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RECAP: The command

displays a line of text/string passed as an argument

whovian@phy504:~/host$ echo 'Hello 504 Class. How are you?'

Hello 504 Class. How are you?
whovian@phy504:~/host$ echo -e '\nHello 504 Class. How are you?\n'

* The

Hello 504 Class. How are you?

whovian@phy504:~/host$ echo -e 'Hello 504 (Class. \tHow are you?'

Hello 504 (Class. How are you?
whovian@phy504:~/host$ echo -e 'Hello 504 Class. \bHow are you?'

Hello 504 Class.How are you?
whovian@phy504:~/host$ echo -e 'Hello 504 Class. \vHow are you?'

Hello 504 Class.

How are you?

Sequence Descnptlon PO
\a Mert character, usually the ASCII BEL character.

option allows the " pockpace

Suppress the final newline in the output. Furthermore, any characters left in

baCklaSh tO be interpreted b the arqument, and any following arguments, are ignored (not printed).
\f Formfeed.
* The -n option does not skip Newie,
. \r Carriage return.
a line after the command Horzontl

\v Vertical tab.



RECAP: Input/Output redirection

symbol take standard input from file

whovian@phy504:~/host$ read TEST < hello.txt
whovian@phy504:~/host$ echo $TEST
Hello World again with I/0 redirection

Mixing >> and < mput / output redirection

whovian@phy504:~/host$ more 1io.txt

This 1s I0 in and out redirection (example)
whovian@phy504:~/host$ more hello.txt

Hello World again with I/0 redirection

Now the new sentence will be appended to the end of the file
whovian@phy504:~/host$ cat >> hello.txt < io.txt
whovian@phy504:~/host$ more hello.txt

Hello World again with I/0 redirection

Now the new sentence will be appended to the end of the file
This 1s I0 1n and out redirection (example)




RECAP: . a life saver

command search es lines that match a pattern

whovian@phy504:~% grep "foo" <<< "foobar baz"

foobar baz

whovian@phy504:~% grep -E "fool[a-zA-Z]+" <<< "foobar baz"
foobar baz

whovian@phy504:~% grep "foo[a-zA-Z]+" <<< "foobar baz"
whovian@phy5@4:~$% grep --help

Usage: grep [OPTION]... PATTERNS [FILE]...

Search for PATTERNS in each FILE.

Example: grep -i "hello world' menu.h main.c

PATTERNS can contain multiple patterns separated by newlines.

Pattern selection and interpretation:
-E, --extended-regexp PATTERNS are extended regular expressions

+ regular expressions = powertul tool 1n general
(especially useful in the wargame HW). What are
regular expressions (we will encounter them a lot!)



RECAP: Find files with command

. search for files and directories within a directory hierarchy

whovian@phy504:~$% find /home/whovian/ -mindepth 2 -maxdepth 3 -type d
/home/whovian/.emacs.d/eln-cache
/home/whovian/.emacs.d/eln-cache/29.4-ftb0663 4
/home/whovian/.local/share
/home/whovian/.local/share/nano
/home/whovian/host/old_notes
/home/whovian/host/Lecture?
/home/whovian/host/Lecture5
/home/whovian/host/Lecture4
/home/whovian/host/Lecture3
/home/whovian/host/Lecture6
/home/whovian/host/Lecturel
/home/whovian/host/oldDocker
/home/whovian/host/oldDocker/teste_hidden
/home/whovian/host/oldDocker/CPP
/home/whovian/host/oldDocker/exam
/home/whovian/host/oldDocker/C
/home/whovian/.cmake/packages
/home/whovian/.cmake/packages/armadillo
whovian@phy504:~$ |




Basic string manipulation



Printing: VS

: powerful and, 1n most cases, adequate command.
However, sometimes we need formatted output:

whovian@phy504:~/host$ printf "Hello World\n"
Hello World

whovian@phy504:~/host$ printf "Hello %s\n" world
Hello world

whovian@phy504:~/host$ printf "[%10s|\n" Hello
| Hellol

whovian@phy504:~/host$ printf "[1%-10s[\n" Hello
|Hello |

whovian@phy504:~/host$

W

4

novian@phy504:~/host$ printf "%d + %d = %d\n" 2 2 /
+ 2 =4




Printing: echo vs printf
printf command formats output via flags that are written

as ‘%"’ immediately followed by a few special letters

= ‘[




Printing: VS
Backlash “\”” has a special meaning on

Table 7-1. printf escape sequences

Sequence  Description \WE Horizontal tab.
\b Backspace. \v Vertical tab.
\n Newline. \ A literal backslash character.

