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Part-­‐I	
  
	
  

Measuring	
  &	
  Improving	
  	
  
Drive	
  Performance	
  



Two	
  Ways	
  to	
  Measure	
  Storage	
  
Device	
  Performance	
  

•  Average	
  Access	
  Time	
  
•  Data	
  Transfer	
  Rate	
  



Average	
  Access	
  Time	
  

•  How	
  long	
  it	
  takes	
  the	
  device	
  to	
  move	
  its	
  read	
  
or	
  read/write	
  heads	
  to	
  any	
  spot	
  on	
  the	
  
medium	
  



Access	
  Time	
  Measured	
  in	
  Two	
  
Ways	
  

•  Storage	
  devices:	
  milliseconds	
  (ms)	
  
•  Memory	
  devices:	
  nanoseconds	
  (ns)	
  



Disk	
  Drive	
  Access	
  Time	
  Depends	
  
On:	
  

•  How	
  fast	
  the	
  disk	
  spins	
  (rpm)	
  
•  How	
  long	
  it	
  takes	
  to	
  move	
  the	
  heads	
  from	
  one	
  
track	
  to	
  another	
  



Examples	
  of	
  Average	
  Access	
  Time	
  

•  Floppy	
  Disk:	
  100	
  ms	
  
•  Hard	
  disk:	
  6	
  to	
  12	
  ms	
  
•  High-­‐performance	
  hard	
  disk:	
  4	
  or	
  5	
  ms	
  
•  CD-­‐ROM:	
  80	
  to	
  800	
  ms	
  
•  Tape	
  drives:	
  slowest	
  at	
  a	
  few	
  seconds	
  to	
  a	
  few	
  
minutes	
  



Where	
  to	
  Find	
  Average	
  Access	
  
Time	
  

•  Device’s	
  packaging	
  or	
  documenta)on	
  
•  Manufacturer’s	
  Web	
  site	
  
•  Computer-­‐related	
  magazines	
  



Data	
  Transfer	
  Rate	
  

•  How	
  long	
  it	
  takes	
  for	
  one	
  device	
  to	
  transfer	
  data	
  to	
  
another	
  device	
  

•  Measured	
  in	
  units	
  of	
  data	
  per	
  second	
  (MBps	
  means	
  
megabytes	
  per	
  second,	
  for	
  example)	
  



Examples	
  of	
  Data	
  Transfer	
  Rates	
  

•  Hard	
  disk:	
  15	
  MBps	
  to	
  more	
  than	
  80	
  MBps	
  
•  CD-­‐ROM:	
  300	
  KBps	
  to	
  more	
  than	
  900KBps	
  
•  Floppy	
  disk:	
  45	
  KBps	
  
•  Removable	
  hard	
  disk:	
  range	
  from	
  1.25	
  MBps	
  
to	
  hard	
  disk	
  rates	
  



Op)mizing	
  Disk	
  Performance	
  

•  When	
  the	
  pc’s	
  performance	
  slows	
  down,	
  disk	
  
maintenance,	
  or	
  disk	
  op)miza)on,	
  can	
  speed	
  
things	
  up	
  again	
  



Ways	
  to	
  Op)mize	
  Disk	
  
Performance	
  

•  Delete	
  temporary	
  files	
  
•  Uninstall	
  lidle-­‐used	
  so?ware	
  programs	
  
•  Run	
  a	
  disk	
  scanner	
  to	
  look	
  for	
  and	
  fix	
  errors	
  
•  Defragment	
  the	
  disk	
  



File	
  or	
  Data	
  Compression	
  

•  Technology	
  for	
  making	
  files	
  smaller	
  to	
  free	
  up	
  
storage	
  space	
  



File	
  Compression	
  So?ware	
  

•  WinRar	
  and	
  WinZip:	
  Windows-­‐based	
  PC’s	
  
•  StuffIT,	
  ZipIT:	
  Macintosh	
  



Hard	
  Disk	
  Compression	
  So?ware	
  

•  DriveSpace	
  



Disk	
  Controller	
  

•  Connects	
  the	
  disk	
  drive	
  to	
  the	
  computer’s	
  
bus,	
  enabling	
  the	
  drive	
  to	
  exchange	
  data	
  with	
  
other	
  devices	
  



Two	
  Disk	
  Controller	
  Standards	
  

•  Enhanced	
  Integrated	
  Drive	
  Electronics	
  (EIDE)	
  
