System : a set of interconnected artifacts

Artifacts can interact with one another
- send data
- get data
- execute a function
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Human speaks to machine through operating system

Operating system allows us to interact with computer 
Primairly to manage comptuter’s resources
it also provide us libraries to interact with these resources


client-server architecture ( your computer either can be server or client)
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[bookmark: _GoBack]<Shell>
-interface between human and computer

-Directory = Folder

-4 special directories = Home( ~ ), Root ( / ), Current( . ), parent (..)

-command format : program switches arguements

-ls –l : permissions (d, owner, group, everybody), links, owner, group, size, modification date

-pwd: print the working directory

-cd : change directory

-mkdir : make direcotory

-rmdir : remove directory


-man ___ : manual

-Copy : $cp from to 

<Wild Cards (file names)>

-can do anything at once
ls *.doc  : any pattern
ls *.d?c  : any single char
Ls *.d?[abc} : [] or (a or b or c)

<Regular Expressions ( Even the contents)>
grep : search
-i : ignore case
-c : report only a count of the number of lines containing matches
-v : invert the search, dispplaying only lines that do not match
-n : display the line number along with the line on which a match was found
-l : list filenames, but not lines, in which matches were found


$grep ‘Je’ demo.txt
Jeremy
Jessica
Jean-Sebastien

^ : first letter
Ex) $grep –i ‘^[aeiouy]’ demo.txt
     Alex
     Yannick

$ : end of the line
Ex) $grep –i ‘[aeiouy]$’ demo.txt
    Jeremy
    Jessica

{ , } : #of letters together, #max
Ex) $grep –i ‘[aeiouy]{2, }’ demo.txt

     Micheal
     Juean

‘*[aeiouy]*[aeiouy]*’    = voewls do not have to be attached together

( . ) : i dont care the first letter
Ex) $grep – i ‘^.e’ demo.txt
     Jeremy
     Jessica
     Jean-Sebastien

( | ) : or


<Redirection>

> : redirect from screen to a file
Ex) ls –la >list.txt

>> : redirect from screen append to existing file
Ex) ls-la >>list.txt

( | ) : output from one program sent as input to another program
Ex) cat est.txt sample.txt | more

< : contents of a file sent as input into the program
Ex) myprogram <input.txt> output.txt

$more : print one page at a time (one file) more advanced than cat (but cat concaternate files)

Head/tail : present first 10 or last 10 files

` (backwards quote) : excute first 
-cat `ls *.log | tail –n5` >> text.out
Concatenate the last 5 log files in the current directory and write them to the text.out file





<Vi>
Inserting : i = wherever my cursor is, a = cursor moves over one,
o= new line below, O = new line above

In ESC mode : dd = delete entire line,  x = delete key, / = search

Command mode: w = write, q =quit, wq = write and quit, q! = force quit, e filename = edit, line number

U= undo

<Definition of Good>
-low system requriements (Optimal as possible)
-useful qualites in goodness

<Archives>
Tar : merge files into one file
-c : create a new tar archive
-r : update the tar archive
-x : extract from the tar archive
-f : specifiles the archive file name
-v : activates verbose mode, which means the tar command will output lots of information
-z : compress the file
Ex) create an archive with log files : tar-zcvf log.tgz *.log
     Extract the archive :  tar –zxvf log.tgz/tmp/log

<Diff>
The comparison of two files
Ex) diff oldversion newversion (diff f1 f2)


<Permissions>
Chmod who = permission files
Ex) read permission to group : chmod g+r file.txt
     R,w,x to me : chmod u+wx file2.txt
     REmove all permissions from others: chmod o= file3.txt


Rwx --- rwx = 111 000 111  can also convert it to decimal

<Script>
-when you login, during development, at logout

Chmod+x file : make the file excutable  always do it before excute 

./file :running the script

#!/bin/bash : must be the first line of the script for Bash shell


Ex) vi backup.sh  
  _________________________________
  #!/bin/bash
    
    # This is a comment
    #Back up files, remove and verify

    Cp *.txt/home/jack/backup
    Rm *.txt
    Ls *.txt

________________________-________-
$chmod +x backup.sh
$ ./backup.sh

Ex) $vi search
-----------------------------
#! /bin/bash
#find a file
Grep $1 `ls`      #searches within the files for $1
Ls | grep $1     #compares the file name for $1
_________________________________---
$ chmod +x search
$ ./search dog


