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NORMATIVE REFERENCES

TIOBE index — The coding standards company. Here the programming
languages are rated due to different criteria using popular search engines [19]:

e Google: 30%

e Blogger: 30%

o Wikipedia: 15%
e YouTube: 9%

e Baidu: 6%

e Yahoo!: 3%

e Bing: 3%

e Amazon: 3%

ISO/IEC 30170 - is the international standard for Ruby language. It describes
the Ruby syntax, the execution of Ruby code, and a small library of classes and
modules, with enough detail for 313 pages. The mruby implementation targets this
standard. ISO/IEC 30170 omits part of Ruby's core library, and is not enough to run
some Ruby programs. [18]

JIS X 3017:2011 — Ruby code standards from Japanese Institution of
Standardization.



DEFINITIONS

1. YARV - (Yet another Ruby VM) is a bytecode interpreter that was
developed for the Ruby programming language by Koichi Sasada. The goal of the
project was to greatly reduce the execution time of Ruby programs.Since YARV has
become the official Ruby interpreter for Ruby 1.9, it is also named KRI(Koichi's
Ruby Interpreter).

2. Scripting language - a programming language that supports the writing
of seripts, programs written for a special runtime environment that can interpret
and automate the execution of tasks which could alternatively be executed one-by-
one by a human operator.

3. System programming language - a language designed for writing system
software as distinct from application software.

4. Compiler - a computer program (or set of programs) that transforms source
code written in a programming language (the source language) into another computer
language (the target language, often having a binary form known as object code).
The most common reason for wanting to transform source code is to create
an executable program.

S. Interpreter - a computer program that executes, i.e, performs, instructions
written in a programming language. An interpreter generally uses one of the
following strategies for program execution:

1.execute the source code directly

2.translate source code into some efficient intermediate representation and
immediately execute this

3.explicitly execute stored precompiled code[1] made by a compiler which is part of
the interpreter system

6. POLA - principle of least astonishment.

7. Encoding Standard - An encoding defines a mapping from a code point
sequence to a byte sequence (and vice versa).

8. Multi-platform - If a software program is developed for mulitple operating
systems, it is considered to be "multiplatform."



9. GUI - Graphical User Interface
10. OOP - Object Oriented Programming

11. Class - In object-oriented programming, a class is a construct that is used
to create instances of itself — referred to as class instances, class objects, instance
objects or simply objects. A class defines constituent members which enable its
instances to have state and behavior.

12. Subclass - A class that is derived from another class is called
a subclass (also a derived class, extended class, or child class).

13. Inheritance - classes can be derived from other classes,
thereby inheriting fields and methods from those classes.

14. Source lines of code (SLOC) - a software metric used to measure the size
of acomputer program by counting the number of lines in the text of the
program's source code.

15. Source code - any collection of computer instructions(possibly
with comments) written using some human-readable computer language, usually
as text. The source code of a program is specially designed to facilitate the work of
computer programmers, who specify the actions to be performed by a computer
mostly by writing source code. The source code is often transformed by
a compiler program into low-level machine code understood by the computer. The
machine code might then be stored for executionat a later time. Alternatively,
an interpreter can be used to analyze and perform the effects of the source code
program directly on the fly.

16. Iterator - any object that, pointing to some element in a range of elements
(such as an array or a container), has the ability to iterate through the elements of that
range using a set of operators.

17.  Multiple  Inheritance - a  feature of some object-
oriented computer programming languages in which a class can inherit characteristics
and features from more than one superclass. It is distinct from single inheritance,
where a class may only inherit from one particular superclass.

18. Super class - The class from which the subclass is derived is called
a superclass (also a base classor a parent class).



Abstract

Nowadays web development programming is very popular. Using object-
oriented programming (OOP) languages in it made it fun to design overall
architectures, functionality and ease of usability. As the scripting languages did not
lose their popularity in this process, on their own field they also were making
progress for making web development interesting for a programmer. Also scripting
languages’ popularity is stable because of their compatibility and ease of use with the
other languages. Considering these in this paper the comparison of basic items is
made, that exist in Ruby and Python.

Python itself was already popular, but coming of Ruby into the world of
developers made them to begin many discussions. This work will give you basic view
to make yourself a conclusion which one to choose and here it’s assumed that you
already know one of the OOP languages or at least have some basic understanding of
it.

It won’t be just the basic interview with Python and Ruby, but from the
introduction part the main concepts for language differences like dynamic versus
static typing, strong and weak typing, compiled versus interpreted properties’
overview will be made.

At the end developers will be able to conclude for themselves how to start and
continue, while making clear reasoning. Because the work was made to do a rational
overview of both Ruby and Python so that there won’t be any prejudice of a
particular individual.



AbcTpakT

B coBpemeHHOM MHpe Be6 NpOrpaMMHpOBAaHHE OYeHb THOIYJISIPHO.
Wcnonk3oBanne B HUX OOBEKTHO-OPUEHTHPOBAHHBIX S3BIKOB NIPOrpaMMUPOBaHHS
(OOII) cnenano MHTEpeCHBIM MpOIECC Au3aitHa Bceit apXHUTEKTYpPBhI, PYHKIHOHAJIOB
U JIETKOCTH yNOTpeOneHus. Y B 3TOM Npouecce CKpHUIITOBBIE S3BIKH TOXE HE TEPSIIU
CBOIO MOMNYJIAPHOCTB, B CBOEH OONAaCTH OHHM TOXE MPOrpEeCCHpPOBANH, YTOOH I
paspaboTyrka 6BUIO MHTEpPeCHO BeG NPOrpaMMUpOBaHHE B IenoMm. K TOMY Xe€ HX
TOIMyJIAPHOCTE CTaOMIBHO, MOTOMY YTO OHM COBMECTHMBI U JIEIKO UCTIOJIB3YIOTCS
HapsAay C IPYTMMM sA3bIKaMH. YYWTHIBas 3TO, B 3TOH paboTe Gbuio IIPUBEICHO
CpaBHEHHE OCHOBHBIX 2JIEMEHTOB, KOTOPBIE €CTh B A3bIKaX Py6u u [TuTom.

ITuton cam mo cebe ObLT yXe MOMyJIAPEH, HO npuxox Pybu B mup
pa3pabOTYHKOB 3aCTaBUIIO MX HAayaTh MHOXECTBO MUCKYCCHH. JTa paboTta gact BaMm
OCHOBHOH 0030p, 4TOOBI BBl MOITH CAENaTh Wi ceds BBIBOJ, KOTOPHIA W3 HHX
BBIOMpPATh U 3MECh YYMTBIBAETCS, YTO BBl yX€ 3HAETE ONHY U3 M3bikoB OOl MHiH
MHHHMYM UMeEETE HEKOTOPBIE OCHOBHEIE MOHATHSA KoHLenuu QOIT.

OT10 He GyAeT TONBKO 3HAaKOMCTBO ¢ ITUTOH U Py6u B o011eM, Ho U3 BBedEHHUS
OCHOBHBIC NOHATHA AJIS Pa3IM4MM SA3BIKOB KaK AMHAMUYECKOE M CTATHCTHYECKOE
MpOrpaMMHPOBaHHe, CTPOrHi U cnabblii KOHTPOJIb THUIIOB, KOMIIMIMPOBAHHEIE U
HUHTEPIIPETHPOBAHHEIE CBOMCTBA OYAyT pacCCMOTPEHEI.

B xoHue pa3paboT4HKK CMOrYT CAENATH BBIBOM, KAK HAYMHATE K IIPOJIOKUTH
NP 3TOM OCHOBBIBASCH Ha YETKO MOCTABEHHBIX NMpHuuHaX. Ilotomy uro paboTa
Obuta cliesiana yisl pallMoOHANILHOTO 0630pa 06EUX SA3BIKOB, YTOGL! He OBLIO HMKaKUX
npenyOexaeHuu.



Tyi#iin

Kazipri Tanma WHTEpHETTiH JdaMyblHa OainaHbiCTBl BeG HHTepdeHcTIH
OarmapnamanblK KaMTaMachl3 €Tilyi Ae ©3 e3eKTimirin cakrayna. OHBIH iLIiHZAE
obwekrini-6arepiTranran 6arnapnamanay tingepin (OBB) xonmany »anmel KyphlibIM,
(GyHKUHOHANAAp MEH KOJAAHbIC BIHFAHJIBIIBIFBIH PICIMAEY MPOUECIH KBI3BIKTH €TTi.
Xone Oy mpoueccTe CKPHIITIK TIIAEP ©3 ©3EKTiNiriH >KOFalTHaAbl, 63 alaHbBIHIA
onap Ja IpPOTpeccHeH ajra 6acThl JKoHE COJ apKblibl Oardapnamayiusiiapra Be6
6argapnamanay/ibl KeI3bIKTEI €TTi. OFaH KOca OJlap[blH ©3€KTiNIr TYpaKThl, OHTKEHI
onmap 6Gacka Oarmaprnamanay TingepiMeH YHIECIMAI >XOHe KaTap KOJJaHFaHFa
bIHFaiiel. OCBIHBI €CKepe OTBIPKIN, OCBI XKYMEBICTA Pybu xoHe Iluton Tinmepidaeri
Heri3r1 3IEMEHTTEPAIH CallbICTHIPYHI XKaCalbIH/BI.

Iluton  oman  anAplH  Ja  TaHeIMan  OonatbiH, an  Py6unin
GarmapnamayIubUIap/ABIH eMiHe Kipyl onap[blH KenTereH mikipranactapsiHa ceGen
Gonnbl. Byt )KYMBIC Ci3fiepre Xailbl TAHBITY XKacal/bl, COJ apKbLIbI Ci3fep ekeyiHiH
KaichIChIH TaHAAaNHTBIHBIHBI3FA IIEIIIM JXacai ajacei3ap XoHe Oy xepne ci3 Obb
Tingepiniy 6ipin Ginexi Hemece OBb koHUeNTLNepiHiH Herisri TyciHirime we nen
KaObL11aHy a.

Byn Tex kaHa Py6u jxone ITdTOHMEH XaIIBl TaHBICY FaHa GonmMaiinsl, 6ipaK
KipicefileH TinAepAiH e3remenirine OallNaHBICTBl HEri3ri MblHagait TyciHikTep
KapacTBIPbLIAIEL: JHHAMHUKANBIK XKOHE CTATUCTHKANLIK Oarmapnamanay, Katan sKoHE
onci3 T 6aKblIaybl, KOMIHIALMAIAHFAH JKOHE HHTEpIpeTauMsAIaHFaH TiUTAEP
KacHerTi.

