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principle , noun
Áa general scientific theorem or natural law

Áa rule or code of conduct

Áa fundamental truth or proposition serving as the 
foundation for belief or action

Áa fundamental assumption forming the basis of a 
chain of reasoning

Concise Oxford English Dictionary ā Oxford English Dictionary ā Merriam-Websterõs Collegiate Dictionary



misunderstanding , noun
Áa failure to understand something correctly

Ámisinterpretation

Ámisconception

Áa disagreement or quarrel

Concise Oxford English Dictionary ā Oxford English Dictionary ā Merriam-Websterõs Collegiate Dictionary





At some level  the 

style becomes the 

substance.





Donõt

Repeat

Yourself



You might be familiar with the 
DRY principle in programming.
It encourages the reduction of code 
duplication, which often leads to 
more maintainable, efficient, and 
less error-prone programs.

codeconservatory.com/blog/post/dry



òDonõt Repeat Yourselfó (DRY) is a 
software development principle 
that encourages developers to 
avoid duplicating code in a system.

geeksforgeeks.org/software-engineering/dont-repeat-yourselfdry-in-software-development



DRY [...] is a principle of software 
development that aims at reducing 
the repetition of patterns and code 
duplication in favor  of abstractions 
and avoiding redundancy.

digitalocean.com/community/tutorials/what-is-dry-development





Letõs get something out of the 

way up -front.                        In the first edition 

of this book  we did a poor job 

of explaining what we meant 

by Donõt Repeat Yourself.





Every piece of knowledge 

must have a single, 

unambiguous, authoritative 

representation within a system.



Many people took it to refer 

to code only: they thought 

that DRY means òdonõt copy-

and -paste lines of source.ó

That is part of DRY, but itõs a 

tiny and fairly trivial  part.





Steve Smith
97-things -every -x-should -know.gitbooks.io/97 -things -every -programmer -should -know/content/en/thing_30

The Once and Only Once 

principle, which applies only 

to the functional behavior  of 

code, can be thought of as a 

subset of DRY.



The Once and Only Once



The OAOO





Here is what I mean by simplestɭfour constraints, in 
priority order.

1. The system (code and tests together) must 
communicate everything you want to communicate.

2. The system must contain no duplicate code. (1 and 2 
together constitute the Once and Only Once rule).

3. The system should have the fewest possible classes.

4. The system should have the fewest possible 
methods.



DRY is about the duplication of 

knowledge , of intent . Itõs about 

expressing the same thing in 

two different places, possibly in 

two totally different ways.



Do you have to change code 

and documentation, or a 

database schema and a 

structure that holds it, or...?

If so, your code isnõt DRY.



Information

Hiding



Data

Hiding



Data

Abstraction



Data abstraction is a valuable 
method for organizing programs 
to make them easier to modify 
and maintain.                         Inheritance allows 
one implementation of a data 
abstraction to be related to 
another hierarchically.







An abstract data type defines a 
class of abstract objects which is 
completely characterized by the 
operations available on those 
objects.



A programmer [...] is concerned 
only with the behavior which 
that object exhibits but not with 
any details of how that behavior 
is achieved by means of an 
implementation.





stack: cluster ( element_type : type ) is  push, pop, top, ...;

    rep ( type_param : type ) = ( tp : integer ; e_type : type ; stk : array [1..] of  type_param );

    create
        s: rep ( element_type );
        s.tp := 0;
        s.e_type  := element_type ;
        return  s;
        end

    push: operation (s: rep , v: s.e_type );
        s.tp := tp  + 1;
        s.stk [s.tp] := v;
        return ;
        end

    pop: operation (s: rep ) returns  s.e_type ;
        if  s.tp = 0 then error ;
        s.tp := s.tp -  1;
        return  s.stk [s.tp + 1];
        end

    top: operation (s: rep ) returns  s.e_type ;
        if s.tp = 0 then error ;
        return s.stk [s.tp];
        end
    ...
    end stack



