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principle , noun

A a general scientific theorem or natural law
A a rule or code of conduct

A a fundamental truth or proposition serving as the
foundation for belief or action

A a fundamental assumption forming the basis of a
chain of reasoning

Concise Oxford English DictionaryWab®Oxxéodos E€olgl eghabDec



misunderstanding , noun

A a failure to understand something correctly
A misinterpretation

A misconception

A a disagreement or quarrel

Concise Oxford English DictionaryWab®Oxxéodos E€olgl eghabDec
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At some level the
style becomes the
substance.
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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



oDonot Repeat Your s
software development principle

that encourages developers to

avold duplicating code In a system.

geeksforgeeks.org/softwargineering/dontepeatyourselfdryin-softwaredevelopment



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/wh&t-dry-development
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L et 0s get somet'ni I
way up -front. In the first edition

of this book we did a poor job

of explaining what we meant

by Donot Repeat You
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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

t hat DRY means- 0dc
and-paste |1 nes of
Thatisp'a el (01 =DRY , D
tiny and fairly trivial part.
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The Once and Only Once
principle, which applies only

to the functional behavior of
code, can be thought of as a
subset of DRY.

Steve Smith

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



Once and Only Once
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EMBRACE CHANGE

Kent Beck

Foreword by Erich Gamma




Here Is what | mean by simplest| four 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 . i 0 Gl
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...?
[ aas0apnilly 0 U 6.0 d el
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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.



Data Abstraction and Hierarchy

Barbara Liskov
MIT Laboratory for Computer Science
Cambridge, Ma. 02139



PROGRAMMING WITH ABSTRACT DATA TYPES

Barbara Liskov
Massachusetts Institute of Technology
Project MAC
Cambridge, Massachusetts

Stephen Zilles
Cambridge Systems Group
IBM Systems Development Division
Cambridge, Massachugetts

Abstract

The motivation behind the work in very-high-level languages is to ease the programming task by pro-
viding the programmer with a language containing primitives or abstractions suitable to his problem area.
The programmer is then able toc spend his effort in the right place; he concentrates on solving his problem,
and the resulting program will be more reliable as a result. Clearly, this is a worthwhile goal.

Infortunately, it is very difficult for a designer to select in advance all the abstractions which the
users of his language might need. If a language is to be used at all, it is likely to be used to solve
problems which its designer did not envision, and for which the abstractions embedded in the language are
not sufficient.

This paper presents an approach which allows the set of built-in abstractions to be augmented when the
need for a new data abstraction is discovered. This approach to the handling of abstraction is an outgrowth
of work on designing a language for structured programming. Relevant aspects of this language are described,
and examples of the use and definitions of abstractions are given.



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.



could easily have been abstract types instead. In
that case, the built-in predicate alphanumeriec, for
example, would have been expressed as
char$alphanumeric. Only the syntax would change;
the meaning and use of the types would be the same
in either case,

To sum up, Polish_gen makes use of five data
abstractions, infile, outfile, grammar, token and
stack, plus one functional abstraction, scan, The
power of the data abstractions is illustrated by
the types infile and outfile, which are used to
shield Polish_gen from any physical facts concerning
its input and output, respectively. Polish_gen does
not know what input and output devices are being
used, when the I/0 actually takes place, nor does it
know how characters are represented on the devices.
What it does know is just enough for its needs: For
parameter output it knows how to add a string of
characters (outfileSout str) and how to signify that
the output is complete (outfileSclose). For param~-
eter input, it knows how to obtain the next char-
acter (infile$get), how to look at the next char-
acter without removing it from input (infileSpeek),
and how to recognize the end of input (infileSeof).
(Note that for scan to operate correctly, infile
must provide a non-blank, non-alphanumeric character
on any call on infile$get or infileSpeek after the
end of file has been reached.) 1In every case its
knowledge consists of the names of the operations
which provide these services.