ConplHAa OarmapiaMaiayIubliap e3A€piHe Kajaif OacTtay xoHe KAJIFAaCTBIPBIII
aNpll KeTETIHAIriHEe IemiMIi HakThl cebenTepre Herigene OTHIPBINT KaOkLIAaH
amagel. OWTkeHi dxympic IluTon >oHe Pybu Tinnepinin panmonanmsl TypIe
KapacThIpy YIUIH >KacajblHIBI, OCHl apKbUIBl Oacka mikipnepni apaiacThIpMay
Ke31el.



1. Introduction
1.1. Problems of choosing a language

For a developer used to work with system languages like C++ or Java a
question like “why do I need to know a script language?” may be common. So let’s
discuss!

In coding with system languages the compiled code is used and with low
performance computers it’s good to use (Nowadays our computers work really fast so
there’s no need for a developer to distinguish between these two types according to
the performance). While in scripting its code doesn’t need to be compiled because it’s
already interpreted.

There are two important tradeoffs: interpreted vs. compiled
and static vs. dynamic typing.

e Interpreter: Fast to develop (edit and run). Slow to execute because each
statement had to be interpreted into machine code every time it was executed
(think of what this meant for a loop executed thousands of times).

* Compiler: Slow to develop (edit, compile, link and run. The compile/link steps
could take serious time). Fast to execute. The whole program was already in
native machine code.

A one or two order of magnitude difference in the runtime performance existed
between an interpreted program and a compiled program. Other distinguishing points,
run-time mutability of the code for example, were also of some interest but the major
distinction revolved around the run-time performance issues.

Today the landscape has evolved to such an extent that the
compiled/interpreted distinction is pretty much irrelevant. Many compiled languages
call upon run-time services that are not completely machine code based. Also, most
interpreted languages are "compiled" into byte-code before execution. Byte-code
interpreters can be very efficient and rival some compiler generated code from an
execution speed point of view.

The classic difference is that compilers generated native machine code,
interpreters read source code and generated machine code on the fly using some sort
of run-time system. Today there are very few classic interpreters left - almost all of
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them compile into byte-code (or some other semi-compiled state) which then runs on
a virtual "machine".

Python and Ruby, which we discuss about in this work are the ones compiling
into byte-code.

Scripting languages are higher-level than system programming languages, as a
single instruction does a lot more work, mostly due to the fact that primitive
operations in scripting languages are far more powerful.[1]

As for the static vs. dynamic typing there’s also consideration of strong and
weak typed language features.

Static typed programming languages are those in which variables need not be
defined before they’re used.

Dynamic typed programming languages are those languages in which variables
must necessarily be defined before they are used.

Programming languages in which variables have specific data types are strong
typed. This implies that in strong typed languages, variables are necessarily bound to
a particular data type.[11] Let’s see this with an example of python code:

ijthon code:

E>>> foo = "x"

>>> foo = foo +2

t

- Traceback (most recent call last):

. File "<pyshell#3>", line 1, in ?
foo = foo + 2

[TypeEn'or: cannot concatenate 'str' and 'int' objects
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As the error shows the type of string cannot be used along with the int type.
Thus this implies that Python is a strong typed language. So is the Ruby.

As opposed to strong typed languages, weak typed languages are those in
which variables are not of a specific data type. It should be noted that this does not
imply that variables do not have types; it does mean that variables are not "bound" to
a specific data type. Examples of this types are Php, C.

Thus the scripting languages are typeless, meaning that they’re dynamic typed,
it makes them more flexible because the set of rules like in system language aren’t
much to be considered. Also it’s easy to code and easy to use with other system
languages with available libraries of system languages to embed the scripts.

System programming languages were designed for building data structures and
algorithms from scratch, starting from the most primitive computer elements.
Scripting languages are designed for gluing. They assume the existence of a set of
powerful components and are intended primarily for connecting components. [2]

1.2. Advantages of using Python

Guido van Rossum is the author of Python, an interpreted, interactive object-
oriented programming language. In the late 1980s, Van Rossum began work on
Python at the National Research Institute for Mathematics and Computer Science in
the Netherlands, or Centrum voor Wiskunde en Informatica (CWI) as it is known in
Dutch. Since then, Python has become very popular among developers, who are
attracted to its clean syntax and reputation for productivity. [3]

Its implementation was started in December 1989 by Guido van
Rossum at CWIin the Netherlands as a successor to the ABC programming
language capable of exception handling and interfacing with the Amoeba operating
system. Van Rossum is Python's principal author, and his continuing central role in
deciding the direction of Python is reflected in the title given to him by the Python
community, Benevolent Dictator for Life (BDFL).

Python 2.0 was released on 16 October 2000, with many major new features
including a full garbage collector and support for unicode. The ]ast version released
on September 29, 2012 is Python 3.3.

12



Python has been awarded a TIOBE Programming Language of the Year award
twice (in 2007 and 2010), which is given to the language with the greatest growth in
popularity over the course of a year, as measured by the TIOBE index. [4]

Table 1.2.1. — Applications with Python scripting [5]

Applications and Toolkits

Name

Abaqus

BioNumerics

ClearSilver

CodeSubWars

Emacs,
using Pymacs

Platform

multi-platform

Windows

multi-platform

‘Windows

multi-platform

13

Notes

Finite element analysis, modeling, and
visualization. Python is embedded for

command scripting and GUI
extensibility.

A suite of bioinformatics software
applications, uses Python to automate

series of actions that are executed
repeatedly, to create custom reports,
import and export non-standard

formats, perform custom calculations,

etc.

Web application framework

;Free programming game. Uses Python

as scripting language for submarine
robots.

Text editor.



FontLab

GXSM

Helix DNA

Kahakai Window
Manager

Kaydara
Motionbuilder

Mahogany

GarageCube
Modul8

NSIS2

Windows, Mac OS

Linux, Mac OS X

multi-platform

POSIX and X11

Mac OS X, Windows

Linux, Mac OS X,

Windows

Mac OS X

Windows
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Commercial font editing software, uses
Python as a macro language.

Gnome X Scanning Microscopy - multi
channel 2D/3D data acquisition and
visualization

The Helix community is a collaborative
effort among real, independent
developers, and leading companies to
extend the Helix DNA™ platform, the
first open multi-format platform for
digital media creation, delivery and
playback.

Python is used for event and key
binding configuration.

Helpful for integrating into production
pipelines and allows users to automate
repetitive processes.

OpenSource cross-platform mail and
news client.

Video mixing and compositing for VJs

and live performers; uses Python for
internal scripting.

There is an NSIS Python Plugin for
this OpenSource installer for Windows-
-- Note:makensz’s, the installer compiler
now compiles and runs on POSIX



OpenOffice multi-platform

Office and Qutlook Windows

Orange multi-platform

Orca GNOME

Paint Shop Pro8  Windows

15

systems too.

Python-UNO bridge for
scripting OpenOffice with Python

While Microsoft Office apps including
Microsoft Outlook were not originally
designed to be scripted with

Python, PyWin32 (formerly Win32All)
makes it possible to script Microsoft
Office apps and build plug-ins. Of
special note is the SpamBayes plug-in

for Outlook which enables any Outlool

user to use SpamBayes without even
knowing anything about Python.

Orange is a component-based data
mining software. It includes a range of
preprocessing, modelling and data
exploration techniques. It is based on
C++ components, that are accessed
either directly (not very common),

through Python scripts (easier and

better), or through GUI objects called
Orange Widgets.

Accessibility toolkit for applications
using GTk+/AT-SPI that provides
speech synthesis, braille, and
magnification.

Photo and graphics editor. PSP scriptin

réesources



Panda3D

ProScena Studio

Quantum GIS

Resolver One

Scorpion Vision
Software

SilverRun
ModelSphere

Squish

Subversion

SuperKaramba

multi-platform

multi-platform

NET/CLR

Windows

multi-platform

multi-platform

Linux, KDE

Open Source game and simulation
engine. Disney is one of the notable
users.

A high-level content-authoring system
and runtime for creating real-time
interactive 3D simulations for training,
education and gaming applications.

User friendly open source Geographic

Information System (GIS)

Programmable spreadsheet built
around IronPython.

Machine-vision software for industrial
use with Python scripting

Windows/Linux/Solaris ‘> rélational data modeling tool with

Jython scripting.

An automated GUI testing framework

for Qt applications that supports
Python scripting

A compelling replacement for CVS. Se
the Project Links, Bindings or do
a Google site search.

SuperKaramba allows you to create cool
dekstop widgets with little to no
Programming experience. It's similar t



Windows 3D modelling/animation package
multi-platform Text editor.

Windows GUI front-end for CVS
multi-platform IRC Client

MacOS X Image editor.

truSpace
Vim
WinCvs
XChat , SilvereX's
free Windows
version
Graphics
Acorn
multi-
Blender platform
Crystal  multi-
Space platform
multi-
GIMP platform,
GTK
Ink multi-
nkscape platform

OpenSource software for 3D modeling, animation, rendering,
post-production, interactive creation and playback. Blender
Python API reference and tutorials.

OpenSource 3D SDK

GNU Image Manipulation Program. PyGimp is a package that
allows people to write plug-ins for Gimp on Python rather than
Script-Fu (Scheme), Perl, Tcl or C.

Scalable Vector Graphics editor

17



The Irrlicht Engine is an open source high performance
realtime 3D engine written and usable in C++ and also
multi- available for .NET languages. It is completely cross-platform,
platform  using D3D, OpenGL and its own software renderer, and has all
of the state-of-the-art features which can be found in
commercial 3d engines.

irrlicht

1.3. Advantages of using Ruby

Ruby was first designed and developed in the mid-1990s by Yukihiro "Matz"
Matsumoto in Japan.

The standard 1.8.7 implementation is written in C, as a single-pass interpreted
language. Starting with the 1.9 branch, and continuing with the current 2.0
branch, YARV has been used, and will eventually supersede the slower Ruby MRI.
The language specifications for Ruby were developed by the Open Standards
Promotion Center of the Information-Technology Promotion Agency (a Japanese
government agency) for submission to the Japanese Industrial Standards Committee
and then to the International Organization for Standardization. It was accepted as a
Japanese Industrial Standard (JIS X 3017) in 2011 and an international standard

(ISO/IEC 30170) in 2012. [6]

Matsumoto has said that Ruby is designed for programmer productivity and fun,
following the principles of good user interface design. He stresses that systems design
needs to emphasize human, rather than computer, needs:[7]

- “Often people, especially computer engineers, focus on the machines. They think,
"By doing this, the machine will run faster. By doing this, the machine will run more
effectively. By doing this, the machine will something something something." They
are focusing on machines. But in fact we need to focus on humans, on how humans
care about doing programming or operating the application of the machines. We are
the masters. They are the slaves.”

