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i Today's Lecture

Software Reuse
« Types of Reuse
» Pros and Cons

Introduction to Unix Libraries
Brooks' Comer. Second System Effect

But first...
« Conceptusl Integrity and System Architects at Bell
Labs

« Architecis are nod as=poaied with development groups;
they must “pitch” ther designs io groups and gel them
“adoped”
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$ software Reuse

» Software Reuse involves

= the use of some previously constructed
software artifact
» Source code, library, component
« reguiremnents and design docunments
£.g. design patierns
= In a new context or development project
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i Types of Software Reuse

= In re-using code, we have several levels of
granularty
» Single lines of code
» functons/procedures
» mindules
« COmMponents
« packages
» Subsystems
« entire programs
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* Other Types of Software Reuse

= Reuse can also include
» Requirenents Documents.
» Design Docurnents
» Design Patterns

» Software Architectures

= 3 =i of connected companents al a high lesed af
abstractian

= This type of reuse can be more
powerful...why?
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i No Silver Bullet, revisited

» Producing regueremsants and design informnation is hard

« 'We struggle with the essential dificdbes of sofiwaere when
we create these doouments

= Coding is relatively easy, in comparison
« Typical projects spend 25% af their ime coding, 75% on
regquirements, design, and debuggng

« In fact, Brooks eslimabes thal mast projects Spend af least 505
ol thair tima dabugging’

= Heussa can help to address these problemns
« Reused regs idesgnioode require less debugging
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iF’ms of Software Reuse

= Eficiency
« Reduces tme speni designing ar coding
= Standardization

« Reuse of Ul wadpets in MacOS and 'Winld2 leads o comman
“look-and-Teel” between appicstions

= Debugging
» Reused design/code is ofien tesied desgnicode
s Proftl
» Beose coan lead bo & madeel for camponent softsare

= rRalannd aramples Acfive® compomenis, Hypamard stacks,
Java packages, aven softeans bools, such a5 xeroes and xalan
from xmil.apache. ong (thay are ofen included in othar softeana

Syahaima]
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iEDHS of Software Reuse

= Mismatch

» Reused Reqgs. andior Design may not completely maich your
=ibuation
= Requires Gmaiation o corvart
« Hon-functonal characierstics of code may not malch your
mabuaion

o Concider a databasa thal can scalks B0 10,0005 of kems, bl
Wi ez (110 SCale o 1000005 of ilams

= Expense
« Some coamponents may be oo expensve for your project’ s
budget. For instance, SEML (@ precursor fo HTML and XML
toals =el for 5000 dollars a license!
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i One example of code reuse

= Genenc functons
moltiply ¢Eloat A[IICTy, Eloat BELIILKI:
for 1 = o ko X do
E0r Kk = 0 to x do
S = O
for ] =g o do
SOT += ALIN[ID * BLIICK]
Erdsnr

andEaT
amdfor
s Infacl math libraries are an example of a sucoesshully reused
software component
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i Reuse In a Unix Environment

= Two commonly reused software objects in
Unix environments
» SOUnce code
« Object code

= Source code is translated to object code via a
comppiler

= Object code consists of machine instructions
with place holders
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$ Object Code Example

MOV registerd, (some memory location)
S registerd, register3

CMP register3, 27

JME {some program address)

= .0 files contain object code

= Place holders are removed and replaced with specific
values when object code is linked into a program
executable
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i Libranes

» Unix Libraries are one technique for
reusing object code

» Libraries depend on marshalling

« a uniform method of packing and
unpacking parameters
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