Defining Abstract Data Tvpes -

In this section, we describe the programming
object -- the operation cluster -- whose translation
provides an implementation of a type. The cluster

stack: cluster (element_ type: type)
is push, pop, top, erasetop, empty;

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

create
s: rep(element_type);
s.tp := 0;
s.e_type := element_type;
return s;
end
push: operation(s: rep, Vv: s.e_type);
s.tp := s.tp+l;
s.stks.tp] := v;
return;

end

pop: operation(s: rep) returns s.e_type;

if s.tp=0 then error;
g.tp := s.tp-1;
return s,stk[s.tp+l];
end

top: operation(s: rep) returns s.e_type;

if s.tp = O then error;
return s.stkfs.tp];
end



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 );
stp:= tp +1;
s.stk [s.tp] :=v;
return ;
end

pop: operation (s: rep) returns s.e type ;
if stp=0 thenerror ;

s.tp ;= s.tp apuk
return s.stk [s.tp + 1];
end

top: operation (s: rep) returns s.e type ;
if stp=0 thenerror ;
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 ();
}



On the Criteria To Be
Used in Decomposing

Systems into Modules

D.L. Parnas
Carnegie-Mellon University

This paper discusses modularization as a mechanism
for improving the flexibility and comprehensibility of a
system while allowing the shortening of its development
time. The effectiveness of a ‘‘modularization’’ is
dependent upon the criteria used in dividing the system
into modules. A system design problem is presented and
both a conventional and unconventional decomposition
are described. It is shown that the unconventional
decompositions have distinct advantages for the goals
outlined. The criteria used in arriving at the decom-

positions are discussed. The unconventional decomposi-
tfion if imnlemented with the convantional acoenmnttnn

Introduction

A lucid statement of the philosophy of modular
programming can be found in a 1970 textbook on the
design of system programs by Gouthier and Pont [I,
910.23], which we quote below:!

A well-defined segmentation of the project effort ensures
system modularity. Each task forms a separate, distinct program
module. At implementation time each module and its inputs and
outputs are well-defined, there is no confusion in the intended
interface with other system modules. At checkout time the in-
tegrity of the module is tested independently; there are few sche-
duling problems in synchronizing the completion of several tasks



The [...] decomposition was made
UUDPOIl w?HOI OUOEUDO
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 iInner workings.



INFORMATION PROCESSING 71 — NORTH-HOLLAND PUBLISHING COMPANY (1972)

INFORMATION DISTRIBUTION ASPECTS OF DESIGN METHODOLOGY *

D.L. PARNAS

Computer Science Department, Carnegie-Mellon University, Pittsburgh, Pennsylvania, USA

The role of documentation in the design and implementation of complex systems is explored, resulting in sugges-
tions in sharp contrast with current practice, The concept of system structure is studicd by examining the meaning of
the phrase “connections between modules’. It is shown that several system design poals (each suggesting a partial
time ordering of the decisions) may be inconsistent. Some properties of programmers are discussed. System documen-
tation which makes all information accessible to anyone working on the project, is discussed, The thesis that such in-
formation “‘broadcasting” is harmful, that it is helpful if most system information can be hidden from most program-
mers, is supported by use of the above mentioned considerations as well as by examples.



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
PEUOEEEEUUDPOI 2 wbUu
helpful If most iInformation 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 controlthe
distribution of design information as it is
developed.



We can avoid [...] conflict by designing the
external interface [...] but hiding the detalls
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;



new [ h push A
> Empty B Non Empty
- T ‘ “ pop / [empty] . T ‘ g
depth empty
top / throw top
pop / throw push

pop / [not empty]



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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Hints for Computer System Design
Butler W. Lampson

Computer Science Laboratory
Xerox Palo Alto Research Center
Palo Alto, CA 94304

Abstract

Experience with the design and implementation of a num-
ber of computer systems, and study of many other sys-
tems, has led to some general hints for system design
which are described here. They are illustrated by a num-
ber of examples, ranging from hardware such as the Alto
and the Dorado to applications programs such as Bravo
and Star,

1. Introduction

Designing a computer system is very different from design-
ing an algorithm:

The exrernal interface (i.e., the requirement) is more
complex, less precisely defined, and more subject to
change.