<Bash Programming>

- 4 Variables 
Environment variable : variables used to customize the operating system and the shell
Usercreated: script variables
Positional Parameter: command line parameters
Session variables: defiend by the OS or Web server when the user logs in

-Positional variables
$0 : the name of the current shell or program
$*: all arguemtns on the command line
$@: all arguements in array
$#: number of arguments
$-: all the dash command ( -l, -a) in one big string

-Using variables (assinging = no $, using = $)
X=”bob” (no space)
Echo $x
Ls $x
Y=$x (no space)

set `date` : set command to capture and parse the output (the output wil be stored in $1, $2, $3...)

expr 5 + 2 = 7 (expressions) 

echo ¾ | bc (basic calculator)

echo $[1+1] (calculation in bash)

-$(command) : is the same as `command`
   echo `ls | grep “bob”`
   echo $(ls | grep “bob”)

-$((expression)): will evaluate expression instead of a command
  = $[expression] in bash

-${} : expression tool
    animal=”cat”
    echo ${aniaml}s 
    cats


=~  : for regular expressions  x=[[ $ANSWER=~^y(es)?$]]

*,? : wild card  x=[[ $ANSWER = u*]]


-In bash ‘ and ‘’ are same
  echo-e"abc\n”       to prepocess the quote (abc and new line)
  echo-n                “text without default carriage return”
 
-Escape characters
\n : new line
\t : tab
\b : back space
\a : alert
\\ : display a back slash

read :  read name ( ask the user for input and store it as a variable $name)

<Test Command>
if [ EXPRESSION ]     (can evaluate file, string or integer in bash)

ex) if [-r .cshrc]
-r file : if it exists and readable
-w file : true if it exits and writeable
-x file : true if it exits and is executable
-f file : true if it exists and is a regular file
-d name : true if it exists and is a drectory

ex) if [-z$x]
-z string : true if the string length is zero
-n string : true if the string length is non-zero
string1 = string2 : true if strings are identical
string1 != string2 : true if strings not identical
string : ture if string is not NULL

ex) Integer Test
n1 –eq n2 : true if equal
n1 –ne n2 : true if not equal
n1 –gt n2 : true if n1 is greater than n2
n1 –ge n2 : true if n1 is greater or equal to n2
n1 –lt n2 : true if n1 is less than n2
n1 –le n2 : true if n1 is less than or equal to n2

In bash exemple

If [$? -eq 0 ]       -> $? = error, if there is no error true

if [ “$num”-gt “150” ]
if [ “$(whoami)” != ‘root’]

<The if statement>
 	
if [ ______________]
then ___________
elif [____________
]then_______
else _________
fi

<The case Statement>

case condition  in

condition1) action1;;
condition2) action2;;
condition3  | condition4) action3;;

*) else_action;;
esac


ex) 
$ ./prog add 5 2 
vi prog
#!/bin/bash
case $1 in
“add” | “addition”) result=$[ $2 + $3];;
“sub” | “subtraction”) result=$[ $2-$3];;
*) result=0;;
esac
echo “ The result is $result \n”

*exit = will terminate the program

<The for Loop>
for var in list
do
    actions
done

ex)
$ cat for2.sh
i=1
weekdays=”Mon Tue Wed Thu Fri”
for day in “$weeokdays”
do
  echo “weekday $[i++] : $day”
done

$ ./for2.sh
Weekday 1 : Mon
Weekday 2 : Tue
.......

<While statement>

while condition
do
     actions
     [continue]
     [break]
     shift ($2 is now $1 )
done




-check the number of argument first when you write function script
if [$# = 0 ] 
then 
echo “usage : $0 name”
exit 1
fi


-Local variables
ex)
x=200
y=100
math() {
local x=$1
local y=$2
echo $[$x + $y]
}
math $x $y


<Return values>

myfunc() 
{
local myresult=’some value’
echo “$myresult”
}
result=$(myfunc)
echo $result

<Exit status>

return = go back to the main program
exit = kills program

<Techniques>
pre-initialized within the shell memory
ex) $ set x=10

runt-time environment = set up to define the variables so that user’s can define parameters without editing the code	

WORKINGDIR : the program’s working directory
no matter what folder you are in it will default to that working directory
ex) Bash-prompt $ set WORKINGDIR=”/home/jack/project1”
     Script : cd $WORKINGDIR

DATAPATH – the path to important data
the user can change this information from the command-line
without needing to open up the script to reprogram
ex) Bash-prompt $ set DATAPATH=”/home/mary/pictures”
     Script : files=$DATAPATH/dog/jpg


