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Templates Containers Functionals/Algorithms Files Design

Part I

Important stuff first: Templates, Containers,
Iterators and stuff
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Templates Containers Functionals/Algorithms Files Design Introduction

Notes on STL Templates

Wordweb : A model or standard for making comparisons - template

Template Parameters

1 Type Parameters
2 Nontype parameters
3 Template template parameters

1 template < comma−s epa ra t ed− l i s t −of−pa ramete r s >

Template Type Parameters

1 Introduced either with keyword “typename” or “class”
2 A type parameter acts much like a typedef name

1 template <typename A l l o c a t o r >
2 c l a s s Node {
3 c l a s s A l l o c a t o r * a l l o c a t o r ; // E r r o r
4 . . .
5 }
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Templates Containers Functionals/Algorithms Files Design Introduction

Notes on STL Templates

Template Non Type Parameters
stand for constant values that can be determined at compile or link time

1 An integer type or an enumeration type
2 A pointer type
3 A reference type

1 template <typename T, // a type paramete r
2 typename T : : A l l o c a t o r * A l l o c a t o r > // a nontype paramete r
3 c l a s s aDataS t ruc tu r e ;

Template Template Parameters

1 Placeholders for class templates
2 Declared much like class templates but keywords struct and

union cannot be used

1 template <template<typename X > c l a s s C > // OK
2 vo id f (C<i n t >* p ) ;
3

4 template <template<typename X > s t r u c t C > // E r r o r
5 vo id g (C<i n t >* p ) ; // not v a l i d
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Templates Containers Functionals/Algorithms Files Design Introduction

Notes on STL Templates

Default Template Arguments

Any type of template parameter can be equipped with a
default argument

1 template <template< typename T, typename A = A l l o c a t o r <T> >
2 c l a s s Con ta i n e r >
3 c l a s s Adapter {
4 Conta ine r<i n t > s t o r a g e ; // i m p l i c i t l y e q u i v a l e n t to
5 . . . // Conta ine r<i n t , A l l o c a t o r <i n t > >
6 }

An example: the STL map declaration

1 Maps and Multimaps are implemented as a balanced tree data
structure in STL

2 Each node has a key with a corresponding value. The order of
elements in the tree depends on the way two keys are
compared.

1 template < c l a s s Key , c l a s s T, c l a s s Compare = l e s s <Key>,
2 c l a s s A l l o c a t o r = a l l o c a t o r < pa i r <const Key , T> > >
3 c l a s s map ; // s i m i l a r l y f o r c l a s s s t d : : mult imap
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Templates Containers Functionals/Algorithms Files Design Container Examples (Bitset?)

Notes on STL Containers

Some stl container declarations

Some of the following declarations happen to be quite useful

1 vec to r <i n t > *m aVector ;
2 se t<s t r i n g > *m aSetOfS t r i ng s ;
3 map<long , multimap<double , S t a t i s t i c s * ,
4 s t d : : g r e a t e r <double> >*> *m dataS t ruc tu r e ;

STL map with key as a non-primitive type

1 What happens if you have something like map <
myStructure*, long >* aMap;

2 How would stl handle insertion or lookup in this case?

For methods defined in standard C++ library classes including STL, please check out
www.cplusplus.com/reference/stl/
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An example

1 s t r u c t v o x e l { // s t r u c t u r e d e c l a r a t i o n
2 i n t x ; i n t y ; double z ;
3 v o x e l ( i n t anX , i n t aY , double aZ ) : x ( anX ) , y (aY ) , z ( aZ ) {}
4 } ;
5 s t r u c t compareVoxel { // a f u n c t i o n o b j e c t s t r u c t u r e
6 bool operator ( ) ( s t r u c t v o x e l const& vo x e l b e f o r e ,
7 s t r u c t v o x e l const& v o x e l a f t e r ) const {
8 r e t u r n v o x e l b e f o r e . z > v o x e l a f t e r . z ;
9 }

