low latency
~schmidt/JSAC-
2: push (demarshaled data) 08. ps.gz
Sensor Sensor Sensor Sensor
Proxy Proxy Proxy
» T « ad
1\//O via interrupt/
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The ACE ORB (TAO)

in args [ ) TAO OverVieW
operation() OBJECT
out args + return_value (SERVANT) — High-performance,

+«—O
real-time ORB
v * Networking and
SKELETON| I . . f
ORB RUN-TIME| oBIECT avionics 1ocus
ADAPTER

SCHEDULER - Leverages ACE

* Runs on VxWorks,
REAL-TIME )
ORB CORE POSIX, and Win32
OS KERNEL OS KERNEL ° NSChmIdt/TAOhtml
SUBSYSTEM SUBSYSTEM
NETWORK INTERFACE NETWORK INTERFACE
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