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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 pieces fit together seamlessly
- How many times can one say: “ this is just totally 
obvious...”?

- 
- “Obvious”
- “Understandable”
- longevity
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The File System

• Hierarchical name space

• Directories like files

• Byte-oriented I/O

• Device-independent I/O

• Set-user ID

• Mounting mechanism
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Process Management

• fork and exec
- question: why don’t we replace them by a single 
operation?

• Standard I/O

• Redirection

• Pipes and filters
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b bi l sh   bose hel l i sh i bi sbi l  l i ss    ohel o shi es sl i sh
be bi os    bosh hel l o i e      l o oho shi h sl ob
bebl ess bi ose boss hel oe   i hi l ob oi i shi l l    s l oe
beboss  bi os i s e hel osi s i l l l obbi sh oi l shi l l oo s l oo
bee bi s ebb     hi i l l ess l obe oi l hol e shi sh sl oosh
beei sh bl eb eboe    hi e     i l l i sh  l obel es oi l l ess sho sl osh
beel ol   bl ee eel      hi l l i o l obo    ol eo    shoe    so
bees bl eo    eel bob hi s     i s l obose  ol eose  shoebi l sob
bel bl ess eh      hi sh i s l e    l oess   ol i o shoel es sobol es
bel ee   bl i be   el hi ss i s l el es l ol l os      shol e   soe
bel i bel bl i ss el b ho i so     l oo     ose shoo soh
bel i e bl i ssl e el l      hob i sohel l oose osse    shooi    soho
bel l bl o     el l e    hobbi l   i ssei    l oosi sh s shool soi l
bel l e   bl ob el s hobbl e  l        l ose    se si       soi l l es
bes     bo el se    hobo    l ee l osel see     si b sol
besee bob es hoe     l ees l osh    seel     si e sol e
beshel l  bobbi sh ess     hoi l ei      l oss seesee  si l      sol ei l
besoi l bobbl e  h hoi se l ess l ossl es sei se   si l e    sol el es
bi b bobo he      hol e    l essee  o sel e si l l     sol es
bi bb    boho heel hol el es l i       obe sel l     si l o sol i
bi bbl e boi l heel l es hol l l i bel    obese sel l i e  si ol     sol i o
bi bi bol e hei      hol l o   l i bel ee obi sess    si s sol o
bi bl ess bol i s   hei i     hoose l i e     oboe    sessi l e s i se    sool
bi l bi e bol l hel beh  hoosh   l i esh   obol     sh      s i sel    sool oos
bi l bo bol o hel e hose l i l e    obol e she si sh    sosh
bi l e    boo hel i o   hosel    l i l l obsess shee    si s i     soso
bi l i o boob hel i os i  hosel es l i s      oe shel l s i ss    sosoi sh
bi l l     boohoo  hel l     i l i sh    oes     shi      si ssoo  soss
bi l o    bool     hel l hol i bi s     l i s l e   oh shi el    sl ee    sossl e
bi l obe  boose
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Undercurrent

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

• Provide mechanisms (glue), not solutions
- a success story of “component programming”

• Structure the system in such a way 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 is largely 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 
a certain elegance of design.

• If designers of a system are forced to use that system..., 
[they] are strongly motivated to correct [problems] before it 
is too late.

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