Ruby is said to follow the principle of least astonishment (POLA). Matsumoto
defined it this way in an interview: [7]
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-“Everyone has an individual background. Someone m

someone else may come from Perl, and they may be sumrise?lybycgir?t%reirl(t)rartlspgt ? On%
the language. Then they come up to me and say, ‘I was surprised by this fegt e 0f
thfe lgnguage, so Ruby violates the principle of least surprise.” Wait Wa'tureTlfl)

pr¥n01ple of least surprise is not for you only. The principle of feast su. riselr;l .
principle of least my surprise. And it means the principle of least surprg)e aftereams
leam Ruby very well. For example, I was a C++programmer before I stagtog
designing Ruby. I programmed in C++ exclusively for two or three years. And afte;r

two years of C++ programming, it still surprises me.”

Table 1.3.1. - Popular sites using Ruby

e Ask.fm

«  Bleacherreport.com

o  Intuit.com

e  Patch.com

+  Opensiteexplorer.org
«  Pixlr.com

«  Myfitnesspal.com

«  Fab.com

«  Dribbble.com

. Reverbnation.com
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2. Differences between Ruby and Python.
2.1. Object Oriented Programming

It’s true that both languages are OOP and this comes to be their similarities.
But the difference comes when the logic of OOP usage starts. That is in Python it
comes from defining new classes using the basic logic of programming and in Ruby

everything comes to be object.

Both take diametrically opposite views in bringing the object-oriented
paradigm to the procedural world of scripting. Python starts out as a procedural
language and adds object-oriented features for a programmer who wants to use them,
while Ruby starts out as a pure object-oriented language and then makes the code

look like procedural program, thus making it accessible to the general user. [1]

Due to this difference, we have uniform access in Ruby, which we can’t have
in Python. e.g. to get the absolute value of -3 you would say -3.abs in Ruby, while

you would do abs(-3) in Python.

2.2. Version Compatibility

Python 3.0 (also called "Python 3000" or "Py3K") was designed to rectify
certain fundamental design flaws in the language (the changes required could not be
implemented while retaining full backwards compatibility with the 2.x series, which
necessitated a new major version number). The guiding principle of Python 3 was:
"reduce feature duplication by removing old ways of doing things". [10]

Because of this policy, things available in Python2.x weren’t available in

Python3.x.
In Ruby features available in old versions are also supported in new versions.

2.3. Source File’s encoding

For editor interfaces in Ruby there’s a wide range of encoding functionality
support while in Python it’s only setting the recognizing of code lines’ encoding as
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defined in editor interface. That is to say the Ruby library support of various
functionality is bigger than in Python. Following examples demonstrate them.

In Ruby it’s available to encode the String from one coding system to another
if the program does need it and this is called transcoding.

Table 2.3.1. Transcoding example of Ruby

Code lines: Output:

# encoding: utf-8

ole_in_utf="olé"

ole_in utf.encoding #=> #<Encoding:UTF-8>

ole_in_utf.bytes.to_a #=> [111, 108, 195, 169]

ole in 8859 = ole_in_utf.encode("iso-
8859-1"
) #=> #<BEncoding:1SO-8859-1>
. ] d.
ole_in_8859.encoding #=> [111, 108, 233]

ole in_8859.bytes.to_a

Ruby 1/O objects also support fancodh.lg and transcoding options and methods
for using when reading, writing or while coding.

Here’s an example used for file recognizing in is0-8859-1 coding and output writing

in utf-8 coding:
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Table 2.3.2. Transcode of data read and write example
Code lines:

= File.open("is0-8859-1.txt", "r:is0-8859-1:utf-8")
‘puts f.external_encoding.name

‘3 line = f.gets

‘puts line.encoding

jputs line
produces:

ﬁISO-8859-1

i UTE-8

'1>?0lAc

2.4. Indentation and end keyword

In Python there’s no need for a'dditio.nal.keywor.ds like begin and end to
recognize blocks, you just have to write with indentation to outline the block’s

contents. [9]
In Ruby it’s needed to put keyword end or if without it then parentheses like 0,
{} are put to recognize blocks. Alsona method’s call the parentheses are optional.
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Table 2.4.1. — Example of optional parentheses in method call of Ruby.

Code lines:

def say _goodnight(name)

'result = "Good night, " + name
‘return result
end

# Time for sleeping...

jputs say_goodnight("JohnBoy")

!
I

puts say goodnight "MaryEllen"

produces.

|

.‘
‘Good night, JohnBoy

‘Good night, MaryEllen

2.5. The Logic of “Range”

The logic of range is covered in both as it must come to be similarity. Again as
mentioned above Ruby’s approach of objects mac!e this logic more powerful, because
Ruby has it as an object class “Range”- and in Python it’s used as a function
“range()”. Based on these Python’s range iterates only over a sequence of numbers
while Ruby’s Range may iterate also using characters as well as class objects.
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Table 2.5.1. — Example for Ruby’s Range class

Code lines:

class PowerOfTwo
attr_reader :value

- def initialize(value)
‘@value = value

?jend

def <=>(other)

@value <=> other.value
;end

def succ

PowerOfTwo.new(@value + @value)
‘end

fdef to s

fl @value.to_s

‘end

‘end

}Pl = PowerOfTwo.new(4)
p2 = PowerOf Two.new(32)

puts (pl..p2)-to_a
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produces:

16

32

2.6. The availability of different syntaxes.

Let’s start the comparison of one coding example of both languages firstly
looking in Python.

Table 2.6.1. — Python example of iteration.

‘Code lines:

| R
|

for i in range(1,11):

jif(i o4 2 == 0 and i > 5): print i,"\n"

And let’s give the same code in different styles of Ruby coding example.

Table 2.6.2. — Examples of Ruby: short form.

Code lines:
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(1..10).each { [i print "#{i}\n" ifi % 2=0 && i>5 } |

Table 2.6.3. — Examples of Ruby: more readable

Code lines:
(1..10).each do [i|
ifi% 2==0andi>5
print i, "\n"
end
ﬁ end
S

y: more readable without keyword each.

Table 2.6.4. — Examples of Rub

\lCode lines:

foriin1..10 do

! ifi%2==0andi>>5 then

| print i, "\n" |
| end
end J
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As we can see from examples the Python code is more readable and
understandable. Thus it comes to be that Python code is easier to learn.

It’s true that Ruby developing team accomplished to give for different

background programmers coming from different programming languages to have in
Ruby their own coding style without any limitations. And this feature of Ruby comes
to be confusing for a starting learner without much experience. So makes it difficult

to learn Ruby at the beginning.

2.7. All constructs have a value.

A feature of Ruby distinction from Python is that all constructs in Ruby have a
return value. Let’s demonstrate this in an example.

Table 2.7.1. — Example of if-construct returning a value in Ruby.

:lCode lines:

—

txt = "Hello World"

a="size" +
if txt.size > 3 then
"greater”

else

"less"
end +

" than 3"

print a
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produces:

size greater than 3

In Ruby there’s a wrinkle to when it comes to method definition and class
inheritance, but it’s fairly obscure. Within a class definition, you can change the

visibility of a method in an ancestor class. [8]

Table 2.8.1. — Example of method’s visibility changing from derived class in

;‘ Code lines:

2.8. Inheritance and Visibility.

—
class Base

defa method
puts "Got here"
end

private :a_method

end

class Derivedl < Base
public :a_method

end

e




class Derived2 < Base

end

In the example above we can invoke a_method from class Derived] but not

from class Derived_2.

If a subclass changes the visibility of a method in a

i _ ‘ parent, Rub i
inserts a hidden proxy method in the subclass that invokes the original n}alef}fgilcﬁv'ely
super. It then sets the visibility of that proxy to whatever you requested. This mes;zi

that the following code:
class Derived] < Base

public :a_method

end

is effectively the same as this:

class Derived]l < Base
def a_method(*)

super

end

public :a_method

end
parent’s method regardless of its visibility, so the

access the
ent’s visibility rules.

The call to super can arer
lass to override 1ts par

rewrite allows the subc
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2.9. Multiple Inheritance.

Ruby allows only single inheritance, that is to avoid complexity problems that
may come from multiple inheritance. Instead of it Ruby uses concept of modules.
When a module is added to the class: the module that you include becomes a
superclass of the class being defined and the instance methods in that module become

available as instance methods of the class. [8]

Python allows multiple inheritance. A classic issue with multiple inheritance is

name conflicts between super-classes. Python “solves” this simply by having the

programmer annotate the order of superclasses, and then search class by class for the

name until it is found by depth-first and from left-to-right. [1]

Table 2.9.1. — Module using syntax in Ruby example.

1 Code lines:

—

module Logger

def log(msg)

STDERR.puts Time.now.strftime("%H:%M:%S: ") + "#{self} (#{msg})"

end
end
class Song
include Logger
end
class Album

include Logger
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end
s = Song.new

s.log("created")

produces:

13:26:13: #<Song:0x0a323c> (created)

Table 2.9.2. — Multiple Inheritance syntax in Python. [9]

‘Code lines:

class DerivedClassNa me(Basel, Base2, Base3):

<statement-1>

<statement-N>

iple inheritance appr.oach may lead to confusions even the
when making big projects. While in Ruby’s syntax this
understand and neat to make further development.

Python’s mult
experienced programmer
approach comes to be simpler to
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3. SIMILARITY COMPARISON

To analyze more clearl i
y the available functionality a
IYZ€  Clee 1 nd
languages let’s discuss it with writing same logic of codeg on sapmeéii;rgﬁpce (')f EOth
mes in both

languages.