whovian@phy504:~/host$ printf "a string, no processing: <%s>\n" "A\nB"

a string, no processing: <A\nB>

whovian@phy504:~/host$ printf "a string, with processing: <%b>\n" "A\n\nB"
a string, with processing: <A

B>

whovian@phy504:~/host$ printf "a string, with processing: <%b>\n" "A\tB"
a string, with processing: <A B>

note the \n at the end of the print statement



Printing: VS

£d), [19, The minimum number of digits to print. When the value If your 1nte gral has

%0, %u, has fewer digits, it is padded with leading zeros. The de-

$x, %X fault precision is 1. dn abSOIUte numerlcal
%e, %E The minimum number of digits to print. When the value CITOr Of O . O 1 ) lt
has fewer digits, it is padded with zeros after the decimal m ak es llttl e sense t 0O

point. The default precision is 6. A precision of 0 inhibits

printing of the decimal point. prlnt the re Sults Wlth
$f The Full Story on printf ~ Of digits to the right of the decimal point. 1 5 dlglts .
29, %G The maximum number of significant digits.

whovian@phy504:~/host$ printf "%.2f\n" 123.4567
123.46
whovian@phy504:~/host$ printf "%.5G\n" 123.4567

123.46
whovian@phy504:~/host$ printf "%.2G\n" 123.4567
1.2E+02




Printing: VS

Conversion Precision means

allows

sd), (¥, The minimum number of digits to print. When the value

%0, %u, has fewer digits, it is padded with leading zeros. The de- p addln g (b Oth on
$x, %X fault precision is 1. .
numbers and strings)

%e, %E The minimum number of digits to print. When the value
has fewer digits, it is padded with zeros after the decimal

point. The default precision is 6. A precision of 0 inhibits

printing of the decimal point. The ﬂ a g pI'lIltS Sl gn
3f The Full Story on printf * Of digits to the right of the decimal point. (b Oth pOSlthC and
%9, %G The maximum number of significant digits. ne g atlve)

whovian@phy504:~/host$ printf "%.5d %.5d\n" -15 15
-00015 00015

whovian@phy504:~/host$ printf "%+.5d %+.5d\n" -15 15
-00015 +00015




Printing: VS

whovian@phy504:~/host$ printf "%.5d %.5d\n" -15 15
-00015 00015

whovian@phy504:~/host$ printf "%+.5d %+.5d\n" -15 15
-00015 +00015

without dots you pad with spaces instead of zeros

whovian@phy504:~/host$ printf "%+.5d\n" 15
+00015

whovian@phy504:~/host$ printf "%+5d\n" 15
+15

However here the + counts 1n the 5.

whovian@phy504:~/host$ printf "%5d\n" 15
15

whovian@phy504:~/host$ printf "%.5d\n" 15
00015




Basic string manipulation
with a twist:



Defining variables in Bash

We can define variables that can hold values different
than their names

whovian@phy504:~$% myvar=this_is_a_long_string_that_does_not_mean_much
whovian@phy504:~% echo -e '\n' $myvar '\n'

this_is_a_long_string_that_does_not_mean_much

Variables can hold integers. They can also hold floats
whovian@phy504:~$% myvar=10
whovian@phy504:~$
whovian@phy504:~$% echo -e

¥

\n' $myvar '\n'

10

However, there 1sn’t float arithmetic in pure bash



Reading user mput

prompts a user for input
GNU nano 4.8 example.sh
2cho -n 'terminal? '

read TERM
oacho "TERM is $TERM"

whovian@phy504:~/host$ sh example.sh
terminal? Oh YES!
TERM 1s Oh YES!

to an array with -a option
whovian@phy504:~/host$ read -a people
vivian miranda apple HW:
whovian@phy504:~/host$ echo ${people[2]} research

apple about -n and
whovian@phy504:~/host$ echo ${people[1]} options

miranda




Parameter expansion

How to get the length of the value the variable holds?