10 } ;
11 . . . . . .
12 map<voxe l , s t r i n g , compareVoxel> *m =
13 new map<voxe l , s t r i n g , compareVoxel >() ;
14 map<voxe l , s t r i n g , compareVoxel > : : c o n s t i t e r a t o r m i t r ;
15 m−> i n s e r t ( make pa i r ( v o x e l ( 1 , 2 , 3 . 0 ) , ” f u r t h e r ” ) ) ;
16 m−> i n s e r t ( make pa i r ( v o x e l ( 1 , 2 , 4 . 0 ) , ” n e a r e s t ” ) ) ;
17 m−> i n s e r t ( make pa i r ( v o x e l ( 1 , 2 , 2 . 0 ) , ” f a r t h e s t ” ) ) ;
18 f o r ( m i t r = m−>beg in ( ) ; m i t r != m−>end ( ) ; m i t r++)
19 cout << mitr−>second << end l ;
20 d e l e t e m;
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Templates Containers Functionals/Algorithms Files Design Container Examples (Bitset?)

C++ string tokenizer

A practical and useful application

How about some string tokenization?

1 vo id t o k e n i z e ( s t r i n g& s t r , v e c to r <s t r i n g >& tokens ,
2 s t r i n g const& d e l i m i t e r s = ” ” ) {
3 // Sk ip d e l i m i t e r s a t b eg i nn i n g .
4 s i z e t l a s tP o s = s t r . f i n d f i r s t n o t o f ( d e l i m i t e r s , 0 ) ;
5 // Find the f i r s t ”non−d e l i m i t e r ”
6 s i z e t pos = s t r . f i n d f i r s t o f ( d e l i m i t e r s , l a s t P o s ) ;
7 whi le ( s t r i n g : : npos != pos | | s t r i n g : : npos != l a s tPo s )
8 {
9 // I f a token i s found , add i t to the v e c t o r

10 t okens . push back ( s t r . s u b s t r ( l a s tPo s , pos − l a s t P o s ) ) ;
11 // Sk ip d e l i m i t e r s . Note : the ” n o t o f ” i s u s e f u l h e r e
12 l a s t P o s = s t r . f i n d f i r s t n o t o f ( d e l i m i t e r s , pos ) ;
13 // Find the next ”non−d e l i m i t e r ”
14 pos = s t r . f i n d f i r s t o f ( d e l i m i t e r s , l a s t P o s ) ;
15 }
16 r e t u r n ;
17 }
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Templates Containers Functionals/Algorithms Files Design Container Examples (Bitset?)

C++ Bitset

Bitsets model fixed-sized arrays of bits or Boolean values
Although bitsets are included under C++ STL containers, they
really are not so 2

You cannot change the number of bits - it is a template
parameter
STL provides you with functionality manipulate individual bits
in the fixed size bitset

1 namespace s t d {
2 template < s i z e t B i t s> c l a s s b i t s e t ;
3 }
4 // Crea te an i n s t a n c e o f b i t s e t by c a l l i n g :
5 b i t s e t <7> a l l A s c i i B i t C omb i n a t i o n s ;
6 b i t s e t <32> aFourByteDataType ;

Million Dollar Question for Project 1 How can I use bitset to find
actual Unicode character codes?

2http://www.ddj.com/cpp/184401382 12 / 34
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C++ Bitset

Let’s write this function

1 vo id ge tUn i c odeCha r a c t e r s ( s t r i n g const& hexSt r i ng ,
2 vec to r <unsigned long>& un i c odeCha r s v e c ) {
3 s i z e t nHa l fBytesPerChar , n e x tHa l fBy t e I nd e x = 0 ,
4 endHa l fBy t e I ndex = 0 ;
5 // t e s t the f i r s t by te
6 i n t ut f8 IDHa l fBy teVa l , h a l fB y t eVa l ; char c ;
7 b i t s e t <4> i d ;
8 b i t s e t <32> rawUnicodeChar bs , f i n a lUn i c o d eCha r b s ;
9 whi le ( endHa l fBy t e I ndex != he xS t r i n g . l e n g t h ( ) ) {

