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Motivation: the Distributed Software Crisis
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: faster, cheaper
, > — Software gets larger, slower,
v = more expensive
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/_/_ 7
/ — Accidental and inherent
complexity
CROUND e Solutions
STATION =
PEERS : — Frameworks, components,
patterns, and architecture
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e Proven solutions

APPLICATION / NETWORKIN
SPECIFIC — Components

LOGIC METH i : !
INVOKES ADTs x Self-contained, “pluggable

S|
[ aus ADTs
— Frameworks

(A) CLASS LIBRARY * Reusable, “semi-complete”
ARCHITECTURE . .
applications
DETWORKING — Patterns
T * Problem/solution pairs in a

[ APPLICATION4
INVOKES SPECIFIC

| “roarc context

— Architecture
(B) APPLICATION FRAMEWORK x Families of related patterns
ARCHITECTURE and components

MATH

DATABASE

Washington University, St. Louis

Douglas C. Schmidt Mastering Software Complexity and Productivity

Reality Sets In...

e Components e Frameworks

— "Things that everyone — "“Tangled webs of
wants to use, but very few components that give up all
are willing/able to build or pretense of modularity or
can afford” separation of concerns”

e Patterns e Software Architecture

— "An excuse to be vague” — "“Those who can not
develop become
architects...”
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The ACE ORB (TAO)

in args
operation()

out args + return value

<+«—O0

CLIENT SERVANT

INTERFACE

RIDL v
SKELETON|
REAL-TIME
ORB QOS OBJECT
ADAPTER

REAL-TIME
ORB CORE

OS KERNEL OS KERNEL

REAL-TIME /O REAL-TIME /O
SUBSYSTEM SUBSYSTEM
HIGH-SPEED HIGH-SPEED

NETWORK ADAPTERS, NETWORK ADAPTERS,

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

e TAO Overview

— A high-performance,
real-time ORB
x Networking and
avionics focus
— Leverages the ACE
framework
* Ported to VxWorks,
POSIX, and Win32

e Related work

— QuO at BBN
— ARMADA at U.
Mich.
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JAWS Adaptive Web Server

e JAWS Overview

1: GET ~schmid
HTTP/1.0
—_—

2: index.html
-—

OS KERNEL

0S 1/0 SUBSYSTEM

NETWORK

PROTOCOL
HANDLERS

DISPATCHER

Ai. »2. *io

GRAPHIC COMMUNICATION PROTOCOL
ADAPTER (E.G., HTTP)

OS KERNEL

0S 1/0 SUBSYSTEM
NETWORK ADAPTERS,

— A high-performance
Web server
x Flexible
concurrency and
event dispatching
mechanisms
x Full HTTP 1.0 and
CGl support
— Leverages the ACE
framework
* Ported to most OS
platforms

http://www.cs.wustl.edu/~jxh /research/
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Java ACE

TOKEN LOGGING NAME TIME
SERVER SERVER SERVER SERVER

SERVICE

DISTRIBUTED
SERVICES AND
COMPONENTS

FRAMEWORKS

AND CLASS ICONNECTOR
CATEGORIES

ADAPTIVE SERVICE EXECUTVE (ASX)

JAVA VIRTUAL MACHINE (VM)

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

e Java ACE Overview

— A version of ACE
written in Java
x Used for medical
imaging prototype

http://www.cs.wustl.edu/~schmidt/C++2java.html

http://www.cs.wustl.edu/~pjain/MedJava.ps.gz
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Lessons Learned Building OO Communiation Frameworks

e Be patient

— Good components,
frameworks, and software
architectures take time to
develop

e Produce reusable components
by generalizing from working
applications

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

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

e The best components come from

solving real problems

— Just like the best systems
research...

Washington University, St. Louis
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