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User Interfaces
A CLOSER LOOK AT THE WAY WE SEE THINGS
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Graphical Interfaces

Operating System Services
The general layout



Graphical Interfaces

OS Interface - CLI
Command Line Interface (CLI) or command interpreter allows direct command entry
Sometimes implemented in kernel, sometimes by systems program

Sometimes multiple flavors implemented – shells

Primarily fetches a command from user and executes it
Sometimes commands built-in, sometimes just names of programs

 If the latter, adding new features doesn’t require shell modification



Graphical Interfaces

OS Interface - GUI
User-friendly desktop metaphor interface
Usually mouse, keyboard, and monitor

Icons represent files, programs, actions, etc

Various mouse buttons over objects in the interface cause various actions (provide information, 
options, execute function, open directory (known as a folder)

Invented at Xerox PARC

Many systems now include both CLI and GUI interfaces
Microsoft Windows is GUI with CLI “command” shell

Apple Mac OS X as “Aqua” GUI interface with UNIX kernel underneath and shells available

Solaris is CLI with optional GUI interfaces (Java Desktop, KDE)



Graphical Interfaces

The Bourne Shell



Graphical Interfaces

The MacOS X GUI



Graphical Interfaces

Clocks
A programmable clock



Graphical Interfaces

Clock Software
Typical duties of a clock driver
Maintaining the time of day.

Preventing processes from running longer than they are allowed to.

Accounting for CPU usage.

Handling alarm system call made by user processes.

Providing watchdog timers for parts of the system itself.

Doing profiling, monitoring, statistics gathering.



Graphical Interfaces

Maintaining Time of the Day



Graphical Interfaces

Simulate Multiple Timers with One Clock



Graphical Interfaces

Soft Timers
Soft timers succeed according to rate at which kernel entries are made because of:
System calls

TLB misses

Page faults

I/O interrupts

The CPU going idle



Graphical Interfaces

Keyboard Software
Characters that are handled specially in canonical mode:



Graphical Interfaces

The X Window System
The ANSI escape sequences accepted by the terminal driver on output. ESC denotes the ASCII 
escape character (0x1B), and n, m, and s are optional numeric parameters.



Graphical Interfaces

The X Window System
Clients and servers in the M.I.T. X Window System



Graphical Interfaces

The X Window System
Types of messages between client and server:
Drawing commands from the program to the workstation

Replies by the workstation to program queries

Keyboard, mouse, and other event announcements

Error messages



Graphical Interfaces

The X Window System



Graphical Interfaces

A sample window at (200,100) on XGA



Graphical Interfaces

Skeleton for a Windows GUI
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Skeleton for a Windows GUI



Graphical Interfaces

Bitmaps
An example rectangle drawn using Rectangle. Each box represents one pixel.



Graphical Interfaces

Bitmaps
Copying bitmaps using BitBlt. (a) Before. (b) After.



Graphical Interfaces

Fonts
Some examples of character outlines at different point sizes



Graphical Interfaces

Thin Clients
The THINC protocol display commands



Graphical Interfaces

Power Management. Hardware Issues.
Power consumption of various parts of a notebook computer



Graphical Interfaces

Power Management. The Display.
The use of zones for backlighting the display
(a) When window 2 is selected it is not moved

(b) When window 1 is selected, it moves to reduce the number of zones illuminated



Graphical Interfaces

Power Management. The CPU.
Central Processing Unit
(a) Running at full clock speed

(b) Cutting voltage by two cuts clock speed by two and power consumption by four