10 i d . r e s e t ( ) ;
11 c = he xS t r i n g . c s t r ( ) [ n e x tHa l fBy t e I nd e x ] ;
12 i f ( ( c >= ( i n t ) ( ’ a ’ ) ) && ( c =< ( i n t ) ( ’ f ’ ) ) )
13 u t f 8 IDHa l fBy t eVa l = c − ( i n t ) ( ’ f ’ ) + 15 ;
14 e l s e u t f 8 IDHa l fBy t eVa l = c − ( i n t ) ( ’ 9 ’ ) + 9 ;
15

16 // c r e a t e the b i t s e t i d
17 i d |= ut f 8 IDHa l fBy t eVa l ;

********** continued to next slide ...
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C++ Bitset

1 // now check the h i g h e s t h a l f by te f o r t h i s un i code char
2 i f ( i d [ 0 ] && . . ) { // 4 by t e s
3 nHa l fByte sPe rChar = 4*2 ;
4 } e l s e i f ( ( i d [ 0 ] == 0) && ( i d [ 1 ] && . . ) ) { // 3 by t e s
5 nHa l fByte sPe rChar = 3*2 ;
6 } e l s e i f ( ( i d [ 1 ] == 0) && . . ) { // 2 by t e s
7 nHa l fByte sPe rChar = 2*2 ;
8 } e l s e { // 1 byte
9 nHa l fByte sPe rChar = 1*2 ;

10 }
11 // update endHa l fBy t e I ndex based on nHa l fByte sPe rChar ;
12

13 // copy the r e s p e c t i v e by t e s i n t o the un icodeChar b i t s e t
14 f o r ( s i z e t hb = nex tHa l fBy t e I nd e x ;
15 hb < endHa l fBy t e I ndex ; hb++ ) {
16 c = ( h e xS t r i n g . c s t r ( ) ) [ hb ] ;
17 // get the h a l fB y t eVa l
18 // c r e a t e the rawUnicodeChar bs u s i n g
19 // <<= and |= op e r a t i o n s on b i t s e t ;
20 }

********** continued to next slide ...
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C++ Bitset

1 // now e x t r a c t the f i n a l Unicode char b i t s e t
2 // from the raw Unicode c h a r a c t e r b i t s e t
3

4 switch ( nHa l fByte sPe rChar ) {
5 case 8 : // do someth ing
6 case 6 : // do someth ing
7 case 4 : // do someth ing
8 case 2 : // do someth ing
9 }

10 un i c odeCha r s v e c . push back
11 ( f i n a lUn i c o d eCha r b s . t o u l o ng ( ) ) ;
12

13 nex tHa l fBy t e I nd e x += nHa l fByte sPerChar ;
14 rawUnicodeChar bs . r e s e t ( ) ;
15 f i n a lUn i c o d eCha r b s . r e s e t ( ) ;
16 } // end ou t e r wh i l e l oop
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Function Objects and Algorithms

Math101 : A function that takes functions as input - functional

Function Object in C++

1 is an object that has an operator () defined so that in the code
below, foo() is a call of operator () for the function object foo
instead of a call for a function foo()

1 Funct ionObjectType foo ;
2 . . .
3 f oo ( . . . ) ;

2 might be smarter since it may have a state
3 Each function object has its own type - you can pass type of a

function object to a template to specify a certain behavior
4 is usually faster than a function pointer

1 c l a s s Funct ionObjectType {
2 p u b l i c : vo id operator ( ) ( ) { s t a t emen t s }
3 // r e t u r n type depends on a p p l i c a t i o n
4 } ;
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Function Objects and Algorithms

shuffling music in a media player library list

1 c l a s s M u s i c S h u f f l e C r i t e r i a {
2 p u b l i c : bool operator ( ) ( MusicObj const& m1,
3 MusicObj const& m2) {
4 r e t u r n m1. random ( ) < m2. random ( ) ;
5 }
6 } ;
7 i n t main ( ) {
8 typedef se t<MusicObj , Mu s i c S h u f f l e C r i t e r i a >
9 i T u n e s L i b Shu f f l e d ;

