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ACE Overview Douglas C. Schmidt
Roadmap to Levels of Middleware Abstraction

o Observations

APPLICATIONS = — Historically, apps built directly
COMMON @
MIDDLEWARE atop OS
— Today, more and more apps

SERVICES S—

built atop middleware
DISTRIBUTION .
MIDDLEWARE 008 — Middleware has several layers
|

e General R&D challenges
MIDDLEWARE

— Performance optimizations
Quality of Service (QoS)
Software architecture &
patterns

OPERATING
SYSTEMS &

UC Irvine E.'{:I'-E 3

ACE Overview Douglas C. Schmidt

Why We Need Communication Middleware

e 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 — RTOS TSS

— Steep learning curve — Win32 Named Pipes

— Non-portable — socket bugs

— Inefficient — i.e., tedious for humans

e GUI frameworks are inadequate for communication software

— Inefficient — excessive use of virtual methods
— Lack of features — minimal threading and synchronization
mechanisms, no network services

UC Irvine E.'{:I'-E 4

ACE Overview Douglas C. Schmidt

The ADAPTIVE Communication Environment (ACE)

SELP-CONTAINED MIDDLEWARE e ACE Overview
DISTRIBUTED JAWS ADAPTIVE APPLICATIONS
SERVICE ‘WEB SERVER
“OMPONENTS. TOKEN [GaTEWAY THE ACE ORB
comroners | e | ‘:'D miﬁ] — A concurrent OO
=N= i
S networking
framework
meumoRKs P — Available in C++
and Java
o Sl - o ey - Ported to
et Lose Joo ] e uuoc g
'vmcm VxWorks, POSIX,
[WRAPPERS) .
0S woarmamion Laver and Win32

PrOCESSES/[| STREAM socx"s/u NAMznusELEr:r/ DYNAMIC [] MEMORY s\(S'I'EM
THREADS PIPES TLL PIPES 10 COMP VIPC

C
APIs

e Related work

PROCESS/THREAD COMMUNICATION VIRTUAL MEMORY

SUBSYSTEM SUBSYSTEM SUBSYSTEM

GENERAL POSIX AND WIN32 SERVICES — x-Kernel

http://www.cs.wustl.edu/~schmidt/ACE.html = SysV STREAMS

UC Irvine DI{:‘-E 5
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