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”No consensus exists among OS designers about the best
way to design an OS...” so Tanenbaum and Bos start by
defining goals (pp1041-1042, section 12.1)

For a general-purpose OS:

Consider designing programming languages, also hard.

Dennis Ritchie designed C for system programming over 50 years ago.

PL/I designed by IBM in 1960s combining languages – it’s gone.
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In 1991, Fernando Corbato, one of the designers of CTSS
and MULTICS, emphasized ’minimum of mechanism and
maximum of clarity’ (see p1046, section 12.2)

Where do you being?

Interface design

What principles do you choose?

Or St. Exupery: ”Perfection is reached not when there is no longer
anything to add, but when there is no longer anything to take away.”
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12.2.2 Paradigms: Have a good (execution or user
interface) paradigm for how to look at each interface:

Be consistent throughout, to provide ”architectural coherence”:

See WIMP, p430, user interface paradigm, and above
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12.2.3 The System-Call Interface - use as few system calls
in your design as possible (p1051-1053)

Reread Ch1

Know 10 or
fewer steps

Know params
in read
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UNIX has a system call for overlaying a process’ virtual
address space: ”exec (p1052), which illustrates Corbato’s
”minimal of mechanism” strategy

One call loads the executable file name and gives it arguments

The call can have additional versions, that also call the basic exec

Creating a process uses two calls: fork followed by exec
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12.3.1 System Structure possibilities: layered (see below)
or end-to-end (not layered) (p1054)
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Compare Windows kernel layering, section 11.3, p895)
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Microkernel-Based Client-Server System is a compromise
between fully layered OS and idea that OS should let user
level processes do all but ”securely allocate resources
among competing users” (p1055)

Note how the OS features are all on the same level as the user
processes:
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12.3.4 Naming (p1059-1060)

Naming often includes long, friendly names for human use and brief
internal names
In your C code, you must consider naming carefully, to combine
clarity and brevity!
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12.3.6 Static vs. Dynamic Structures (p1062) - example
process table as static table with fast access or process
table as linked list with expandable size

If process table is a static data structure of fixed size, as shown
below, it has fast access

but could run out of space

If process table were implemented as a linked-list, it could easily be
expanded, but would be slower to access
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12.4.3 Performance Space-Time Trade-offs (p1073-1075):
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Similarly, image compression technique GIF uses table
lookup to encode 24-bit RGB pixels:

each 8-bit value is an index
color palette is store with image file
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12.4.4 Caching (p1075-1076): certainly can improve
performance but requires careful design

Review UNIX example in Fig 4-36, p329, which has these disk
accesses to look up a path:

some systems optimize path-name parsing by caching (path,i-node)
combinations

then for a lookup of a long path, the cache may already have part of it
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Example continued, consider accessing
/usr/ast/grants/erc:

cache can return /usr/ast inode 26 saving 4 disk accesses

but of course if files are deleted, inodes get reused, so cache entries
must be removed when no longer valid

c
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12.5 Project Management (pp1078-1080) discusses the
”chief programmer team paradigm (Baker, 1972) which
organizes like a surgery team around a surgeon

we know top programmers are 10x as productive as others, but we
don’t always have top people
Harlan Mills gave the above list as a candidate way to build software
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Since ”bad news does not travel well up the organization
tree”, Brooks’s solution was to go to more agile approach
(p1082):

Since his time, we have seen that open source code is a tremendous
success; typically they use the chief programmer model
Consider these two remarkable successes: Linus Torvalds developed
the Linux kernel and Richard Stallman the GNU C compiler (p1081)
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As a user interface followup, consider the next two slides
from section 5.6.2 Output Software, specifically X window
system (pp404-408) and Graphical User Interface (GUI)
example (pp408-413):

The X Window System, illustrated in Fig 5-33, p405, and included in
Ch5 slides shows networked access developed at M.I.T. in the 1980s
to connect remoste user terminals with a central server

It is a windowing system, not a complete Graphical User Interface.

Gnome and KDE are examples of commercial Common Desktop
Environments and they run on top of X

A rough example of the code is in the next slide
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Second example from section 5.6.2 Output Software,
specifically Graphical User Interface (GUI) example
(pp408-413):

The GUI was invented by Douglas Engelbart and his research group at
Stanford Research Institute.

It is a ”massive topic” (p409) starting with basic item, the window.

The program shown is explained on pages 410-414.

A rough example of the code is in the next slide, called a skeleton of
what the Windows code for the main program might be.

We will discuss it further when we study Ch11 Windows. Note the
header file, the main declaration and the main loop.

Tanenbaum mentions that the design ”of the whole mechanism” of
the main loop likely could have been made simpler, but it was done
this way and ”we are stuck with it” (p412).

Windows OS roughly 50 million lines of code, not open source. Linux
OS roughly 15 million lines of code, is open source.
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