10 iTune sL i b myLib ;
11 . . .
12 iTune sL i b : : i t e r a t o r i t r ;
13 f o r ( i t r = myLib . beg in ( ) ; i t r != myLib . end ( ) ; i t r++ )
14 . . . // p l a y music e . g . t h i s−>p l a y (* i t r )
15 }
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Function Objects with internal states

1 c l a s s FO {
2 p u b l i c : i n t operator ( ) ( ) {
3 r e t u r n m value++; }
4 FO( i n t v a l u e ) : m va lue ( v a l u e ) {}
5 p r i v a t e : i n t m value ;
6 } ;
7 i n t main ( ) {
8 l i s t <i n t > c o l l e c t i o n ;
9 // use g en e r a t e n ( ) from <a l go r i t hms >

10 g en e r a t e n ( b a c k i n s e r t e r ( c o l l e c t i o n ) , // s t a r t
11 10 , // # of e l ement s
12 FO( 1 ) ) ; // g e n e r a t i n g sequence
13 // now r e p l a c e 2nd to l a s t−but−one e l ement s i n
14 // c o l l e c t i o n wi th v a l u e s s t a r t i n g at 50
15 gen e r a t e ( ++c o l l e c t i o n . beg in ( ) , // s t a r t
16 −−c o l l e c t i o n . end ( ) , // end
17 FO( 5 2 ) ) ; // new g en e r a t i n g sequence
18 }
19 Output : 1 2 3 4 5 6 7 8 9 10
20 1 52 53 54 55 56 57 58 59 10

http://www.cplusplus.com/reference/algorithm/generate n/
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Function Objects pass by value or reference

Function objects are passed by value than reference
∴ we cannot use the state of the FO
However, there is a way to pass function objects by reference

1 c l a s s FO { // d e f i n e d b e f o r e } ;
2 i n t main ( ) {
3 l i s t <i n t > c o l l e c t i o n ;
4 FO seq ( 1 ) ;
5 // r e u s e seq l a t e r from where i t l e a v e s o f
6 gene ra t e n <b a c k i n s e r t i t e r a t o r < l i s t <i n t > >,
7 i n t , FO&>
8 ( b a c k i n s e r t e r ( c o l l e c t i o n ) , // s t a r t
9 4 , // # of e l ement s

10 seq ) ; // pas s by r e f e r e n c e
11

12 // use seq from i n i t i a l v a l u e
13 g en e r a t e n ( b a c k i n s e r t e r ( c o l l e c t i o n ) , // s t a r t
14 4 , // # of e l ement s
15 seq ) ; // pas s by v a l u e
16 }

http://www.cplusplus.com/reference/std/iterator/
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Function Objects pass by value or reference

Predicates vs FOs

Predicates are functions or FOs that return a Boolean value
Not every function that returns a Boolean value is a valid
predicate for STL
Be warned Do not use FOs with the algorithm
remove if(collection.begin(), collection.end(), FO) for scenarios
like:

1 c l a s s I t h {
2 i n t i t h , count ;
3 p u b l i c : I t h ( i n t i ) : i t h ( i ) , count (0 ) {}
4 bool operator ( ) ( i n t ) { r e t u r n ++count == i t h ; }
5 } ;
6 l i s t <i n t > l ; l i s t <i n t > : : i t e r a t o r pos ;
7 pos = r emov e i f ( l . b eg i n ( ) , l . end ( ) , I t h ( 3 ) ) ;
8 // dangerous − copy p r e d i c a t e by v a l u e
9 l . e r a s e ( pos , l . end ( ) ) ;

10 Output : I f the l i s t has 1 2 3 4 5 6 7 8 9
11 the output w i l l be 1 2 4 5 7 8 9
12 // Note : Return v a l u e o f r emov e i f ( ) i s a fo rwa rd i t e r a t o r
13 // p o i n t i n g to the new end o f the sequence , which now i n c l u d e s
14 // a l l the e l ement s f o r which pred was f a l s e

http://www.cplusplus.com/reference/std/iterator/
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Function Adapters