template <typename element_type >
class  stack
{
private :

    std:: size_t  tp ;
    std::vector< element_type > stk ;

public :

    stack()
    {
        this - >tp  = 0;
    }

    void  push( element_type  v)
    {
        this - >stk.resize (++this - >tp );
        this - >stk [this - >tp  -  1] = v;
    }

    element_type  pop()
    {
        if  ( this - >tp  == 0)
            throw  std::exception();

        return  this - >stk [ -- this - >tp ];
    }

    element_type  top() const
    {
        if ( this - >tp  == 0)
            throw  std::exception();

        return this - >stk [this - >tp  -  1];
    }

    bool  empty() const
    {
        return  this - >tp  == 0;
    }
};



template <typename element_type >
class  stack
{
private :

    std:: size_t  tp  = 0;
    std::vector< element_type > stk ;

public :

    stack() = default ;

    void  push( element_type  v)
    {
        stk.resize (++ tp );
        stk [ tp  -  1] = v;
    }

    element_type  pop()
    {
        if  ( tp  == 0)
            throw  std::exception();

        return  stk [ -- tp ];
    }

    element_type  top() const
    {
        if  ( tp  == 0)
            throw  std::exception();

        return  stk [ tp  -  1];
    }

    bool  empty() const
    {
        return  tp  == 0;
    }
};



template <typename element_type >
class  stack
{
private :

    std::vector< element_type > stk ;

public :

    stack() = default ;

    void  push( const  element_type  & v)
    {
        stk.push_back (v);
    }

    element_type  pop()
    {
        if  (empty())
            throw  std::exception();

        auto  result = std::move( stk.back ());
        stk.pop_back ();
        return  result;
    }

    const  element_type  & top() const
    {
        if  (empty())
            throw  std::exception();

        return  stk.back ();
    }

    bool  empty() const
    {
        return  stk.empty ();
    }
};





The [...] decomposition was made 
ÜÚÐÕÎɯɁÐÕÍÖÙÔÈÛÐÖÕɯÏÐËÐÕÎɂɯÈÚɯÈɯ
criterion.



Every module [...] is characterized 
by its knowledge of a design 
decision which it hides from all 
others.             Its interface or definition 
chosen to reveal as little as 
possible about its inner workings.





Some properties of programmers are 
discussed.                   System documentation 
which makes all information 
accessible to anyone working on the 
project, is discussed.



The thesis that such information 
ɁÉÙÖÈËÊÈÚÛÐÕÎɂɯÐÚɯÏÈÙÔÍÜÓȮɯÛÏÈÛɯÐÛɯÐÚɯ
helpful if most information can be 
hidden from most programmers, is 
supported [...].



We can avoid many of the problems discussed 
here by rejecting the notion that design 
information should be accessible to everyone.
Instead we should allow the designers, those 
who specify the structure, to control the 
distribution of design information as it is 
developed.



We can avoid [...] conflict by designing the 
external interface [...] but hiding the details 
that we think likely to change from those who 
should not use them.



template <typename element_type >
class  stack
{
public :
    stack();
    void  push( const  element_type  &);
    element_type  pop();
    const  element _type  & top () const ;
    bool  empty() const ;
    ...
};



Non- EmptyEmpty

depth
top / throw
pop / throw

empty
top
push
pop / [not empty]

push

pop / [empty]

new



A new stack

             is empty

          An empty stack

             has no top

             cannot be popped

             becomes non- empty by retaining a pushed value as its top

             that was previously non - empty can be repushed

          A non - empty stack

             retains a pushed value as its top

             on popping returns previous push and reveals previous top

             on popping returns previous pushes in reverse order of pushing
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An interface is a contract
to deliver a certain amount 
of service









Single
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Principle





This is the Unix philosophy.
Write programs that do one 
thing and do it well.

Doug McIlroy
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Single

Reason for

Change