3.1. Source File’s Encoding
Ruby example of transcoding of I/O objects:

Table 3.1.1. - Ruby Transcoding

-
Code line

t1=Time.now()

f = File.open("iso-8859-1.txt", "r:is0-8859-1 utf-8")
puts f.external_encoding.name

line = f.gets

puts line.encoding

puts line

puts Time.now()-tl
[

Figure 3.1.1. — Output of Ruby Transco

ding example

Ty C:lWINDOWS'csystemJZic
ETTuhelddoruby exi-rh




Python example;

Table 3.1.2. - Python3.0 Transcoding

Code line

from time import time
import codecs
t1=time()
file_stream = codecs.open("iso-8859-1.txt", 'r', 10-8859-1")
|I=file stream.readline()
print(l.encode('utf-8"))
file stream.close()

print(time()-tl)

cen ]

Figure 3.1.2. — Output of Python 3.0 Transcoding example

S.\Pythnnb’&')pyt}mn encoding.py
b’ o1\xe3\xad\ei\n’

Table 3.1.3. - Python2.0 Transcoding
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from time import time
import codecs

t1=time()

file_stream = codecs.open("is0-8859-1 e, 'is0-8859-1")

I=file_stream.readline()
print l.encode('utf-8')
file stream.close()

print time()-t1

Figure 3.1.3. — Output of Python 2.0 Transcoding example

Table 3.1.4. - Python2.0 Transcoding example with writing output o 5 file.

[ Code line

from time import time
import codecs

t1=time()
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file_stream = codecs.open("iso-8859-1 txt"

5 Ts 150-8859-1"
file_output = codecs.open("iso-8859-] XDyt utf-g8")
1=ﬁle_stream.readline()
file_output.write(l)
file_stream.close()

file_output.close()

print time()-t1

File output: (with “b” appended to it’s name)
[ow

Figure 3.1.4. — Output of Python 2.0 Transcoding example with writing output
to a file,

Table 3.1.5. - Ruby Transcoding example with writing Output to a file,

Code line

t1=Time.now()
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f=File.open("iso-8859-1.txt", "r:is0-8859-1 M
f1 = File.open("utf-8.txt", "w:utf-8")

line = f.gets

fl.puts line

puts Time.now()-t1

l File output:

I Olé

Figure 3.1.5. — Output of Ruby Transcoding example with writing output to a
file,

et C:WINDOWSIsystem32icmd... B

t: \Ruby193>ruby ex3.rh
0. 015625

COfrl}:)arison:
Code lines: Python: 6 lines, Ruby: 5 lines

Time for executing: Python time is less than Ruby time

i different calls for specifying in
Note: Python required two ¢ alp: iymng input and output
encoding of ﬁl):. But Ruby take one line for P ecifying reading encoding and writing
encoding system. Also in Ruby there’re additional two functionalities for outputting

Names of encoding.
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‘ Python 3.0 uses the concepts of text and (binary) data i
:;;?iinflzd 8—p1t strings. All text is Unicode; hgyxzfev;f el;]i:)?:d l?)iilcj(?cicoqe
is bytes T as binary data. The type used to hold text s str, the type used to hold data
. t. The biggest dlffe.:rence with the 2.x situation is that any attempt to mi ata
¥ ata In Python 3.0 raises TypeError, whereas if you were to mix Unicod X oxt

it strings in Python 2.x, it would work if the 8-bit string happened to ieode and &
bit (ASCII) bytes, but you would get UnicodeDecodeError if it contair:zcrlltzlor;xoglsycﬁ

values. This value-specific behavior h m
X as caused n
1] p umerous sad faces over the years.

Because of the specificity of language in Python 3.0 th :
. : € output 1 i
code where the utf-8 coding occures and at the start there’s t:uleifeleﬁ? l;h}?eﬁ
ic

indicates that this is a binary output. In Python 2.0. the output is more closer to stri
representation but also not é. And the true repr esentation of e apostrophe comes ivl;llng
en

writing to a file with “b” appended to the file name.

In Ruby it take less (4) lines and the output is in normal txt format display
S

unicode string “ol€”

3.2. Executing statements

Python statement example:

Table 3.2.1. - Statement in Python
-

from time import time

t1=time()

print( nHello World! ")

print time()-t1
.
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Figure 3.2.1. - Output of Statement in Python example

BN Cwindows\system32\cmd.exe

C:\exs-python>python pythonl.
Hello World? re

-00100016593933

The same example in Ruby:

Table 3.2.2. - Statement in Ruby

[ Code line ]

t1=Time.now

puts "Hello World!"

puts Time.now-tl

Figure 3.2.2. Output of Statement in Ruby

B# C:\windows\system32\cmd.exe

Comparison:

Code lines: Python: 4 lines, Ruby: 3 lines

Time for executing: Python time is less than Ruby time
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Note: Actually in Pythop jt was i

€Cause of this kind of Statement not re

mport statement tak;
object oriente.

ort 8 Ng one more ljpe. And
quired in Ruby rubjests claim it to pe totally

3.3. Operator Expressions

Operator Expression example in Python:

Table 33,7 . Operator expression in Python

Code line

from time import time

t1=time()
a,b=0,1
while b < 1000:
print(b, end=",’)
a, b=b,atb

print time()-t1

F igure 3.3.1. — Output of operator expression in Python example

o CAWINDOWSsystem3lemd.exe

n, ssign.py
C: \Pgtémgffg fﬁfﬁ? 5 :;,. 55.89,.144,233,377, 61m, 287,
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Ruby defining:
Tabje 332

Operator €Xpression in Ruby

t1=Time.now

a,b=0, 1
while b < 1000
print b," "
a, b=b, at+b
end

puts "\n", Time.now-t1

Figure 3.3.2. - Output of operator expression in Ruby

= CAWNDOWS system3Ziemd exe

| ‘;Rub9193>puhy exd.rh

~2,3,5,8,13.21,34,55.89,.144,233,377.610,987,

Comparison:
Code lines for defining method: Python: 4 lines, Ruby: 5 Jines
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Time: Python time is same as Ruby time

Note: In both languages parallel assignment is availabje

3.4. Method / Function defining

Method and function example in Python:

Table 3.4.1. - Method and function in Python

Code line

def sum(nl,n2):

return nl+n2

from time import time
t1=time()

print(sum(3,4))

print time()-t1

t1=time()

print(sum("Hello ","World!"))

print time()-t1

Figure 3.4.1. — Output of Method and function in Python

rﬁ CAwindows\system32icmd.exe |
C:\exs—python>python python2 -py
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Ruby defining:
Table 3.4.2. - Method and function in Ruby

def sum(ni,n2)
nl+n2
end
tI=Time.now
puts sum(3,4)
puts Time.now-tl
t1=Time.now

puts sum("Hello ","World!")

puts Time.now-tl

Figure 3.4.2. - Output of Method and function in Ruby

B Ciwindowsisystem32\cmd.exe
C:\exs—ruby>ruby ruby2.rh

Comparison:
Code lines for defining method: Python: 2 lines, Ruby: 3 [ines
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Time: Python time is less than Ruby time

Note: Ruby needs additional end statement to finish defining and Python needs
return keyword to be processed like a function not procedure. Without return or
return without arguments will give us None result in Python. And in Ruby every
called method returns a value (although no rule says you have to use that value).The
value of a method is the value of the last statement executed during the method’s

execution. Also in Ruby because it looks at everything as objects nil argument calling
will give undefined method error for NilClass as in Python calling with None

argument.

3.5. IF Statement and Standard input, gets

Python IF statement:

Table 3.5.1. - if statement in Python

Code line

from time import time
x=int(input("Please enter an integer:"))
t1=time()
if x<0:

x=0

print('Negative changed to zero')

elif x==0:
print('Zero)
elif x==1:
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else:

print('"More")

print time()-t1

Figure 3.5.1. - Output of if statement in Python

B Cwindows\system32\cmd.exe

C:Nexs—python>python python3.py
Please enter an integer:—1

Negative changed to zero
0. 000992927520752

C:\exs—python>python python3.py
Please enter an integer:{

Zero

0.000%99227520752
:\exs—pythen>python python3.py

Please enter an integer:2

More
0.00100016523233

Ruby IF statement:

Table 3.5.2. If statement in Ruby

Code line

print "Please enter an integer:"
x=Integer(gets)
tI=Time.now

if x<(

x=0
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print(“Negative changed to zero\n”)

elsif x==0

print “Zero\n”
elsifgp=

puts 'One'
else

puts 'More'
end

puts Time.now-t]

Figure 3,52, - Output of If statement in Ruby

BR CAwindowslsystem3Zicmd.exe

’ integer:—1
lease enter an in ger
segatiue changed to =zero

@. 001

: s—rubyiruby ruby3. 1_-1;
lgit:.::e enter an integer:()

\, b
H s—puby>ruby ruby3 . ¥
glt:::e enter an integer:2

Comparison |
gets: Python: | line, Ruby: 2 lines

Code lines for input, | |
Python: 9 lines, Ruby: 10 Jineg

Code lines for IF statement:
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Time: Almost same

Note: In Python aft inni
: the beginning of
Ruby there i er ginning of any statement we ne
met}?Odherel:lls no colon to be put and the brackets of any methods aii to put colon. In
- call there are no operations on return values of methods. In R 0bID'flOnal if after
print statement is must with one argument, with more a.rgumznt); tl']te prackets
1t must be

omitted.
3.6. The logic of Range
Python’s range() function:
Table 3.6.1. — Python 3.3’s range() example.
[
Code line
-

from time import time

t1=time()
print(list(range(lo)))
print(list(range(S,lO)))
st(range(0,10a3)))

print(li
(-10,-100,—30)))

print(list(range

print(time()-tl)
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Figur
gure 3.6.1. — Output of Python 3.3°s range() example

“\Pythen33>python range
e i e

-

» 6. 7.8, 9]

T
able 3.6.2. — Python 2.7’s range() example.

[ Code line

from time Import time

t1=time()

print(range(10))

print(range(5,10))
print(range(0, 10,3))
print(range(-10,-1 00,-30))

print(time()-t1)

47



Figure 36,2, _ Output of Python 2.7’ range() example,

BC:\Python27>python range.p
N0, 1. 2, 3.4, 5. 8

6, 7. 8, 91

' [5} 6;- ?.« 8: ?i

[0, 3, 6, 91
§r-10, -40, -703

Table 3.6.3. - Ruby’s Range object.

Code line

t1=Time.now
print (0...10).to_a,"\n"
print (5..10).to_a,"\n"

print (0..10).step(3).to_a,"\n"
print (-100..-10).step(30).to_a.reverse, "\n"

puts "\n", Time.now-tl
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Figure 3.6.3 — Output of Ruby’s Range object.

M

C:\Ruhyl193>ruby ex5.rh
(il 2, 3. 4,5, 6. .7, 8,91
i[5, 6, 7. 8, 2. 101

i, 3. b. 21

Comparison:

Code lines: Python: 4 lines, Ruby: 4 lines
Time: Python2.7 is slower than Python 3.3, but Python 3.3 is faster than Ruby

_ Note: In Python’s 2.7 version the built-in function range() would give list of
lterables directly to output, but in version 3.3 we have to call function list() which
Converts iterables into list. In Ruby also iterables should be converted to array.