Function adapter is a function object that enables combining
of different function objects with each other, with certain
values or even with special functions
Function adapters are FOs themselves

An example

1 f i n d i f ( c o l l e c t i o n . beg in ( ) , c o l l e c t i o n . end ( ) // range
2 bind2nd ( g r e a t e r <i n t >() , 35) ) // c r i t e r i o n

the expression bind2nd(greater<int>(), 35) produces a
combined function object that checks whether an int value is
greater than 35

This may prove very helpful during token processing
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Function Adapters - Applications on strings

character replacements in strings

Replace all non word characters

1 // remove a l l o c cu r en c e s o f g i v en c h a r a c t e r s
2 // w i t h i n a token s t r i n g
3 s t r i n g : : i t e r a t o r i t r ; // i t r −> r e u s a b l e i t e r a t o r
4 s t r i n g c h a r a c t e r s = ” ’ \ ” : ; , . ? / \ \ ˜ ‘ !@% #$%”+
5 ”ˆ&*−+={}[]()<>| \ t \ r \n” ;
6 s i z e t numChars = c h a r a c t e r s . l e n g t h ( ) ;
7 f o r ( s i z e t i = 0 ; i < numChars ; i ++){
8 i t r = r emov e i f ( token . beg in ( ) , token . end ( ) ,
9 bind2nd ( equa l t o <char >() , c h a r a c t e r s . a t ( i ) ) ) ;

10 token . e r a s e ( i t r , token . end ( ) ) ; // token i s a s t r i n g
11 }
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Function Adapters - Applications on strings

So what is bind2nd doing?

Constructs an unary function object from the binary function
object op by binding its second parameter to the fixed value x

1 template <c l a s s Operat ion , c l a s s T>
2 b inder2nd<Operat ion> bind2nd ( const Opera t i on&
3 op , const T& x ) {
4 r e t u r n b inder2nd<Operat ion >(op ,
5 typename Opera t i on : : s e cond a rgument t ype ( x ) ) ;
6 }

Parameters

op: Binary function object derived from binary function.
x: Fixed value for the second parameter of op.

Return value

An unary function object equivalent to op but with the second
parameter always set to x. binder2nd is a type derived from
unary function.
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Function Adapters - Applications on strings

So what is equal to doing?

This struct defines function objects for the equality
comparison operation.

1 template <c l a s s T> s t r u c t e q u a l t o : // d e r i v e d from
2 b i n a r y f u n c t i o n <T,T, bool> {
3 bool operator ( ) ( const T& x , const T& y ) const
4 { r e t u r n x==y ;} // t h i s shou ld l ook f a m i l i a r by now
5 } ;

Uses

Objects of this struct can be used with some standard
algorithms such as mismatch, search or unique.

TAKE HOME MESSAGE:You will need function predicates for e.g.
greater<double> even when storing ranked document ids in your favorite container.
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Algorithms - Applications on strings

lowercase all characters in a string

C++ style lowercasing

1 s t r u c t ToLower {
2 char operator ( ) ( char c ) const
3 { r e t u r n s t d : : t o l owe r ( c ) ; }
4 } ;
5 s t r i n g token = ”How about THIS?” ;
6 s t d : : t r an s f o rm ( token . beg in ( ) , token . end ( ) ,
7 token . beg i n ( ) , ToLower ( ) ) ;

transform()

1 template < c l a s s I n p u t I t e r a t o r , c l a s s Outpu t I t e r a t o r ,
2 c l a s s UnaryOperator >
3 Ou t pu t I t e r a t o r t r an s f o rm ( I n p u t I t e r a t o r f i r s t 1 ,
4 I n p u t I t e r a t o r l a s t 1 , Ou t p u t I t e r a t o r r e s u l t ,
5 UnaryOperator op ) {
6 whi le ( f i r s t 1 != l a s t 1 )
7 * r e s u l t++ = op (* f i r s t 1 ++);
8 r e t u r n r e s u l t ;
9 }
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Algorithms - std::transform()

transform() with binary function object

transform()