Vivian
IRiverSong:C
o

vivianmiranda$

vivianmiranda$
vivianmiranda$

vivianmiranda$

myvar=1001
echo -e "${myvar}"

echo -e "${#myvar}"

myvar=Vivian
echo -e "${myvar}"

echo -e "${#myvar}"




Parameter expansion: default values
Many times, it 1s important to provide default values / behavior

Operator Substitution

${ varname :- word } If varname exists and isn’t null, return its value;
otherwise return word.
Purpose: Returning a default value if the vari-
able is undefined.
Example: ${count:-0} evaluates to 0 if count is

undefined.

whovian@phy504:~/host$ echo ${MYVAR}

whovian@phy504:~/host$ MYVARZ2=${MYVAR:-10}
whovian@phy504:~/host$ echo ${MYVARZ2}

10

whovian@phy504:~/host$ echo ${MYVAR}




Parameter expansion: default values
Many times, it 1s important to provide default values / behavior

Operator

${ varname := word}

Substitution

If varname exists and isn’t null, return its value;
otherwise set it to word and then return its val-
ue. Positional and special parameters cannot be
assigned this way.

Purpose: Setting a variable to a default value if it

is undefined.

Example: ${count:=0} sets count to 0 if it is un-
defined.

whovian@phy504:~/host$ echo ${MYVAR}

whovian@phy504:~/host$ MYVARZ2=${MYVAR:=10}
whovian@phy504:~/host$ echo ${MYVARZ2}

10

whovian@phy504:~/host$ echo ${MYVAR}

10




Parameter expansion: error message
Many times, it 1s important to provide default values / behavior

Operator
${ varname :? mes-

sage }

whovian@phy504:~$

Substitution

If varname exists and isn’t null, return its value;
otherwise print varname: followed by message,
and abort the current command or script (non-
interactive shells only). Omitting message pro-
duces the default message parameter null or
not set, Syntax of String Operators

Purpose: Catching errors that result from vari-
ables being undefined.

Example: {count:?"undefined!"} prints “count:

undefined!” and exits if count is undefined.

whovian@phy504:~/host$ unset MYVAR
whovian@phy504:~/host$ MYVAR2=${MYVAR:?"error_message"}
bash: MYVAR: error_message

whovian@phy504:~$ namedir=${dirname:?"missing directory name"}
bash: dirname: missing directory name

whovian@phy504 :




Convert to Uppercase (bash > 4.0)

define variable with string variable than use ”* or

whovian@phy504:~$% name=vivian
whovian@phy504:~% echo ${nameA}
Vivian

whovian@phy504:~% echo ${nameAA}

VIVIAN
whovian@phy504:~% echo ${nameAAv}
ViVian

To check your bash version, there 1s a default variable

whovian@phy504:~% echo $BASH_VERSION
5.0.17(1)-release




Convert to Lowercase (bash > 4.0)
define variable with string variable than use , or

whovian@phy504: name=VIVIAN
whovian@phy504: echo ${name,}
vIVIAN

whovian@phy504 : echo ${name,,}

vivian
whovian@phy504: echo ${name,,V}
VARVAN:\\

To check your bash version, there 1s a default variable

whovian@phy504:~% echo $BASH_VERSION
5.2.32(1)-release
whovian@phy504:~$ ||




Removing substrings (pattern matching)

String manipulation w/ pattern matching 1s powerful in bash
Syntax:

(short match pattern)

(long match pattern)
Example:
whovian@phy504:~$ text="abcXYZdefXYZghi"
whovian@phy504:~$ short_remove="%${text#abc*XYZ}"

whovian@phy504:~$% echo "Using #: $short_remove"
Using #: defXYZghi

whovian@phy504:~$% long_remove="${text##abc*XYZ}"

whovian@phy504:~$ echo "Using ##: $long_remove"
Using ##: ghi

What 1s the meaning of ?

° €6-1-99

= wildcard. Expand to None, One or more chars.




