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My first real job ...

“We just bought a WICAT minicomputer.
Go figure it out, and then teach the others.”

June 1983

Motorola 68000, 2MB RAM, 50MB HD

Unix System 7

... and hooked ever since
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... and what did I learn?
How to Engineer for Serendipity

egrep '^From: ' 200511.mbox | \
   cut -d '<' -f 2 | cut -d '>' -f 1 | sort | uniq

“The genius of the Unix pipeline is precisely that
it is constructed from the very same commands 
used constantly in simplex fashion. The mental 
leap needed to see this possibility and to invent 
the notation is large indeed.” [Ritchie, 1979]

Architected by M. Douglas McIlroy, 1972.
5
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Pipe and Filter Style
Simple construction of coroutines

each filter can be understood on its own
functionality is a multiple of composition
complexity is reduced, test independently

Reusable, Extensible, and Evolvable
filters can be replaced with better versions
filters can be added by third parties

No interactivity (requires pre-configuration)
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Khoros Cantata
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UNM, 1990

Visual programming 
for large datasets

(AccuSoft Visiquest)
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AccuSoft VisiQuest
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Web Architecture (1992)
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dumb PC Mac X NeXT

HTTP 
server

FTP 
server

NNTP 
server

Internet 
News

VM
SHelp gatewa

XF

IND gateway

WAIS gateway
Addressing scheme  +  Common protocol  +  Format negotiation

Browsers

Servers/Gateways

Gopher 
server

© 1992  Tim Berners-Lee, Robert Cailliau, Jean-François Groff, C.E.R.N.
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REST
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The Web, Re-Architected (1994-98)
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Apache httpd 2.x Filters
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Resource /
Content Set

Protocol /
Transcode

 Network / Connection

CORE_IN SSL_IN HTTP_INSocket DEFLATE

Client

CORE SSL_OUT HTTP
HEADER DEFLATE

Server

Request
processing

req req req req

Socket

Input Filters

Output Filters

reqreqreq req

Filter A Filter B

Brigade Brigade ...

Filter X...

BrigadeBucket Bucket Bucket Bucket

Brigade

Bucket

[HPI Apache Modeling Project, http://apache.hpi.uni-potsdam.de/]
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Apple Automator
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Plagger
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[Tatsuhiko Miyagawa, Six Apart, Ltd.]
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Plagger
plugins:

- module: Subscription::Bloglines
config:

username: you@example.com
password: foobar
mark_read: 1

- module: Publish::Gmail
config:

mailto: example@gmail.com
mailfrom: miyagawa@example.com
mailroute:

via: smtp
host: smtp.example.com
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[Tatsuhiko Miyagawa, Six Apart, Ltd.]
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Yahoo! Pipes
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Yahoo! Pipes
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Deficiencies
Unix pipes

single stream, no metadata

HTTP
one stream each direction
metadata up front

RSS/Atom Feeds
multiple single-stream inputs
limited media types, embedded metadata

17
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waka
A replacement for HTTP (under development)

Token-based, length-delimited syntax
Self-descriptive messages 

Interleaved message (meta)data packets:
Up to 64 channels per connection
Up to 63 payload streams per message

Complete transport independence
TCP, UDP, multicast, ...
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