1 template < c l a s s I n p u t I t e r a t o r 1 , c l a s s I n p u t I t e r a t o r 2 ,
2 c l a s s Outpu t I t e r a t o r , c l a s s Bina r yOpe ra to r >
3 Ou t pu t I t e r a t o r t r an s f o rm ( I n p u t I t e r a t o r 1 f i r s t 1 ,
4 I n p u t I t e r a t o r 1 l a s t 1 , I n p u t I t e r a t o r 2 f i r s t 2 ,
5 Ou t pu t I t e r a t o r r e s u l t , B ina r yOpe ra to r b i n a r y op ) ;

1 i n t o p i n c r e a s e ( i n t i ) { r e t u r n ++i ; }
2 i n t op sum ( i n t i , i n t j ) { r e t u r n i+j ; }
3 i n t main ( ) {
4 vec to r <i n t > f i r s t ; v e c to r <i n t > second ;
5 vec to r <i n t > : : i t e r a t o r i t ;
6 // s e t some v a l u e s :
7 f o r ( i n t i =1; i <6; i++) f i r s t . push back ( i *10 ) ; // f i r s t : 10 20 30 40 50
8 second . r e s i z e ( f i r s t . s i z e ( ) ) ; // a l l o c a t e space
9 t r an s f o rm ( f i r s t . b eg i n ( ) , f i r s t . end ( ) , second . beg in ( ) , o p i n c r e a s e ) ;

10 // second : 11 21 31 41 51
11 t r an s f o rm ( f i r s t . b eg i n ( ) , f i r s t . end ( ) , second . beg in ( ) , f i r s t . b eg i n ( ) , op sum ) ;
12 // f i r s t : 21 41 61 81 101
13 cout << ” f i r s t c o n t a i n s : ” ;
14 f o r ( i t= f i r s t . b eg i n ( ) ; i t != f i r s t . end ( ) ; ++i t )
15 cout << ” ” << * i t ;
16 }
17 Output : f i r s t c o n t a i n s : 21 41 61 81 101
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Setting Locales in C++

Locales

A locale is a collection of functions and parameters used to
support national or cultural conventions
Depending on this locale, different format for floats, dates,
monetary values and so on are used
The format of a string defining a locale is usually:
language[ area[.code]] as in de DE.88591 (German in Germany
with ISO Latin-1 encoding)

1 char * s e t l o c a l e ( i n t ca tego ry , const char * l o c a l e ) ;
2 // d e c l a r e d i n <c l o c a l e > − C s t y l e g l o b a l f u n c t i o n

setlocale() influences the results of character classification and
manipulation functions as well as the I/O functions

1 l o c a l e = s e t l o c a l e ( LC ALL , ”” ) ; cout << ” l o c a l e = ” << l o c a l e ;
2 // produce s : l o c a l e = en US .UTF−8
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Setting Locales in C++

Locales

By changing a stream’s locale a programmer can change the
way the stream behaves to suit a different set of conventions

1 c l a s s l o c a l e {
2 // . . . .
3 e x p l i c i t l o c a l e ( const char * name ) ; // c o n s t r u c t l o c a l e u s i n g
4 // C l o c a l e name
5 s t a t i c l o c a l e g l o b a l ( const l o c a l e &); // s e t the g l o b a l l o c a l e
6 // ( ge t the p r e v i o u s l o c a l e )
7 // . . . .
8 } ;

Setting the global locale doesn’t change the behavior of existing
streams that are using the previous value of the global locale.