The ]ogjc of version 3.318 the same as version 2.7°s xrange()

The syntax difference of Ruby comes esmge: LRt 's an object. And the
Syntax . me ans to include the |ast element 1nto range while “...” means to exclude
the last efement.

ke positive and negative arguments. b
ument may ta _darguments, but
iﬁoi)vy;}(;?l?ytggsfttii% Zﬁgument to the step() metiiod o Range abjext.

— Ruby Vs List Comprehension of Python
3.7. [Itera

Ruby example:
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Table 3.7.1. Iterators of Ruby example.

Code line

t1=Time.now

[1,2,3].each { [x] print x*x,"\n" }
puts "\n",Time.now-t1
t1=Time.now
print "\n",[1,2,3].collect { [x| x*x }

puts "\n", Time.now-t1

Figure 3.7.1. — Output of Iterators of Ruby example.

B c:r.wmnﬂwsseazd.xe_ E

Python example:
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Table 3.7,

List Comprehension of Python example,

Code line

from time import time

tI=time()

for x in [1,2,3]:
print(x*x)
print(time()-t1)
t1=time()
print([x*x for x in [1,2,3]])

print(time()-t1)

igure 3.7.2. _ Output of List Comprehension of Python example,

s C:WINDOWSsystem3Ziamd.exe: _l=
IC:\Python 33 python " iterators.py n |
il

Ruby: 1 line in both

-
Code lines: Python: 2 and I fin
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Time: Almost same.
Ruby supports constructs called iterators. An

Note: Due to the power of blocks,
tainer class and may do any processing on

i .
i:eratm goes over every element of any con

Python achieve a similar effect by using list comprehensions.[1]

3.8. Data Structures

As data structures in Ruby Arrays and Hashes are used, i{l Python Tuples and
onsuming is almost same in both of them, the

dicts are used. The operation time © X e in :
only difference occurs when it comes to the addltlonal ﬁln(}tlonallty availability via
Methods in their libraries. To see them you can go t0 the section Additional-1.

an Python t0 work with these data structures.

Ruby has more methods th

3.9 All constructs have a value

construct, but in python it’s not at

I be returned from a7 : .
that ex? Ruby the valui Ciﬁe complex conditional construct evaluation to assign it
: ent. Python lacks " be made and assigned. Let’s look

icilrectly to a variable, but the si

mple con

tional constr

Tabje 3.9.1. — Python’s condi
B

Code line

from time jmport time

t1=time()
"HC”O World"

txt =
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a = len(txt) > 3

print (a)
print(time()-t1)

t1=time()

gz, Strlng3 ""., "’:[‘.r ndheim" ”H e

print(time()-t1)

in Part Two of this work.

And
the Ruby example is as

3.10. Exception handling

errors is :
done with the keyword
rd raise.

ser defined
the examples below:

In b
oth languages raising !
follows Il

ngd th
e
syntax for handling them i 8

P
yt
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Tabl
e 3.10.1. — Python’s exception handling

Code line

from time import time

def divide(x, ¥):
try:
result=x/y
except 7eroDivisionError:
print("division by zero!")
else:
print("result is", result)
finally:
print("executing finally clause")
t1=time()
divide(2, 1)
divide(2, 0)

print(time()—tl)

diVidG("Z", "1")
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Figure 3
J0.1. —
Output of Python’s exception handling

ct" F:_EWINDOWSlsystemfiZ!cmd.exe

C:\Pytho

A ig%)&;ythun exception.py
executing finall

g){'.:lsiqn hy 361'[1? clause
m-mcutlng finally clause

%ﬁ:guﬁing finally clause
Fifeaﬁk (most recent call last):
exception.py", line 15, in <{module}

Fdiuide(”Z", "D
ile “exception.py". line 4, in divide

result = x / v
ypeEpror: unsupported operand type(s> for /: ‘stp’
» b9 g 3 and 'Stl',

RUby eXalane:
Tap)
€ 3.10.2. — Ruby’s exception handling

Code line

def divide(%, ¥)

begin
result =x/Y

cue ZeroDivisionError

res
\division by zero!\n")

print(’

else

print( nresult is" result,"\n")
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ensure
print("executing finally clause\n")
end
end
tI=Time.now
divide(2, 1)
divide(2, 0)

puts "\n", Time.now-t!

dl'Vl.de(”Z", Hl H)

e

Figure 3.10.2. — Output of Ruby’s exception handling

| C‘,,.c__‘wmmws’“?siem:’mmd ehe e

FEnE%byi9g>ruhy exception.rb
E “
i ugﬂtlng finally clause
Ekecué by zero?

ing finally clause

* 0565
Flned method /1 for "2":8tring (NoMe t hodEppop)

Xe
X gﬁglﬂs finally clause ¥
1on.ph:3:in “divide’ iﬁtin ¢ o

from exception.r

Comparison:

Code lines: Python: 8 lines,
than Ruby:

Ruby: 9 lines

Time: Python time is less
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Note: Everything in both is done same way, but the keywords for handling

exceptions are different. Ruby’s begin and Python’s #ry start the handling block
xcept catch the Exception needed. In both else clause is.

Ruby’s rescue and Python’s e.

used for normal execution in case no error 0CCurs. And for the last step to execute in
any case of outcome the clause is defined by Python’s finally and Ruby’s ensure
keywords. So the difference is just in the naming of the keywords, but the mechanism

1S done in the same way.

3.11. Regular expressions

Python's regex module was the first to offer a solution: named capture. By
assigning a name to a capturing  group; you can easily reference it by
hame. (?P<name>group) captures the match of group into the backreference "name".
You can reference the contents of the group with the numbered backreference \1 or

). [12] And the same logic works in Ruby too.

the named backreference (7P=name

Python example:
ar expressions

ort time

from time imp

import re

t1=time() N
mpil e(r'(r.;p<$ubject><;at|dog| gerbil)')

=re.co
nThe cat dI'l

sentence )
nks water")

md = sentence.search(

- piect is "  d growpdictO'sobiect)
"The Su J >

print(

print(time()—tl)
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Figy
slire 3.11 Ao~ Output of Python’s regular expressions

o CAWINDOWS tsystem32icm, !EE'

C#\PythonBB)pythnn regex.py
Thg subject is cat

RUby example:

abje 3.1 Ted — Ruby’s regular expressions

Code line

t1=Time.now

sentence = %r{(?7<subject>ca] dog| gerbil)}
md = sentence.match("The cat drinks water")
puts "The subject is #{md][ :subject]}"

pUtS u\n u,TI'me.now-tI

lglll'e 3.1 1.2, _ Output of Ru by’s ,.egular expressions

iC \Rubyi 93 hmbyca

;The th ect 1%
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Comparison:

C ines:
ode lines: Python: 5 lines, Ruby: 3 lines

Time: Almost same.
Note: P -
ython takes more lines because of syntax construction and
an :
d that from Python to Ruby it’s easy to Cgl:vlﬁpt%rt
ert the

Stat :
Cod:mlfl?tt.h Agd it must be note
, ar I .
to do otherwise when it comes to complicated regular ex
pressions. It’s

bECa
use Ruby syntax differs from Python’s.

3.12. Garbage collections

d process of reclaimin
: g memory alloc
ot 1e}f]erred to by any other objects atif'd
e program any longer. Its me1;10 X
be used by other objects or retum:;z

Garbage collection is the automate
bject is 1

by

Consuil(]jgsed objects. When an 0

should ged garbage," not part of the staté of t
e returned to the pool of free memory to

to t .
he operating system.
ection was considered too heavy. Some

]angUaT}e‘el'e was a time when garbage coll
these | agnf used it, but the overhead of 2 garbage collector was certainly a burden. In
eap andguages, such as C or C-H.', n?emory must be manually allocated from the
) , when you're finished with 1t manually returned to the operating systen
verhead, but it's not without itsl.

h]s ]
Is extremely efficient as there is little £ no o

Proble
ms.
ry but forgot to deallocate it, it remain allocated
returned to the operating system). This

ed memo )
S
s to continually allocate more

If a program allocat
d all its memory !

Untj
' calntgg program ends (an
Mem a memory leakand often cause programs |
Oory, consuming more and more M€ v until the operating system kills the
difficult 1O srack down, and is one of the

Proc .
focess. This class of bug i extremely
| languages.[IS]

12

gest reasons of moving 0 higher leve

dify, The working mechanisms a1 same in P’Oth laﬁ,lgu;ge;, but the implementation

Mers. 1y Ruby GC is 8 1953 7 ject with 112 metho™ ut in Python “ge” is an
. Go just 0™ 5 review of them look in the section

lnte

rfa . . .

di ice with functions in it.
ltiona]-2
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Here it mugt p,
o € noted that Rub ’ :
Biven in pyghor eyt uby GC’s methods are 5 bit less than the functic

" deallocate memory b |
.. Y hand as ¢ :
Mmemory allocation in languages such as C o ne has to when usir

F LA,
for memory allocation reference counting and garbage cgﬁ Ié‘t); nu[slegj tw

Let’s take a ook in an example:

Python eXample:

T
able 3.12.1. - Python’s garbage collection

/ Code line

from time import time
import gc

t1=time()

gc.enable()
print(gc.collect())
print(ge.get_count()

print(time()-t1)

igure 3,151, _ Output of Python’s garbage collection

WlNDWSLsyst_en?..u.

=33 python gc.py




T
able 3122 - Ry by’s garbage collection

Code line

t1=Time.now
GC.enable
puts GC.start
puts GC.count

puts "\n", Time.now-t1

Figure 3,12, _ Output of Ruby’s garbage collection

3 lines

Code Jines: Python: 4 lines, Ruby:

by.
Time; Python time is less than the Ruby
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3.13. Multi-threading

Running several threads is similar to running several different programs

concurrently, but with the following benefits:

*Multiple threads within a process share the same data space with the main thread
and can therefore share information or communicate with each other more easily than

if they were separate processes.

sThreads sometimes called light-weight processes and they do not require much

memory overhead; theycare cheaper than processes-
ecution sequence, and a conclusion. It has an

A thread has a beginning, an € qu a
here within its context 1t 1S currently running.

instruction pointer that keeps track of W

*It can be pre-empted (interrupted)
also known a8 sleeping) while other threads are

*It can temporarily be put on hold (
Mnning - this is called yielding.