•  Small	
  Computer	
  System	
  Interface	
  (SCSI)	
  



Part-­‐II	
  
Opera)ng	
  System	
  



7A-21 

Functions of Operating Systems 

•  Provide a user interface 
•  Run programs 
•  Manage hardware devices 
•  Organized file storage 



Types of Operating Systems 

•  Real-time operating system 
– Very fast small OS 
– Built into a device 
– Respond quickly to user input 
– MP3 players, Medical devices 



Examples of RTOS 



Types of Operating Systems 

•  Single user/Single tasking OS 
– One user works on the system 
– Performs one task at a time 
– MS-DOS and Palm OS 
– Take up little space on disk 
– Run on inexpensive computers 



Single user/Single tasking OS 
 



Types of Operating Systems 

•  Single user/Multitasking OS 
– User performs many tasks at once 
– Most common form of OS 
– Windows XP and OS X 
– Require expensive computers 
– Tend to be complex 



Types of Operating Systems 

•  Multi user/Multitasking OS 
– Many users connect to one computer 
– Each user has a unique session 
– UNIX, Linux 
– Maintenance can be easy 
– Requires a powerful computer 



Multi user/Multi tasking OS 



Providing a User Interface 

•  User interface 
– How a user interacts with a computer 
– Require different skill sets 



Providing a User Interface 

•  Graphical user interface (GUI) 
– Most common interface 

•  Windows, OS X, Gnome, KDE 

– Uses a mouse to control objects 
– Uses a desktop metaphor 
– Shortcuts open programs or documents 
– Open documents have additional objects 
– Task switching 
– Dialog boxes allow directed input 



Graphical User Interface 



Touch screen Interfaces 



Providing a User Interface 

•  Command line interfaces 
– Older interface 

•  DOS, Linux, UNIX 

– User types commands at a prompt 
– User must remember all commands 
–  Included in all GUIs 



Command Line Interface 



Command Line Interface 



Running Programs 
•  Many different applications supported 
•  System call 

– Provides consistent access to OS features 
•  Share information between programs 

– Copy and paste 
– Object Linking and Embedding 



Managing Hardware 

•  Programs need to access hardware 
•  Interrupts 

– CPU is stopped 
– Hardware device is accessed 

•  Device drivers control the hardware 



Organizing Files and Folders 
•  Organized storage 
•  Long file names 
•  Folders can be created and nested 
•  All storage devices work consistently 



Enhancing an OS 
•  Utilities 

– Provide services not included with OS 
– Goes beyond the four functions 
– Firewall, anti-virus and compression 
– Prices vary 



anti-virus 



Enhancing an OS 

•  Backup software 
– Archives files onto removable media 
– Ensures data integrity 
– Most OS include a backup package 
– Many third party packages exist 



Backup software 
 



Backup Software 



Enhancing an OS 

•  Anti-virus software 
– Crucial utility 
– Finds, blocks and removes viruses 
– Must be updated regularly 
– McAfee and Norton Anti-Virus 



McAfee and Norton Anti-Virus 
 



Enhancing an OS 
•  Firewall 

– Crucial utility 
– Protects your computer from intruders 
– Makes computer invisible to hackers 
– Cisco sells hardware firewalls 



Enhancing an OS 

•  Intrusion detection 
– Often part of a firewall package 
– Announces attempts to breach security 
– Snort is a Linux based package 



Enhancing an OS 

•  Screen savers 
– Merely fun for GUI systems 
– Screen saver decorates idle screens 