1 vo id f ( ) {
2 s t d : : l o c a l e l o c ( ”POSIX” ) ; // s t anda rd l o c a l e f o r POSIX
3 c i n . imbue ( l o c ) ; // l e t c i n use l o c
4 // . . .
5 c i n . imbue ( s td : : l o c a l e : : g l o b a l ( ) ) ; // r e s e t c i n to use the
6 // d e f a u l t l o c a l e
7 }
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C++ Unicode File I/O

Lets look at a concrete example

1 i f s t r e am u i f s ;
2 u i f s . open ( i nF i l e name . c s t r ( ) , i o s : : b i n a r y ) ;
3 s t r i n g de l im = ” \n\ r ” ; v e c to r <s t r i n g > utokens ;
4 vec to r <unsigned long> un i c odeCha r s v e c ;
5

6 i f ( u i f s . i s o p e n ( ) ) {
7 o f s t r eam uo f s ;
8 uo f s . open ( outF i l ename . c s t r ( ) , i o s : : out | i o s : : b i n a r y ) ;
9 i f ( ! uo f s . i s o p e n ( ) ) { // e x i t }

10 s t r i n g u l i n e , h e xS t r i n g ; char hexByte [ 3 ] ;
11 unsigned char v a l ;
12

13 whi le ( ! u i f s . e o f ( ) ) {
14 g e t l i n e ( u i f s , u l i n e ) ; uo f s << u l i n e ;
15 utokens . c l e a r ( ) ;
16 C U t i l i t i e s : : t o k e n i z e ( u l i n e , utokens , de l im ) ;
17 f o r ( s i z e t i = 0 ; i < utokens . s i z e ( ) ; i++ ) {
18 h e xS t r i n g = ”” ;
19 f o r ( s i z e t j = 0 ; j < utokens . a t ( i ) . l e n g t h ( ) ; j++ ) {
20 v a l = ( unsigned char ) ( u tokens . a t ( i ) . c s t r ( ) ) [ j ] ;
21 s p r i n t f ( hexByte , ”%x” , v a l ) ; h e xS t r i n g += hexByte ;
22 }
23 un i c odeCha r s v e c . c l e a r ( ) ;
24 ge tUn i c odeCha r a c t e r s ( hexS t r i ng , un i c odeCha r s v e c ) ;
25 }
26 }
27 u i f s . c l o s e ( ) ; u o f s . c l o s e ( ) ;
28 }
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An unique design pattern

Something to think about...

Let’s say your search engine framework have many different
modules that use the same token processing rules on a string
whenever needed.
The token processor class has a member function void
process(string& token) that changes the token being passed as a
reference.

How would you write a single tokenizer class that is
instantiated only once in the entire execution life cycle of the
program so that whenever any module needs to process a
token no separate token processor object is instantiated?
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An unique design pattern

1 c l a s s CTokenProcessor
2 {
3 p r i v a t e :
4 s t a t i c CTokenProcessor *m cTokenProcessor ; // NOTE!
5

6 se t<s t r i n g > *m stopWordSet ;
7 // TODO: p robab l y not needed ( o th e r than fun )
8 i n t m isTokenMonth ;
9 i n t m isTokenS la shSepara tedDate ;

10

11 protected :
12 CTokenProcessor ( vo id ) ; // p r o t e c t e d c o n s t r u c t o r
13

14 p u b l i c :
15 s t a t i c CTokenProcessor * g e t I n s t a n c e ( ) ;
16

17 // s e r v i c e f u n c t i o n s
18 vo id processToken ( s t r i n g& token ) ;
19 vo id r eadStopWordsF i l e ( vo id ) ;
20 i n t i sNumber ( const s t r i n g& s t r ) ;
21 p r i v a t e :
22 ˜CTokenProcessor ( vo id ) ;
23 } ;
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An unique design pattern

So how would you write getInstance()?

1 CTokenProcessor * CTokenProcessor : : g e t I n s t a n c e ( ) {
2 i f ( m cTokenProcessor == 0 ) {
3 m cTokenProcessor = new CTokenProcessor ( ) ;
4 }
5 r e t u r n m cTokenProcessor ;
6 }

The destructor is also private and that ensures persistence of a
single instance of this class in memory througout the entire
lifecycle of the program
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The End

Part II

The End
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The End

That’s all folks - Thanks!

Questions?
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