For both langua

Python example:
ading

Table 3.13.1, — Python’s multi-thre

import threading

import time

exitFlag =0
xitFlag 8y

(threadiﬂg'Thr “
readID, name;

class my'fhl“%“d counter):

(self, th

def _init__
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threading.Thread.__init__(self)
self.threadID = threadID
self.name = name

self.counter = counter

def run(self):

print "Starting " + self.name+"\n"

print_time(self.name, self.counter, 2)

print "Exiting " + self.name+"\n"

def print’time(threadName, delay, counter):

while counter:
if exitFlag:
thread.exit()

time.sleep(delay)
print "%s: 045" V6 (threadName time.ctime(time.time()))

counter -~ |

4 Create new threads

myThread(l; T pread-1" 1)

threadl =
2)

thread2 = myThread( , "Thr pread2"

# Start new Threads
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thread].start()

thread2.start()

print "Exiting Main Thread\n"

B
gure 3.13.1. — Qutput of Python’s Multithreading

or C:\WINDOWS\system32icmd.exe 7 ]

C:\Python27>python thread.py

Starting Thread— i

Exiting Main ThreadStarting Thread-2

Thread—1: Wed Jun @5 15:36:58 2013
p5 15:36:5% 2013

Thread—1: Wed J:tim
5:36:59 2013

Bxiting, Thoead in 05 1
iread—2: Wed Jun
Thread-2: Wed Jun g5 15:37:01 2013
Exiting Thread—2

! .37:51 2013
Thread—1: Wed Jun 05 15_-3'?_51

H::Z:g—-%. (Jed Jun 112) 15:37:52 2m13
‘ Thread-1 .. 45:37:52 2013

9: Wed Jun
05 {5:37:54 2013

R
iy CXample:
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T
able 3.13.2. — Ruby’s multithreading

Code line

def func(delay,name)
i=0
while i<=2
puts name," at: #{Time.now}"
sleep(delay)
i=it+1
end

end
rarted At#{Timeno%)”

ew{fuﬁC(z»"ﬂ ")}
ﬁmc(l,"fz")}

puts
t]=Thread.n
{2=Thread.new {

t].join

t2.join
w} "
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Fi
gure 3,13.2. Output of Ruby’s multithreading

3y C:AWINDOWS\system32icmd. exe

C:\Ruby193>ruby thread.rb
tarted At 2013-06-05 15:25:10 +0600

. §t: 2013-06-05 15:25:10 +0600
3t 2013-06-05 15:25:10 +0600
3t7 2013-06-05 15:25:11 +0600
ﬁu:: 2013-06-05 15:25:12 +0600
at: 2013-06-05 15:25:12 +0600

:ﬂ c:25:14 +0600
at: 2013-06-05 15:25:
[End at 2013-06-05 15:25:16 +0600

4 :
“Mparison:

Code lines: Python: 19 lines, Ruby: 9 lines

Time: It take same duration for both-
g part for threading was count. As we can

. : i1 ;
Note: Here only the main declari B eclare threading.

Se ) ;
; Ruby 's object approach make 1t easier

3.14. Object Oriented Programming
vi mples.
Let’s discuss this approach by giving examp

p
}fthon eXample:
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Table 3.14.1. — Python’s Class example.

[x
Code line

from time import time
tl=time()
class BookInStock:
defﬁinit_(self,isbn,pl‘ice)i
self. isbn = isbn
self. price = float(price)

def _repr  (self): — rice 6 &> Y%(id(self),self._isbn,
"<BookInStock:7°

Self. J);;:;m ’

b1 = BookInStock("isbn1", 3)

Print(b])

%2 = BookInStock("isbn2" 3-14)

print(bz) "

b3 = BookInStock("isbn3"; "5.67")

print(b3)

Print(time()-t1)
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Figure
3.1
4.1. Output of Python’s Class example

i_{ C WINDOWS\system32icmd. exe

C:\Python33>
python classEx.
éggg}lzllngtnck:ﬁmmzﬂ isbn:i']gbni price:3,m
KBookInStock: 15010960 ishn:ishng price :3.14
okInStock:15010992 isbn:ishn3 px-ice:‘-S .E?i

RUby €Xample:

Tabl
e

Code line

t1=Time.now

class BookInStock

def initialize(isbn, price)

@isbn = isbn
@price = Float(price)

end

end
bl = BookInStock.neW( "isbnl", 3)

p bl

b2 = BookInStock.new( nishbn2", 3.14)
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p b2
b3 = BookInStock.new("isbn3", "5.67")
p b3

puts "\n", Time.now-t1

Fi
Stre 3.14.2. — Output of Ruby’s Class example

DO ofe d.exe -__Dx

IC:\Ruhyi93>ruby classEx.rh 1 ;
#‘CBunk'IynStnc:k:gerQeaS @ishn="ishnl". Eprice=3.0>

1t : ishn="ishn2", CGprice=3.14>
{BookInStock:0xe513d0 €1 wiopn3" Gprice=h.67>

#<BookInStock:Oxe50ff8 Bishn=

£ .
0mparlson:

Code lines: Python: 6 lines, Ruby: 6 lines

Time: Python time is less than Ruby ume-

Note: Here only the main declaring part for class was count as code lines.

: ere because of the keyword end to close the

deClarl-In Ruby the last extra two h;{le?nw non last twO T voere beass. of s
ng of class and the method osentation for printing out. And also the

eth jate repr ) :
iR od __repr  to make an appr (}))ijtljfon al{l written with two underlines before and

aﬁedEﬁned methods for classes i

Uthe ke i
yword itself. o
wil explicitly, but Python requires it always

be .1 Ruby seff doesn’t need 10 be sho
fitten there,
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4. Conclusion

p In this work basic comparison between two scripting languages Ruby and
ython was made. This preview will make it possible for your further progress in

Introduction with these two languages.
of Perl, has the slogan "There's more than one way to
er, the designer of Eiffel, says "A programming

ay of performing any operation of interest; it
Jlows the anarchist approach of Larry Wall,
discipline approach of Eiffel.[13]

do i Larry Wall, the designer
s it". In contrast, Bertrand Mey
shnguage should provide one good W
N quld avoid providing two." Ruby fo

hile Python follows the bondage-and-
el, Garbage Collected, and Dynamically Typed.

Both languages are High LeV
dard libraries, and persistence support.

Both provide an interactive shell, stan
d their language's ease through consistency,

Ruby's advantages in elegance are
d their language's ease through
power of Blocks In Ruby, and

mphasize

So far Pythonists have €

EXtercion 1t
tensive libraries, docs, €tc;
OVerstated or nonexistent. Rubyists have stresse

Conceptual elegance, slightly greater depth of 00 the

the nice feeling you get from doing things
A few others have objected that the whole idea of being a "fan" or "-ist" of a
1 .
Anguage is very silly.
that must be taken into account.

e considerations

Even though there ar
ng it to be totally object oriented it

i imi
all The main Ruby point that' Wﬁgz:il;;ng classes. This means if there is a class
Ows developers make changes 1 o, deve oper-1 makes a new class B deriving
eqlﬁca 101, ging the logic in which it works.

already existing in Ruby $
g In uby p b chan
thods 0Y pecified in specification the

I‘ . o
Om it and overrides somM® existing “;e ake things 8 ®
nd tries 10 will oceur in a newly declared class C the

0 if a develo
per-2 comes 2
:;ror will be thrown. Even if these chanﬁefV | Jeclared by any developer X and some
o tll::; gztc?me re;?ults.kAsiuiln;g(;;aiSj . the Jeveloper X won’t be able to use class C
: veloper Y makxes
N the o, : : declared-

way it was prev1ously ot allow any changes in already defined

ol As we know al
ASses,
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Taking these two facts into account we cail conclude that Python is a better

choj . . .

h ;H;eofgr using in big projects were things must work as they’re assumed to be, so

200d en ne Vfllll be confused whl.le continuing the frozen work. But Ruby will, be

be al ough in usage of small projects, otherwise if it’s a big project then there must
ready defined set of rules, conventions for all developers to be used while

Programming.
Ruby is good for hacking as it makes coding fun for a developer coming with
nough for conservative programming.

a
Tr}lly b?Ckground experience. Python is good €
at is to say if you want to US¢ Ruby in right way you must have very good

X
Xperience of programming with different Janguages, but Python doesn’t require to

know any language to start programming without fatal errors.
erienced developer and the projects

to meet the good expenett.
that in one team all will be well

ers. The chance
while forming 2 team for project there are many

eXperi :
Perienced is small, because " ;
e evaluated. If it’s an urgent project (in nowadays

t for our now existing world), we

as . .

thf ects like time and money 10 b uaks
re can be said nothing exists which isn’t urgen !

fied developer. Because of this fact Python is

C b . :
an’t just wait and search for 2 quall
nt than Ruby.

More popular in big project developmé
J that compiler of Ruby was weird while

t be note .
codes sometimes compiler would

com In this work also it mu® - itten
Compared to Python’s. Because in testing ;
Just give the liri,; humber where syntaX error 0ccurs and not §p60113' clearly what the
€Iror would be. Thi st be because of the prinClple there is more than one way to
e. This mu on coding are strict SO the devgloper won’t be confused

. He just has to follow the

) 0 it”_ P ’ 1

if e ythoq S convent,lorls erTor clearly.

SPec; compiler doesn’t spect
Cifications of python coding.

are As we know it’s rare
set in a group of develop

(irsa choice of 2 developer according to the
{istribution availability specifications and etc. This
eds,l ar‘; uage Jifferences petween Ruby and Python.

Pro; In conclusion we ¢afl
O:ECt size, performance 1°
was a slightly overview 0

71



References

d scripting languages: Python and Ruby”.

1. “A comparison of object oriente
du, David Grimes grimes@cs.washington.edu

Kaustub D. kd@cs.washington.

December 18, 2001. Page 2.
ing for the 21st Century” Ousterhout, John

2. “Scripting: higher level programm
0, Product Type: Journals &

K., Volume: 31 , Issue: 3, Page(s): 23 - 3
Magazines: Computer.

for March 2012". TIOBE Software.

4. "TIOBE Programming Community Index .
March 2012. http?/ /Www.ti0be_Com/index.php/content/paperlnfo/tpci/.