and studied many other systems, both successful and un-
successful. From this experience come some general hints
for designing successful systems. I claim no originality for
them; most are part of the folk wisdom of experienced
designers. Nonetheless, even the expert often forgets, and
after the second system [6] comes the fourth one.
Disclaimer: These are not

novel (with a few exceptions),

foolproof recipes,

laws of system design or operation,

precisely formulated,

consistent,

always appropriate,

approved by all the leading experts,

or guaranteed to work;



An Interface IS a contract
to deliver a certain amount
of service
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C and pipes: 1971-1973

or “who into cat into grep,” and so on; it’s very easy to say
that, and it was clear from the start that that was something
you'd like to say. But there are all these side parameters that
these commands have; they don’t just have input and output
arguments, but they have the options, and syntactically it was
not clear how to stick the options into this chain of things
written in prefix notation, cat of grep of who [i.e.,
cat(grep(who ...))]. Syntactic blinders: didn’t see how to do it.
So I had these very pretty programs written on the blackboard
in a language that wasn't strong enough to cope with reality.
So we didn’t actually do it.

And over a period from 1970 to 1972, I'd from time to
time say, “How about making something like this?” and I'd
put up another proposal, another proposal, another proposal.
And one day I came up with a syntax for the shell that went
along with the piping, and Ken said, “I'm going to do it!” He
was tired of hearing all this stuff, and that was—you've read
about it several times, 1'm sure—that was absolutely a fabu-
lous day the next day. He said, “I'm going to do it.” He didn't
do exactly what I had proposed for the pipe system call; he in-
vented a slightly better one that finally got changed once
more to what we have today. He did use my clumsy syntax.

He put pipes into Unix, he put this notation [Here Mcilroy
pointed to the board, where he had written: f > g > c] into shell, all
in one night.... Most of the programs up to that time couldn’t
take standard input, because there wasn't the real need. So they
all had file arguments; grep had a file argument, and cat had a
file argument, and Thompson saw that that wasn’t going to fit
with this scheme of things and he went in and changed all
those programs in the same night. [ don't know how.... And
the next morning we had this orgy of one-liners.

Dick Haight, later to become manager of PWB, told August Mohr:

I happened to have been visiting the research crew the day
they implemented pipes. It was clear to everyone, practically
minutes after the system came up with pipes working, that it
was a wonderful thing. Nobody would ever go back and give
that up if they could.

51

52 Birth of a System

Prior to that night, Unix had no “toolbox" concept. The inven-
tion of pipes laid the groundwork for a fresh way of thinking about
software that was explored over years to come. That way of thinking
would lead to a unique philosophy. Where the toolbox was con-
cerned, Mcllroy states: Pipes created it.

Mahoney asked him: “Unix looked different after pipes?” And
Mcllroy said:

Yes, the philosophy that everybody started putting forth,
“This is the Unix philosophy. Write programs that do one
thing and do it well. Write programs to work together. Write
programs that handle text streams, because that is a universal
interface.” All of those ideas, which add up to the tool ap-
proach, might have been there in some unformed way prior
to pipes, but they really they came in afterwards.

Tools and toolboxes were something Brian Kernighan was to get
involved with. But initially he merely made one change to Thomp-
son’s implementation of pipes. He substituted » for >. He told Ma-
honey pipes were

the thing that makes it all work, in some sense. It’s not that
you couldn’t do those kinds of things, because /O redirection
predates pipes by a noticeable amount—not a tremendous
amount, but it definitely predates it; [ mean, that’s an oldish
idea. And that’s enough to do most of the things that you cur-
rently do with pipes; it's just not notaticnally anywhere near
so convenient. | mean, it’s sort of loosely analogous to work-
ing with Roman numerals instead of Arabic numerals. [ mean,
it’s not that you can’t do arithmetic; it's just a bitch. Much
more difficult, perhaps, and therefore mentally not more con-
straining. But all of that stuff is now squashed into such a nar-
row interval that I don’t even know when it happened. 1
remember that the preposterous syntax, the > >, or whatever
syntax that somebody came up with, and then all of a sudden
there was the vertical bar and just everything clicked at that
point. And that was the time then I could start to make up
these rteally neat examples that would show things like



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

Doug Mcliroy
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