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The*Third System”

* Multics, the “second system effect”
- Visionary
- Ungainly
* Unix
- “Elegance, taste, craftsmanship”
- Minimum functionality and implementation, yet...
- Power, and...
- The piecesfit together seamlessly

- How many times can one say: “thisisjust totally
obvious...”?

- “Obvious’
- “Understandabl e”
- longevity

The File System

* Hierarchical name space
e Directories like files

* Byte-oriented 1/0

* Device-independent 1/O
* Set-user ID

* Mounting mechanism
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Process M anagement

e fork and exec

- question: why don’t we replace them by asingle
operation?

e Standard 1/0
* Redirection
* Pipes and filters
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The genesis of pipes
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grep: the quintessential tool
"Reach out and grep someone"
genesis from ed editor
programmer's tool

building block in scripts

dictionary searches
grep '~ behilos]*$" /usr/dict/web2
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Pipes and pipelines

connect output of one program to input of another
- who | grep joe | wc
Ken's idea, with Doug's prodding?
- Ken's notation?
frenzy of invention
- reformulating programs to work in pipelines
- eg., sort,and why it can't be in a pipeline
spell program

cat files | tr ... | sort | uniq | comm -1 - dict
modularization of programs
- grap | pic | tbl | eqn | troff
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Undercurrent

* Consider the example of stdio, redirections, pipes,
filters, shells

* Provide mechanisms (glue), not solutions
- asuccess story of “component programming”

* Structure the system in such away to keep the
kernel at a minimum size
- “micro-kernel” without going “micro-kernel”
- e.g.: the shell
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Some Quotables

® It is hoped, however, the users of UNIX will find that the
most important characteristics of the system are its
simplicity, elegance and ease of use.

® Perhaps paradoxically, the success of UNIX islargely due
to the fact that it was not designed to meet any predefined
objectives.

® [S]ince we are programmers, we naturally designed the
system to make it easy to write, test, and run programs.

® [T]he size constraint has encouraged not only economy but
acertain elegance of design.

® |f designers of a system are forced to use that system...,
[they] are strongly motivated to correct [problems] beforeit
istoo late.

® The success of UNIX lies not so much in new inventions
but rather in the full exploitation of a carefully selected set
of fertileideas.
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