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Outline of talk

1. An outrageous claim

2. Code walk

3. Some theory

4. Conclusions
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We bave libraries of software components.

The components are:. .

• useful

• efficient

• flexible

• correct

• tested

• measured
The Ubnrles are:

-. comprehensive

• stnJetured

• documented
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#include <file_handling.H>

#include <vector.H>

#include <pair.H>

linclude <1exical.H>

lindude <random_access_sort.H>

linclude <iter_ostream.H>

typedef~. size_I> Line;

main(int, c......• 8IJV)

{

Extent input(argv[l);

Vector'<Line> vee;

makeUoeIndex(inputbeginO, input.end(),vec, '\0');

quickSOIt(vec.begin(), vec.endO, LineCompare<Line>(»;

streamLinelndex(vec.beginO. vec.end(), ItetOstream<char>(cout»;
}
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template <class Iterator, class Container. class Recognizer>

void tokenize(lterator first, lterator"" Container& v, Recognizer machine)
{

for (; first != last; fust++)

tokenInfoUpdate(fust. v, machine(*fust»;

J

template <classIt~. class Container, class Tokenlnfo>

inline void tokealafoUpdate(lterator position, Container& v, Tokenlnfo info)
{

if (size_t(info) == 1)

v.iatertA.tBnd(IDIIkePair(position, info»;

elae

(*(v.eadO - l».secoad = info;

}
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template <class 1>

class EndScan

(

.._eted:
Telement;

size_t n;

public:

EndScan(T x) : element(x), n(O) {}

size_t OI*.aor()(T x)

{

size_t tmp= ++0;

if (x == element) 0 =0;

rebIm tmp;

}

};
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template <cl881 hlllIIDr. class Container, class T>

void makeLine'ada(benlor first, Iterator last, Container& v. T delimeter)

{

tokenize(fint, .... v, EndScan<'f>(delimeter»;

)

template <class Iterator1, class lterator2>

void streamLineIndex(lteratorl fust, lteratorl last, Iterator2 result)

{

for (; first != last; fUSl++)

result =move«*fust).fint, size_t«*frrst).second), result);

)
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template <clasa Peir>
class LineCom,..

{

public:

LineCoJDl*8O (J
int ope...r()(Pair i, Pair j)

( ,
return lexicographicalDifference(Lfrrst, i.first + size_t(i.second),

j.first, j.first + size_t(j.second»;

}

);
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template <class Iterator1, class Iterator2>

inline Itemt0r2 move(lterator1 first, Iterator1 last, Iterator2 result)

{ .

wbiIe (first != last) ·result++ =.first++;

return result;

)

tempIMe <class lteratorl. claslterator2>

inline Iterator2 move(lteratorl first, size_t D, Iterator2 result)
{

while (11.--) *result++ • *fint++;

return resl~~;
..

}
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templMl.<cI_·lteratorl, class Iterator2>

int lexicoatllphicaJDifference(Iterator1 firstI, Iterator1 lastI ,

Iterator2 firs12, Iterator2 las12). .
{

while (firstl != lastl e.te.t first2 !== las12) {

int tmp =*fintl++ - *fU"lt2++;

if (tmp != 0) retum bop;

J

if (ftrltl 1== lastl)

return 1;

else if (first2 != las12)

retum -I;
else

return 0;
}
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template <elM' lteratorI, class Iterator2, class Compare>

int .xqaphicaJDifference(Iteratorl firstl, Iteratorllastl,

Iterat0r2.firsa, Iterator2 Ias~,

Compue comp)
(

while (firstl != lastl U fU'1t2 != last2) {

int tmp = comp(·fintl++, .first2++);

if (tmp != 0) return tmp;
}

if (firstI != lastl)

return I;

else if (first2 1= last2)
return -1;

else

return0;
}
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Co_ponent programming

Generic algorithms X Generic data structures X Data~

Reqtdres

• syntactic unifonnity: C++ operator overloading, template functions, ...

• semantic unifonnity: object algebra: set ofaxioms and theorems for a related family
of classes
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NICE CLASSES
(joint wort with Andrew Koenig- Bell Labs)

. .

class T is called ''nice'' Iff It supports:

• T(T&)

• T& operator=(T&)

• int operator==(T&)

• int operator!=(T&)

such that:

1. T a(b); assert(a = b);

2. a = b; assert(a = b);

3.a=a

4. a = b iff b = a

S. (a == b) && (b = c) implies (a == c)

6. a != b iff !(a == b)
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NICE CLASSES (2)

A.memberfunt:tion T::I(_) Is called equalu, preserving iff

a.8(...) = b.s(...)

A... called Exn-llieem

all of its member functions are equality preserving

HP LabslCSUCCDJPAPQ.L_ 14
~.'ell.. HEWLETT
~GlPACKAAD



EQUALITY FOR CONTAINERS
B~th size and d~referenclngt!fthe fterators are equality-preserving.

Container<T> a(b);

usert(a.size() == b.size(»;

Moreover, for any valid Iterator type for Container

IteratQ1:"<T> x = a.begin();

lterator<T> y =b.begin();

assert(*x.advance(n) == *y.advance(n)~;

(advance(...) is any iterator-moving function)
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CLASSD1CATION OF ITERATORS
It~ratonare~-niceclasses with opera~r.Odefined.

• readable iterator: *i returns a rvalue of type T

• writable iterator: *i returns a lvalue which takes T

• regular iterator: both readable and writable

• trivial iterator: no moves

• sequential iterator: ++

• bi-directiollQl iterator: --

• full sequelllial iterator: +=(int) - constant time!
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CONCLUSIONS

• We have overSOO components DOW

• Will have Ibem tested and fully documented by January 94

• You should use them

• HP shouldsell them

J,
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