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Industry This talk



Á7ÈÅÒÅ -ÏÏÒÅȭÓ $ÉÖÉÄÅÎÄ ×ÁÓ ÓÐÅÎÔȩ

ÁSoftware size

ÁSoftware functionality

ÁProgramming complexity

ÁIs parallel computing a plausible successor?

ÁParallel computing models

ÁImpact on computing
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Á 1st Law
Á Software is a gas!

Á 2nd Law
Á Initial growth is rapid - like gas expanding (like browser) 
Á Eventually, limited by hardware (like NT) 
Á Bring any processor to its knees, just before the new model is out

Á 3rd Law
Á 4ÈÁÔȭÓ ×ÈÙ ÐÅÏÐÌÅ ÂÕÙ ÎÅ× ÈÁÒÄ×ÁÒÅ - economic motivator 
Á4ÈÁÔȭÓ ×ÈÙ ÃÈÉÐÓ ÇÅÔ ÆÁÓÔÅÒ ÁÔ ÓÁÍÅ ÐÒÉÃÅȟ ÉÎÓÔÅÁÄ ÏÆ ÃÈÅÁÐÅÒ 
Á Will continue as long as there is opportunity for new software 

Á 4th Law
Á )ÔȭÓ ÉÍÐÏÓÓÉÂÌÅ ÔÏ ÈÁÖÅ ÅÎÏÕÇÈ 
Á New algorithms 
Á New applications and new users 
Á New notions of what is cool
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Fine print: Wikipedia estimates of LoC.Does not measure code shipped to customers. 
SPEC normalized between SPEC95 and SPEC2000.
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ÁProcessor performance consumed by 
changes in:

ÁSoftware size

ÁSoftware functionality

ÁProgramming complexity
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IBM PC
Intel 8080 @ 4.77 Mhz
16-640 KB memory

PERQ (c 1981)
ȰΩ-ȱ ÍÁÃÈÉÎÅ ɉΧ -)03ȟ Χ -"ȟ Χ ÍÅÇÁÐÉØÅÌɊ

State of the Art, c 1981 Aspirational, c 1981

http://en.wikipedia.org/wiki/Image:IBM_PC_5150.jpg


Á 24 bit display

Á 1280x1024 (64M)

Á GUI

Á Window system

Á Multi-tasking, virtual address space

Á Sophisticated security

Á etc.
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Á 1 bit display

Á 25 lines of 80 chars (4K)

Á Console

Á stdio.h

Á Single task, single address space

Á No protection

Á etc.

http://en.wikipedia.org/wiki/Image:IBM_PC_5150.jpg
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ÁFeatures monotonically increases
ÁOffice user uses 10% of features
ÁEveryone uses a different 10% and 100% used

ÁLegacy compatibility sets floor
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Relativeto WinXP

Size Increase New Software Legacy Code

Files Lines New 

Files

Lines 

added 

or 

churned

Files 

untouched

Edited 

Files

Original 

Lines

Win 2k3 1.43 1.42 1.11 1.13 0.73 0.93 0.78

Vista 1.80 1.46 1.07 1.03 0.80 1.00 0.94



ÁImprovements are prevasive

ÁAbstract model for many needs becomes less efficient

ÁGenerality precludes optimization

ÁE.g. print spooling

ÁSecurity, notification ɀ1.5-4x

ÁColor management, better text handling ɀ2x

ÁResolution

ǐ300*300 dip @ 1bit ­ 600*600 @ 24bits (1MB ­ 96MB)

ÁMemory latency and bandwidth
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ÁProcessor performance consumed by 
changes in:

ÁSoftware size

ÁSoftware functionality

ÁProgramming complexity

17



ÁHigh-level programming languages
ÁObject-oriented (C++, Java, C#)

ÁInterpreted (VB, Perl, Python, Ruby, etc.)

ÁRich, abstract libraries
ÁC++ Standard Template Library (STL)

ÁJava class libraries

Á.NET platform

ÁDomain-specific language/systems
ÁRuby on Rails
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