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Announcements

e Exercisel is out

e We have a TA!

Gaurav Agarwal
— MS student in CS department
— Email: ga2310@columbia.edu

— Office Hours: Tuesday 11am-12pm in Mudd
122A (TA room)



What is a Program?

A Program is a sequence of instructions and
computations

We'll be designing programs in this course.
These programs will be based on algorithms

An Algorithm is a step-by-step problem-
solving procedure



Example

Add 3 large numbers
= 453 +782+ 17,892

Hard to do all at once
= Solution: “divide and impera”!
= (453 +782)+ 17,892 =
= 1,235+17,892 =19,127

Algorithms help us divide and organize complex problems into
sub-problems which are easier to solve (bottom-up approach)



What is 6?

* Programming language developed by Dennis Ritchie in 1972
at AT&T Bell labs

* Why is it named “C”?

Well... the B programming language already existed ! Derris RS

* Cis one of the high level programming language with the lowest level of
abstraction

* Low to be close to assembly and machine language == fast!
* High to be programmable by humans without (too many) headaches

Compiled Interpreted
p eSS A
| C*
| CLRC# Java .php py ruby
| VB.net
L'_—__:_—____——_T___—f_—___
! clR | WM | php | Python | Ruby

Abstraction

MicroCode



CUNIX

e CUNIX refers to the Columbia Unix
environment

* For you: place where you develop your
programs!



Accessing CUNIX remotely

* Secure Shell or SSH is a network protocol that
allows data to be exchanged using a secure
channel between two networked devices

* The SCP protocol is a network protocol that
supports file transfers

SSH

SCP

Your computer CUNIX



Code Developing Tools — Linux and Mac

* Open terminal

e SSHto cunix.cc.columbia.edu

ssh yourUNI@-cunix.cc.columbia.edu

* Data transfer: scp or get/put
— Copying file to host:

scp SourceFile user@host:directory/TargetFile

— Copying file from host:
scp user@host:/directory/SourceFile TargetFile

(\/7( For MAC: use FUGU (graphical data transfer tool)
— http://www.columbia.edu/acis/software/fugu/
http://download.cnet.com/Fugu/3000-2155 4-26526.html
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Code Developing Tools — Linux and Mac

To use windowing environment:

2
/“’7( Mac users need only start X11 (found in the Utilities
-, folder) and log in to the X11 terminal like this:

ssh -X username@cunix.cc.columbia.edu

e Linux users: see X-Windows section in CUNIX tutorial



Code Developing Tools - Windows

e Xming and Putty to SSH and visualization
— http://sourceforge.net/projects/xming/

— http://www.chiark.greenend.org.uk/~sgtatham/putty/download
.html

e WIinSCP for data transfer
— http://winscp.net/eng/download.php#download?

* Notepad++ for editing (can be used in combination with
WinSCP)

— http://notepad-plus-plus.org/
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Code Developing Tools - Windows

* Launch Xming

* Open a session in putty with Host Name
— cunix.cc.columbia.edu

" -
oo
Category:
= S,assion Basic options for your PuTTY session
L Logging Specify the destination you want to connect to

= Terminal Port
- Keyboard a
el (¢ cunix.cc.columbia du| s
- Features Connection Type:

= Window ) Raw () Telnet ) Rlogin @ S55H () Serial

| !—‘-ppea!ance Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours -
Default Settings

(=} Connection Lopd
- Promy
- Rlogin

[H- 55H
-~ Seial Close window on exit:
() Mways () Mever @ Only on clean ext
About Open ] [ Cancel
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Code Developing Tools - Windows

 Make sure the X11 option of the SSH category

is enabled
rﬁ PuTTY Configuration d. Ut t L-l ﬁ1

Category:
= Teminal - Cptions controling S5H ¥11 forwarding
- Keyboard forwarding

- Bell
- Enelite 361 femeeandiny

- Features
= Window X disp
- Appearance Remote X171 authentication protocaol

- Behaviour @ MIT-Magic-Cookie-1 ) ¥DM-Authorization-1
- Translation

- Selection
- Colours
= Connectian
.. Data

m

unnels
‘. Bugs -
About Cpen ] [ Cancel




Code Developing Tools - Windows

e Use WinScp to transfer files

WinSCP Login

Sezzion Sezsion
Stored sessions Hozt name: Port nurmber:

E m-'irl:.unmen!: cunix.co.columbia.edu 2=
Directories

S5H Uszer name: Pazgword:

Preferences e ceseonsl

Frivate key file:

Frotocol
Eile pratacal: SFTR W Bl SCP fallback
[ &dvanced options
[ Ahout.. ] ’ Languages Login l [ Save... ] [ Cloze ]
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Code Developing Tools - Windows

e Use WinScp to transfer files

aamm3Z233 - mm3233@cunix.cc.columbia.edu - WinSCP

Local Mark Files Commands Session Opkions Femote Help

8 o E- PES W & L Default - F-

My document = & 0o - o 2[4 | Fe _ymm3233 @ ie s at [2 ¢
C:hDocuments and SettingsiMichelghby Documents himtdzinue] AekeeDAud 3 mdAmm 3233

Mame Exk Size  Type Changed Marme Ext Size
= Parent directory 6022010 .. €
|=hAsk and Record Toolbar File Folder 12/7 /2009 I public_html £
[iDownloads Fil= Folder 91042010 ICFComs1003 €
[hgegl0.0 File Folder 9302009 = 1
@My Music File Folder af20/2009 = °
uﬂM';.f Pictures File Folder Q72010 EI b 1,455 ¢
[C3My Recordings File Folder 12)812009 361 ¢
BB by videos File Folder 1j22i2008 172 ¢
[CHUDC Output: Files File Folder 10/22/200 31 €
|hvisual Studio 2005 File Folder fajzo10 45 £
5 visual Studio 2008 File Falder 7/3002010 1,175 ¢
‘n Default,rdp 0 FRemote Deskio,,, 622010

_'_-} 78 Configuration 5., 62002009
< | EIES | >
0B of 12,807 KiB in 0 af 15 OB of 3,272B in0of 10

4 FZRename E3 FS Copy 3 F&Move 3 F7 Create Directory 3¢ F& Delete F97 F9 Properties T F10 Quit

5 sFr3 3 0:02:15
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Code Developing Environment

CUNIX Tutorial



Compiling your C code

e GCC: GNU Compiler Collection

 When you invoke GCC, it normally does
preprocessing, compilation, assembly and linking

— Basic Command
* gcc myProgram.c
e ./a.out Run compiled program (executable)

— More advanced options

e gcc —Wall —o myProgram myProgram.c
e ./myProgram



Compiling your C code

e GCC: GNU Compiler Collection

 When you invoke GCC, it normally does
preprocessing, compilation, assembly and linking

— Basic Command
* gcc myProgram.c

e ./a.out Run compiled program (executable)
Display all types of Specify name of
warnings, not only errors the executable

e gcC @yProg@ myProgram.c

* ./myProgram Run compiled program (executable)




Assignment

e Read PCP Ch 1
e Read PCP Ch 2, pages 11 to 15, 33