Retrieved 25 March 2012.
psWithPythonScripting*
/20120402_2.html*

jon with Vukihiro Matsumoto, Part I by
-29 (Artima Developer):

5. http://wiki.python.org/moin/AP

6. http://ww.ipa.go.jp/ about/press
7. Th ; A Conversat
e Philosophy of RubJ; 2003-09

Bill Venners on *
ntv/ruby4-htmt

ht'tp://www.artima.com/i
ic Programmers’ Guide, Dave Thomas with

8. Programming Ruby.

Chad Fowler and Andy Hunt, Secor

3, Guido van Ro

unt
ssum, Fred L.Drake, Jr,

9. Python Tutorial, Releas€ 3.2.

September 2012.
Story’_of,PYthon*

10, http://en.wikipedia.org/Wiki/Hi |
m/typing—Versus-dynami°‘typmg/ -

0 s.info/named.html_*

mpared.html_ *

11, http://www.sitepoint.co
expreSSi

12, http.://www.regular-
re-rub

y-arld’Python-Co

13. h't‘tp://wvvw.ianbicking-Or



15. http://ruby.about.com/od/advancedruby/ss/Garbage-Collection.htm_*

16. http://www.digi.con‘l/wiki/developer/index.php/Python_Garbage_Collection *

17. http://www.tutorialspoint.conﬂpython/python_multithreading.htm.*

18. http://rosettacode.org/wiki/ISO/IEC_301 70_*

19. http://www,tiobe.com/index.php/cOntent/paperinfO/tpCi/tpCi_definition.htm_*

*Accessed on 06/06/2013

73



Additional-1
A. Python’s Sequence Types — list, tuple, range
There are three basic sequence types: lists, tuples, and range objects.

A.l. Commeon Sequence Operations

The operations in the following example are Supported by most sequence types
both mutable and immutable.

Figure A.1.1. _ Usage examples of sequence operations in Python,

r C:\PythonZ?&p}rthon.exe

Pgthdﬁ“217;3‘<dgfau1f;'npf“im 2012, 23:31:26) [MSC v.1500 32 hit

Type "help", Ycopyright", Vcredits" or "license” for more informatign.
02> list=[§,7,4,2.4.3.1,8.81
23 4 in list

=[10,11]

=list+t

deraasia Wy e g ing 4l 111
q=t=?

0. 11, 10, 11, 10, 111
1st[0]
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Figure A.1.2. - Usage examples of sequence operations iq Python.(cont.)

y C:\Python2 Npython.exe

5>> s.index(8)

S.index(8,1)

0 s.index(8,0,8>
22> Y44 i vagqw

True
ists=[[]]%4
fors

- 11, 11, 17

lists[0].append(4)
1sts

» [41, [41, [41]
> lists=[[] for i in range(4]

Ists
in []I' [.], [J]

lists[0].append(4)

lise

1wl )]
lists[1]).append(1)
iof

8
T T [1, [1]
lists[2]. append(5)
ists
11, 151, {]5(2>
555 l.stf[3].appen

1sts

L [1], (51, 121

rt comparisons. In particular, tuples and
type also Supf;) mparing corresponding elements, This
ically b); ment must compare equal and the two
ery ;iav e the same length. (For full detajls see
an

Sequences of the same 4
are compared lex:cogra% o
1eans that to compare equal, .
;EQUences must be of the same t}’gce'
:omparison s in the language refere

listg
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B. Python’s Mapping Types — dict
s hashable values to arbitrary objects. Mappings are

A mapping object map
ntly only one standard mapping type, the dictionary.

mutable objects. There is curre

To illustrate, the following examples all return a dictionary equal to {"one": 1,

"two": 2, "three": 3}:
>>> a = dict(one=1, two=2, thr ee=3)

>>>b = {’one’: 1, 'two’: 2, ‘three’: 3}
>>> ¢ = dict(zip([*one’, tWO’s three’], [1, 2, 3])
555 d = dict([('two’, 2), Cone’s 1, Cthree’> )

>>> ¢ = dict({"three’: 3, "0n¢™ 1, 'two’:2})

>>>a==b=_—c—__=d==e

True
n the first example only works for keys that

Providing keyword arguments a5 ! oalid keys can be used.
are valid Python identifiers. any

Otherwise,
Th the operations that dictionaries support (and therefore, custom
ese are
Mapping types should support t00): N |
cla [, value) _Create a new dictionary with keys from seq
ssmethod fromkeys(s¢d ,k ys() is @ class method that returns a new dictionary.

and valyes set to value: fromxe

Value g one.
efaults to N key is in the dictionary, else default.

ue for key if . .
g; tc(ikgy[s default]) .‘Returilz tg:f;/jllts to None, SO hat this method never raises a
efault is not giver
Cy EITOI'. - (
iew of the dictionary s items

w VI
bjects- |
dictionary 's keys. See the documentation of view

(key, value) pairs). See the

i
tems() -Return 2 ne
OCumentation of vieW ©

ke.ys() -Return a new VieW of the

Objects.
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Pop(key], default]) -If key is in the dictionary,

return default, If default is not given and key is
raised.

remove it and return its value, else
not in the dictionary, a KeyError is

Popitem() -Remove and return an arbitrary (key, value) pair from the dicti

Popitem() is useful to destructively iterate over a dictionary,
al

onary,

- ' as often used in set
gorithms. If the dictionary is empty, calling popitem() raises a KeyError.

setdefault(k ey|[, default]) -If key is in the dictionary, return its vajye, If not, insert
€y with a value of default and return default. default defaults to None.

icti ith the key/value pairs fro th
Update([oth -Update the dictionary with t lue p m other,
OVerWriggg Zgz fing P keys. Return None. update() accepts- either another diction
Object or an jterable of key/value pairs (as tuples_ or other iter. able?' of length two). If
keyword arguments are specified, the dictionary is then updated with those key/value
pairs: d.update(red=1, blue=2).

. icti ? lues.
Values() -Return a new view of the dictionary’s va

F igure B.1. — Operations that dictionaries support in Python.

e C:\PythonZﬂp;.«thon.exe

e’,i),(’three’,3)])

Jone’ H 1}

2>> dlone] of):
Pacehack ¢(most recent call 1?a§3u18>
File “stdiny", line 1, in <modud
MeEppor: pame ‘one’ is no
> dl’gne’ 1

one’ ]

{'threg’: 3, ‘tuo’: 22
del d[’gne’] st):
ehack (ggst pecent call 1?module>
lle "Cstdin)", line 1. if
3 YErrop: ope’

"tuo’ ip d

Trag

not in d

terdd)
tionapy-keyiterato




Figure B
2.-0 i
perations that dictionari
ies support in Python
.(cont.)

e
C\Python27\python.exe

all of th ‘o
em isn’t the target for this work. So just the names and explanati
ations of the
11

Were :
Enum};lrzzid here in a table as a summary. And here also that class A
; e must be noted. That means the methods of Enumarable are rfla}’ Mixes in

also available

As in Ruby Array ¢

1

.n Array class.

Inst | = sunmennei e

- — Usage format{Explanatian

‘methods |

o \ s
lenum &(Set [ntersection—Returns 2 new array containi

| ‘other_array clements common to the two arrays 1‘{ta1nmg;.
| : , W

| ;——> an_array duplicates. th no

| enum * It H/Repetiﬁonanh an argument that responds fo to_st
an_array Jequivalent 10 enum,join(str). Otherwise, returns . I,
5 | array built by concatenating int copies of enum new
‘enum * str —»f ’
'a_string |

i | J tenation———Returns a new a ,
‘enum +| Concateli&” e i 8 rray  built by,

e two arrays

‘other_arT ay | On?atenatmg_,_ U ._,..my_ tOgethFar_Eo produce aJ
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| enum << objiAppen
s enum array. T his expression returns the array itself, so
‘several appends may be chained together.
;<= ! . [3 — . .
= enum <=>;cOmpanson_._Retums an integer —1, 0, or +1 if this
equal to, or greater than other_array.

— an_array  third array.

- Array Difference—Returns a new array that is a copy

enum
other array of the original array, removing any items that also
—s an_array  appear in other_array.

[

d—Pushes the given object on to the end of this

‘array is less than,
‘Each object in each array is compared (using <=>). If

‘any value :sn’t equal, then that inequality is the return
value. If all the values found are equal, then the return
fis based on 2 comparison of the array lengths. Thus,
ftwo arrays are “gqual” according to Array#<=> if and

!only if they have the same length and the value of each
s equal 10 the value of the corresponding

other_array
—-1,0,+1

element in

ual if they contain the

..._Two arrays are €q
Equality if each element is equal

' <qme nUMbE’ of elements and .
isa (accordin to Object#-—-':) the corresponding element
'to

ther array: If obj is not an array, attempt to

| .
‘enum == obj
— true OF

false
‘ .
d return obj==enum.

the element at index int,

‘ e e—Returns o i
ndex start and continuing

-
starting at 1
or returns a subarray spe

‘enum{[int]
obj or nil



enum[start,  range. Negative indices count backward from the end
length] s of the array (~1 is the last element). Returns nil ifiill
or index of the first element selected is greater than th:

array size. If the start index equals the array size and a
h or range parameter is given, an empty array is
ay#slice.

an_array
nil

lengt
enum[range] jreturned. Equivalent to Arr
— an_array or.

nil
(= enum{[int] = Element Assignment—Sets the element at index int,
obj — obj replaces 8 subarray starting at index start and
gth elements, or replaces a subarray

continuing for len
d by range. If int is greater than the current

length] = obj capacity of the array, the array grows automatically. A
— obj negative int Wil count backward from the end of the
!array, [nserts elements if length is zero. If obj is an

enum[range.] éarray, the fo I the single index will insert that

g rm wit
=obj— O ; .
4 J ‘array into enum,

enum[start,  gpecifie

and the forms with a length or with a
the given elements in enum with the

s raised if 2 negative index points past

f the array- (Prior to

‘Ruby 1 9 assigning nil with the second and third forms
: el};m'er’lt assignment could delete the corresponding

?O elemen : nOW it simply assigns nil to them.) See

arrey nd Array#unshift.

An IndexET"
the beginning ©

lalso A #

Unio __Returns 2 new array by joining this array
enum |‘Se't nther 1y, removing duplicates. The rules for
‘other_array ’Wlth Y mg’ [ements ar€ the same as for hash keys.