<Script to make a back up>

ex)
#!/bin/bash
#default destination for back up
destination=”../backup”
# check for environment variable
if (test –n “$BACKUPPATH”); 
then 
  destination=$BACKUPPATH                   *cp files to destination
fi                                                         tar files and then mv
# check for command-line argument           zip files and then mv
if(test-n"$1”);
then
 destination=$1
fi
cp file1 $destination                         create a long list of 
cp file2 $destination                         everything you want to 
                                                   backup. Add to it and 
                                                   remove from it as things
                                                   change

<Good practice>
standarizing your technique
automating best practice

Team leader will create a script that defines the standar working environment for the team members:
The project directory structure
-Backup procedures
-Start and end project procedure
-Compiling procedures
-Repository procedures

Six common scripts:
-NewProject : setup the OS environment for the project
-Backup      : setup the way backups will happen
-EnterProject: the beginning of your work day
-ExitProject  : the end of your work day
-Compile     :  we will see later
-Repository  : we will see later

 Boot script : connected to root user
login script: connected to the actual user

Default script files
- windows - bash_profile
-logout script only for sh and csh

- .name : if you put period in front of the file, it is hidden file

-use source when checking the login script

-use export when changing the run-time environment of login script
(ex)Changing shell)

-In Bash: export SHELL_VAR=value  to change variables
ex)  -setting prompt
export ps1=”btich>>”

-setting the terminal type
 export TERM=”VT100”
 
set history=100    : arrow key to remember the command
 
alias ll ‘ls -l-a'
alias dir ls       :dir instead of ls

in bash
export path(or set path)=/home/foo:/bin/exe



< C >
Bash, Python, Java = interpreter comes before source code to cpu, not very fast
C= directly from source code to cpu (compiled program)

why C?
easy language to talk
-operating system
-hardware drivers: printers, mice, 
-specifialty machine connectivity: lab machiens, robots, vr,..

How to write C
Bash-prompt$vi hellowworld.c
gcc helloworld.c
./a.out
 
puts
 library : stdio.h
syntax: int puts(constant_string);
returns: Error code
 - >=0 if no error
purpose : To print a string to standard out
Usage: puts(“Hello World\n”); // with new line

getc
library: stdio.h
syntax: int getc(stdin);
returns: ASCII code
purpose: to read a character from standard in
usage: c= getc(stdin);

gcc
-o replace the default a.out file name with your own
ex) gcc-o hello helloworld.c
    ./hello

 -Errors are displayed to the screen and can be lost as the screen scrolls.
Solution – gcc helloworld.c 2>textfilename ( 2> because stdout and stderror)
all output will be stored in the textfilename file.
then use vi, more, or cat to view

<Variables in C>
boolean – no boolean just short, int, long( only 0=false)
Character – char, unsigned shor tint
String –char*
pointers- TYPE* (can be anytype including void)
 
const int a =2; (cannot be changed)
int canst a = 1;

-typedef declaration
ex) typedef int scalefactor; // scalefactor is now int
     (scalefactor a; )

ex)typedef int boolean;
int true=1; false = 0;
boolean isValid = false;

-switch statement
 or is without break

<STDIO.H>
- three forms of I/O
  console
  stream
  files

-stream
 stdin
stdout
stderr

int asci = getc(stdin); //all integers
char asci = getc(stdin); // covners to 0-255 so cant catch error

puts(“Hello”);
int c = puts(“Hello”);  // c = 0 if no error
if(puts(“Hello”) != 0) .... // if there is an error do something

stream – one at atime (getc(stdin) )	
non stream – all at once (getchar() ) 

<printf fucntion>
int printf(String, Optional arguments)
ex)
printf(“I am %d years old.\n”,  12);
printf(“I am %d years old.\n”, age);
* %d means integer
* %c means character
%5d -> 5 spaces, leading
%-5d -> 5 tail spaces

float = double
printf(“I am %6.1f years old.\n”, age);
%5.1 -> _ _ _ . _

<scanf> works similar to getchar(only read the first one and rest stays in the memory)
-same but reading instead of printing
int scanf(STRING, &Variables);
ex)  scanf(“%d”, &age);  //reading an integer number into variable age

scanf = reads until space
fgets = reads until enter
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<sscanf>
ex) char array[100];
int a, b, c;

printf(“Enter 3 numbers and enter”);
scanf(“%s”, array);
sscanf(array, “%d %d %d”, &a,&b,&c);
- three intergers will put into the array
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#include<stdlib.h>
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string is constant so cannot be changed
- you cannnot assign it again