Opera)ng	
  Systems	
  

•  PC	
  OS	
  
•  Network	
  OS	
  
•  Embedded	
  OS	
  



PC	
  OS	
  

•  DOS	
  
•  Windows	
  NT	
  
•  Windows	
  9x	
  
•  Windows	
  2000,	
  XP,	
  Vista,7	
  
•  Macintosh	
  
•  Unix	
  
•  Linux	
  



MS-­‐DOS	
  

•  Most	
  popular	
  PC	
  opera)ng	
  system	
  during	
  the	
  
1980s	
  and	
  early	
  1990s,	
  now	
  obsolete	
  	
  

•  Command-­‐line	
  interface	
  	
  



Windows	
  NT	
  

•  Introduced	
  in	
  1993	
  
•  Windows	
  NT	
  Worksta)on	
  s)ll	
  used	
  in	
  
architectural	
  firms,	
  audio	
  and	
  video	
  
produc)on	
  studios	
  and	
  graphics	
  studios	
  

•  Microso?	
  stopped	
  suppor)ng	
  Windows	
  NT	
  in	
  
2001	
  



Windows	
  9X	
  

•  Released	
  in	
  1995,	
  Windows	
  95	
  was	
  the	
  first	
  
member	
  of	
  the	
  Windows	
  9x	
  family	
  

•  Windows	
  98	
  considered	
  to	
  be	
  an	
  upgrade	
  of	
  
Windows	
  95	
  

•  Released	
  in	
  2000,	
  Windows	
  ME	
  was	
  the	
  last	
  
member	
  of	
  the	
  Windows	
  9x	
  family,	
  s)ll	
  widely	
  
used,	
  but	
  considered	
  by	
  experts	
  to	
  be	
  
obsolete	
  



Windows	
  2000	
  

•  Released	
  in	
  2000	
  
•  Combined	
  the	
  features	
  of	
  Windows	
  98	
  and	
  
Windows	
  NT	
  



Windows	
  XP	
  

•  Released	
  in	
  2001	
  
•  Available	
  in	
  two	
  edi)ons:	
  home	
  and	
  
professional	
  



Windows	
  …	
  

•  Windows	
  Vista	
  in	
  2007	
  
•  Windows	
  7	
  in	
  2009	
  
•  Windows	
  8	
  in	
  2012	
  (!)	
  



Macintosh	
  

•  Offered	
  first	
  graphical	
  user	
  interface	
  beginning	
  
in	
  the	
  mid-­‐1980s	
  

•  S)ll	
  popular	
  with	
  publishers,	
  mul)media	
  
developers,	
  graphic	
  ar)sts	
  and	
  schools	
  



UNIX	
  

•  Oldest	
  opera)ng	
  system,	
  developed	
  by	
  Bell	
  
Labs	
  in	
  the	
  1970s	
  

•  S)ll	
  used	
  today	
  in	
  insurance,	
  medicine,	
  
banking,	
  manufacturing	
  and	
  Web	
  servers	
  



LINUX	
  

•  Released	
  in	
  late	
  1990s	
  
•  New	
  version	
  of	
  UNIX	
  
•  Distributed	
  for	
  free	
  



Network	
  OS	
  

•  Dedicated	
  OS	
  for	
  network	
  servers	
  
•  To	
  provide	
  services	
  to	
  other	
  `clients’	
  
•  Windows	
  NT	
  Server,	
  Windows	
  2000	
  Server,	
  
Windows	
  2008	
  Server	
  

•  Unix,	
  Linux	
  



Embedded	
  Opera)ng	
  Systems	
  

•  Built	
  into	
  an	
  electronic	
  device’s	
  circuitry	
  
•  Found	
  in	
  devices	
  such	
  as	
  PDAs	
  



Popular	
  embedded	
  opera)ng	
  
systems	
  

•  Palm	
  OS	
  
•  Windows	
  CE	
  
•  Pocket	
  PC	
  OS	
  
•  Symbian	
  
•  Windows	
  Phone	
  
•  iOS	
  
•  Android	
  



Ques)ons?	
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