—» an_array ompar e



assoc

at

Clear

‘C R . ’
‘COmbination enum.com

Searches through an array whose elements are also

enum.assoc(
bj with the first element of each

)  — arrays comparing o

obj
an_array or.contained array using obj.== . Returns the first
nil ‘contained  array that matches (that is, the first

associated array) or nil if no match is found. See also

Array#rassoc.

the element at index int. A negative index

enum.at( int ) Returns =
— obj or nil  counts from the end of enum. Returns nil if the index is

out of range. See also Array#[].

|
‘ e — T T

sall elements from enum.

e ————n

enum.clear — 'Remove

enum i

all combinations of the elements of enum of
If called with a block, passes each

that block; otherwise, returns an
is generated if no

bin  Constructs
gth size.

pination to
| enumerator object. An empty result :
en ions of the given length exist. See also

ytation.

‘ation( size ) len
—» enumerator, com

enum.combin | combinat
ation( size ): Array#per™

{|array| block |
) B

'} — enum | o s
- a full view of Hashes’ and Arrays’

ng Cl’lOUgh’ for

et oo lo
As this list is 8070 t‘(;l?ﬁis reference | I

Methods please take & look 1
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Additional-2

A. Python’s gc — Garbage Collector interface

e nterface to the optional garbage ¢ :
g;izglsh? to disable.the collector, tune the collection fgequeicy,oifstgéi ge%fgg;;
ooy | t also provides access t0 unreachable objects that the collector found but
ot free. Since the collector supplements the reference counting already used in
ifyou aresure your programdoes not

P
Ython, you can disablethe collector 1
ic collectioncan be disabled by calling gc.disable()

Createreference cycles. Automatl
set__debug(gc.DEBUG_LEAK).

T
0 debug a leaking program call gc.
BUG SAVEALL, causing garbage-collected

gc.DE \
age for inspection. The g¢ module provides the

This module provides an i

ob Notice that this includes
folj]eCtS- to be saved in gc.garb
owing functions:

8¢.enable() - Enable automatic garbage collection-
e collection.

gc.disable() - Disable automatic garbag

eif automatic collection is enabled.

C.i

St.Isenabled() - Returns trv
- With no argume
be an integer spef:lfy
d if the generation num

nts, run a full collection. The optional
ing which generation to collect (from

gc.
collect(generations=2)
ber is invalid.

ar
tgoufznent generation may
). A ValueError is raise

The number of unreachable

The free lists maintained foran '

f;lll C.O“eCtiOH or collection of the highest g.enegzife
¢ lists may be freed due tO artlcular imp

collection debugging flags. Debugging

ge.s . i
info‘;%ai?: Ug(f-}?gs ) - .tsteL igesygsa;z;%r. ee belowdfc;:‘ a !lst of debugging flags
. n e . ‘ |
Ich can be‘zlomb?nz;lnusing bit operatlons 1o control d€ ugging
e debugging fla,

umber of built-in types are cleared whenever a
n (2) is run. Not all items in some

ntation, in particular float.

Wh

_deb - Return th
ug() - Retu e collector, excluding the

8c, _
lig get_objects() - Returns a list O
t I'etumed.
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thresholdl1], threshold2]]) - Set the garbage

ge.set_threshold(thresholdO],
frequency). Setting threshold0 to zero disables

collection threshold i
collection. olds (te colleetr

The GC classifies objects into three generations depending on how many
d. New objects are placed in the youngest

collecti ;
gegecﬂpn sweeps they have survive
eration (generation 0). If an object survives a collection it is moved into the next

old . ; : :
gener generatlon. Since generation 2 is the oldest generation, objects in that
Coueratlon remain there after a collection: In order to decide when to run, the

ector keeps track of the number object allocations and deallocations since the last

C . ) .
ollection. When the number of allocations minus the number of deallocations
Initially only generation 0 is examined. If

e
Xceeds threshold0, collection Starts: :
than threshold1 times since generation 1 has

enerati .
generatlon 0 has been examined more m
en examined, then generation | is examined as well.'Slmllarly, threshold2 controls
tion 1 before collecting generation 2.

the
number of collections of generd
¢ collection counts as a tuple of (count0, countl,

gc-get_mum() _ Return the curren
ount2),
m the current collection thresholds as a tuple of

8C.get_threshold() - Retu
hold2).

t
hreshold(, threshold1, thres

ects that directly refer to any of objs.
< which support garbage collection;

urn the list of obj
not support garbage collection

e those container

8C.get_referrers(*objs) - Ret
ther objects but do

xpe Junction will only locat
ension types which do refer to O

wi
Ul not be found.

already been dereferenced, but which live in

ctor can be listed among

yele h han the garbage colle
s and have not yet been collec errentl y live objects, call collect() before calling

e )
resulting referrers. 10 get only cu

get ref;
~fClerrers().
.o objects returned by get_referrers() because
ng : d hence in a temporarily invalid

Care hen us!
S must be taken W an
s:)ar:;e Aof them could still P Constru(?tlc‘))sf; other than debugging.
+ Avoid usi eferrers
using get.! ferred to by any of the
he arguments’ C-level

directly reachable.
collection,

Note that objects Whic

: irectly 1€
SC.ge jist of objects direc

t_ref snhiq) - Retu? a 1S : yisited by t

? rgument;ll‘“e}:::tsr(efggrft)s retu d are thos® Ob:l(l:tf)b'ects actually

{traverse methods (if any), a1 s that support garbage

only by 0B
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ects that may be involved in a cycle. So, for

and are only required to visit obj
hable from an argument, that integer object may

z:ample, if an integer is directly reac
may not appear in the result list.

the object is currently tracked by the garbage
| rule, instances of atomic types aren’t tracked
s, user-defined objects...) are. However,
t in order to suppress the garbage
ing only atomic keys and

Cgciis—t"aCked(Obj) - Returns True if
ollector, False otherwise. As a genera
:23] Instances of non-atomic types (container
COllee t)’Pe-specolﬁc optimizations can be presgn :

ctor footprint of simple instances (e.g. dicts contain

Values).
The following variables are provided for read-only access (you can mutate the

values but should not rebind them)-
h the collector found to be unreachable but could

8c.garbage - A list of objects whic

Not be freed (uncollectable objects)-
with _del () methods. Objects that

haye le cause the entire referen
—del methods and are part O g ce
“ycle to be;égoll;:ctable :ncluding objects not necessatily in the cycle but reachable

only from ; ¢ collect such cycles qutomatically because, in general, it
isn’t pogsi J f;ython ;oeig Jess a 5afe order in which to Tun the _del_ () methods.
e for Python t0 & ., the issue by examining the garbage list, and

list. Note that these objects

By default, this list contains

If yOu
know a safe order, you can force ! ‘thi
SXp licitly breaking cycles due to your objects withip (e li hey sh
of being 11 the garbage list, SO they should be
rtue es, do del gc.garbagel[:]

dre ke . :

pt alive even so by Vi i ]
re after preaking Cy¢
Moved from garbage 10O For example avoid the issue

to Y
empty the list. It’s generally bette;ds, and garbage can

Containing objects with ,__del,,() meth
being ¢

0] .
Verify that no such cycles

by not creating cycles
be examined in that case

ated.
eachable objects will be added to this

1] unr ! X
is non-empty at interpreter

. a .
If DEBUG_SAVEALL is seb th?:n 3.2: If this list 15 0©
vers . h is silent by default. If

1
S Sltl lather than freed. Changed 17 V"™ pitted, WiN® , :
DEIthI(_)Jgn’ a ResourceWarrllzlr_lg sels 1 a 4dition all uncollectable objects are printed.
LE 1S )
*UNCOLLECTAB . invoked by the garbage collector before
© phase and info.

8¢, 11 :
Callbacks - A list of callback® tfvlfitlf”t:e called with ¥

d
W after ¢ollection. The callbacks

.
.

phase can be one of tWO val
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“Sta I't”:
The garbage collection is about to start

“Sto ”»,
p”: The garbage collection has finished.

info is a dict idi i
providing more information for th
e callback. The followi
. owing keys

are currently defined:

“generation”:
ion”: The oldest generation being collected.

“stop”, the number of objects successfully collected

collected”: When phase is
the number of objects that could not be

“unC 29

cOlleZiIZCtable : When phase is “stop”,
ed and were put in garbage.

d their own callbacks to this lis

e collection, such a show often various

e collection takes.

ar their own uncollectable types when

Applicati
ions can ad |
t. The primary use cases are:

about garbag

Gathering statistics
d how long th

generati
rations are collected, an

Allowing applications to identify and cle

th
®y appear in garbage.
The following constants ar provided for use with set_debug():

tatistics durin
n ﬁ'equency-

g collection. This information can be

gce.D
uSeﬁJ];:BUG_STATS - Print S
when tuning the collectio

gc.D
EBUG_COLLECTABLE - Pri

BLE - Print info
annot be

ot information on collectable objects found.

rmation of uncollectable objects found

freed by the collector). These objects

ge.D
(objeEBUG_UNCOLLECTA
Wil] thS which are not reachable but €
e added to the garbage list:
eachable 0

ge.D
S¢DEBUG_SAVEALL - Whe? seb £ pis can be US°

0
Droizlfige rather than being
‘gc.DEBUG LEAK Th i s necessary for the collector to print
Ormation - 1he. DEBUG_COLLECTABLE |
EB lon about a Jeaking
G_UNCOLLECTABLE DEBUG

bjects found will be appended
ful for debugging a leaking

—
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B. Ruby’s GC

The GC module id i

collect: . provides an interface to Ruby’s mark and

ection mechanism. Some of the underlying methods are also av?i‘iz?l)e g\fli;batﬁe
e

ObjectSpace module.

Module Usage format Explanation
‘Mmethods f
COunt GC.count _,|Returns a count of the number of times GC has run in
int 'the current process:
|
N _ - e
disable GC.disable _»> Disables garbage collection, returning true if garbage
true or false collection was already disabled.
: .‘ S
‘€nable GC.enable — Enables garbage collection, returning true if garbage
| true or false ‘collection W83 disabled
g | | I
| e
Start i GCstart  — , [nitiates garbage collection, unless manually disabled.
'GC.sta
nil ’ —
1 ‘ | o t value of the stress fla (see
Stress | Retumns e T s
| ‘GC.stress | e 3
: true or false f GC.tres ) I
. ) ‘ "//»//,,__”
|
Sty | | will normally run garbage collection
Slresg= GC.stress :‘ Ru?ydicall}’- Setting the stress flag to true forces
boo 10 :
;bool — | lection 10 occur every time Ruby allocates
arbage NS
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.a new object. This is typically used

only for testing extensions (and Ruby itself).

ge colle (Instance method) Equivalent to GC.start.

vgarbage_coll garba
ect ct — nil
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