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Motivation: the Distributed Software Crisis

DIAGNOSTICDIAGNOSTIC

STATIONSSTATIONS

ATMATM
MANMAN

ATMATM

LANLAN

ATMATM

LANLAN

MODALITIESMODALITIES

((CTCT,, MR MR,, CR CR))  CENTRAL CENTRAL

BLOB STOREBLOB STORE

CLUSTERCLUSTER

BLOBBLOB

STORESTORE

DX

BLOB

STORE

� Symptoms

{ Hardware gets smaller,

faster, cheaper

{ Software gets larger, slower,

more expensive

� Culprits

{ Accidental complexity

{ Inherent complexity

� Solutions

{ Frameworks, components,

and patterns
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Techniques for Attacking Complexity
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� Proven solutions

{ Component

� Self-contained,

\pluggable" ADTs

{ Framework

� A reusable,

\semi-complete"

application

{ Pattern

� Problem/solution pairs in

a context
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Why We Need Communication Middleware

� System call-level programming is wrong abstraction for

application developers

{ Too low-level ! error codes, endless reinvention

{ Error-prone ! HANDLEs lack type-safety, thread cancellation woes

{ Mechanisms do not scale ! Win32 TLS

{ Steep learning curve ! Win32 Named Pipes

{ Non-portable ! socket bugs

{ Ine�cient ! i.e., tedious for humans

� GUI frameworks are inadequate for communication software

{ Ine�cient ! excessive use of virtual methods

{ Lack of features ! minimal threading and synchronization

mechanisms, no network services
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The ACE ORB (TAO)

NETWORKNETWORK

ORBORB  QOS
INTERFACE

ORB
CORE

operation()

RIDL
STUBS

REAL-TIME

OBJECT

ADAPTER

RIDL
SKELETON

in  argsin  args

out  args + return  valueout  args + return  value

OBJECTOBJECT

IMPLEMENTATIONIMPLEMENTATION
CLIENTCLIENT

OS  KERNELOS  KERNEL

OS  IOS  I//O  SUBSYSTEMO  SUBSYSTEM

NETWORK  ADAPTERSNETWORK  ADAPTERS

OS  KERNELOS  KERNEL

OS  IOS  I//O  SUBSYSTEMO  SUBSYSTEM

NETWORK  ADAPTERSNETWORK  ADAPTERS

RIOPRIOP

http://www.cs.wustl.edu/�schmidt/TAO.html

� TAO Overview

{ A high-performance,

real-time ORB

� Networking and

avionics focus

{ Leverages the ACE

framework

� Ported to VxWorks,

POSIX, and Win32

� Related work

{ QuO at BBN

{ ARMADA at U.

Mich.
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JAWS Adaptive Web Server

WWWWWW
SERVERSERVER

2: index.html2: index.html

1: GET ~schmidt1: GET ~schmidt
HTTP/1.0HTTP/1.0

COMMUNICATION  PROTOCOL

(E.G., HTTP)

GUI

HTML
PARSER

REQUESTER

GRAPHICS
ADAPTER

NETWORKNETWORK

OS  KERNELOS  KERNEL

OS  IOS  I//O  SUBSYSTEMO  SUBSYSTEM

NETWORK  ADAPTERSNETWORK  ADAPTERS

OS  KERNELOS  KERNEL

OS  IOS  I//O  SUBSYSTEMO  SUBSYSTEM

NETWORK  ADAPTERSNETWORK  ADAPTERS

DISPATCHERDISPATCHER

PROTOCOLPROTOCOL

HANDLERSHANDLERS

WWWWWW
CLIENTCLIENT

http://www.cs.wustl.edu/�jxh/research/

� JAWS Overview

{ A high-performance

Web server

� Flexible

concurrency and

event dispatching

mechanisms

� Full HTTP 1.0 and

CGI support

{ Leverages the ACE

framework

� Ported to most OS

platforms

Washington University, St. Louis 9
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Java ACE

FRAMEWORKS

AND  CLASS

CATEGORIES

DISTRIBUTED

SERVICES  AND

COMPONENTS

NAME

SERVER

TOKEN

SERVER

LOGGING

SERVER

TIME

SERVER

JAVA

WRAPPERS

SYNCH

WRAPPERS
SOCK_SAP

THREAD

MANAGER

LOGLOG

MSGMSG

TIMERTIMER

QUEUEQUEUE

SERVICESERVICE

CONFIGURATORCONFIGURATOR

ADAPTIVE  SERVICE  EXECUTIVE  (ASX)

ACCEPTOR CONNECTOR
SERVICE

HANDLER

JAVA  VIRTUAL  MACHINE  (JVM)

http://www.cs.wustl.edu/�schmidt/JACE.html

http://www.cs.wustl.edu/�pjain/MedJava.ps.gz
� Java ACE Overview

{ A version of ACE

written in Java

� Used for medical

imaging prototype

Washington University, St. Louis 10
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Lessons Learned Building OO Frameworks

� Good components, frameworks, and software architectures take time to

develop

� Reuse-in-the-large works best when:

{ The marketplace is competitive

{ The domain is complex

{ Building middleware in-house costs too much

{ Corporate culture is supportive

� Produce reusable components by generalizing from working applications

{ i.e., don't build components in isolation

� The best components (and systems research) come from solving real

problems

Washington University, St. Louis 11
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