<Arrrays>

TYPE NAME [SIZE];
- no boundary checking in array in C

TYPE NAME [COLS][ROWS][LAYERS];
-strlen ( string length)

[image: ]
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Assing string
- char*x = “abc”;


C is one pass compiler
 
call 
swap(&x,&y);

function
voidSwap(int *a, int *b);
int temp;
temp = *a;
*a = *b;
*b = temp;

Complex Data Structure
- struct
- union

*** you dont need & in array and string when scanf

<union>
-only one field at a time

<Dynamic Memory>
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Usage Problem

#include<stdio.h>
int main(void) {
int a;

char array(30];

// This works
scanf (“$s”, array);

scanf (“%d”, &a);

return 0;

The string entered is saved in
array and the integer entered is
saved in the variable a.

MeGill

#include<stdio.h>
int main(void) {
int a;

char array(30];
// This fails
scanf (“%d”, &a);

scanf (“%s”, array);

return 0;

The integer entered is stored in
the variable a, but the carriage
return is still in the buffer. The

array reads the carriage return.
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Example

#include<stdio.h>
int main(void) {

int a, b, c;

printf (“Enter three numbers with spac

scanf (“%d %d %d”, &a, n ;

printf (“You entered %d, %d, and %d.\n”,

return 0;
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#include<ctype.h>

* Case manipulation:
* int c = toupper(int);
* int c = tolower(int);

* Character testing:
* intx = isalpha(int); PRGN

* int x = isalphanum(int);
* intx = isdigit(int);

if (toupper (c)=="X")

Note: char is in int.

McGill & Vsbih
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Question 2: The UNIX operating system is constructed out of four components: the Kernel, the File
System, the Shell, and the Utilities. Below are UNIX subcomponents. Beside each subcomponent is a
blank line. Write, in the blank line, the name of the component it belongs with. [10 points, 1 each]

Subcomponent Component Subcomponent Component
Command line shell P uf

login prompt kernel login script shell

boot script kernel session shell

USB Stick file system gec utilities

Executing program kernel Printer queue file system
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Important Functions

«int stremp(char *s1, char*s2)

«int strncmp(char *s1, char*s2, int len)

«int strlen(char *string)

«char *strcpy(char *(mhar*src) ... strnepy
schar *strcat(char *dest, char*src) ... strncat
evoid *memset(char* string, char character, int len)
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Pointers

By example:
. iri|t x =5; // is a simple structure that stores integer numbers
« int*p; //create avariable that can store the address of

another structure
* p=&x; //phasbe igned the address of x
pis said pointing to” x

p does not have the value of x, p just “knows”
where x is located in the computer’s memory

printf(“%d”, x); // prints 5 to the screen
printf(“%d”, *p); // prints 5 to the screen
Printf(“%d”, p); //?2?2??

& > return the address of a structure (referencing)
* > using the address, get the value from the location in the computer’s memory.
(derefrencing)
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Unix OS Components

« Login

« Knows how to run programs
« Basic common interface

« Memory management
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« The file allocation table (FAT)
File System « The data structure that makes files real
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* A user interface
* Has a global memory
* Has commands to interact with S

* Additional OS commands and programs
* Third party commands and programs
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Usage Problem Solution
Use a temporary variable | """ e
to store the carriage int a;

return char array(30];
char garbage(10];

* The garbage array caﬁ the
carriage return
The scanf with the array will // This works

now wait for the user to input scanf (“%d”, &a);
their information scanf (“%s”, garbage);

scanf (“$s”, array);

return 0;
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Example

#include <stdlib.h>
#include <stdio.h>

int main(void)

{

char sLunqlzoh

puts (“Please input a command: ”);
gets (string) ;

system(string) ;

system(“Is”);
system(“./program”);
system(“cd docs;cp a b; Is”);

McGill & Vybih

),
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Example

#include<stdio.h>
int main(void) {

char name(30]; int age;

printf (“Enter your name: “);

printf (“Enter your age: “);

scanf (“8%d”, sage);
printf (“Welcome s, you are %d years old.\n”,

return 0;
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name,

age) ;
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Command Line Processing

Int main(int argc, char *argv(]) {
//arge islike $#
// argv([1] is like $1
// argv(2] s like $2, etc.

int; [ > |

for(n=0; n<argc; n++)

printf(“%s\n”, argv[n]);

return 0;
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