Removing substrings (pattern matching)
There are more wildcard operators 1n pattern matching

?(pattern-list) Mastering them takes time and
Matches zero or one occurrence of the given patterns. .
practice.

This is where Al can help you in practice

x(pattern-list)

Matches zero or more occurrences of the given patterns.

+(pattern-list) Example .

Matches one or more occurrences of the given patterns.

@(pattern-list)

Matches one of the given patterns. and y0u Want the OUtpUt tO be

| (pattern-list)

Matches anything except one of the given patterns.

whovian@phy504:~$% shopt -s extglob
whovian@phy504:~$ text="abc3567XYZ1ldefXYZomgXYZghi"

whovian@hy504:~$ echo -e ${text#abc+([0-9])XYZ+([0-9a-zA-Z])XYZ}
omgXYZghti
whovian@phy504 :




Removing substrings (pattern matching)
There are more wildcard operators 1n pattern matching

?(pattern-list) Mastering them takes time and
Matches zero or one occurrence of the given patterns. .
practice.

x(pattern-list)
This is where Al can help you in practice

Matches zero or more occurrences of the given patterns.

+(pattern-list) Example .

Matches one or more occurrences of the given patterns.

@(pattern-list)

Matches one of the given patterns. and y0u Want the Olltpllt tO be

| (pattern-list)

Matches anything except one of the given patterns.

Precision on pattern matching 1s everything. Diff. logic

whovian@phy504:~$% echo -e ${text#abc+([0-9])XYZ+([a-zA-Z])XYZ}
abc3567XYZ1defXYZomgXYZghi

whovian@phy504:~$ |}



Removing or replacing substrings

String manipulation w/ pattern matching 1s powerful in bash

Syntax:
(first match)

(all match)
(beginning of line)
(end of line)

hovian@phy504:~$% echo -e ${"Vivian Miranda"/"Vivian"/"Elisa"}
bash: ${"Vivian Miranda"/"Vivian"/"Elisa"}: bad substitution
hovian@phy504:~$ NAME="Vivian Miranda"

hovian@phy504:~$% echo -e ${NAME/"Vivian"/"Elisa"}

Elisa Miranda

:~$

:~$ NAME="Vivian Miranda Miranda"

:~$ echo -e ${NAME/"Miranda"/"Elisa"}
ivian Elisa Miranda
hovian@phy504:~% echo -e ${NAME//"Miranda"/"Elisa"}
ivian Elisa Elisa




Removing or replacing substrings
String manipulation w/ pattern matching 1s powerful in bash

Syntax: (need this line)
(first match)
(all match)
(beginning of line)
(end of line)

whovian@phy504:~$ NAME="Vivian Miranda Miranda"
whovian@phy504:~$ echo -e ${NAME/#"Miranda"/"Elisa"}
Vivian Miranda Miranda

whovian@phy504:~$ NAME="Miranda Vivian Miranda"

whovian@phy504:~$ echo -e ${NAME/#"Miranda"/"Elisa"}
Elisa Vivian Miranda
whovian@phy504:~$ echo -e ${NAME/%"Miranda"/"Elisa"}
Miranda Vivian Elisa




Printing with colors!



Printing: VS
What about Colors? Works with

whovian@phy504:~$% printf "\@33[1;34m Hello World \n"
Hello World

whovian@phy504:~$%$ printf "\x1B[35m Hello World \n"
Hello World

whovian@phy504:~$% printf "\x1B[33m Hello World \n"
Hello World

whovian@phy504:~$ printf "\x1B[31m Hello World \n"

whovian@phy504:~$ echo -e "\x1B[31m Hello World"

whovian@phy504 : ~$
whovian@phy504:~$ echo -e "\e[31m Hello World"

You need the -e flag on (and you don’t need \n)




Printing 1n colors (both & )
This looks like cryptic language, but Don’t Panic

whovian@phy504:~$ printf "\033[1;34m Hello World \n" £

Hello World Cf -

whovian@phy504:~$ printf "\x1B[1;34m Hello World DON’T PANIC ¥ ,,J(;\

Hello World ')

whovian@phy504:~$ printf "\e[1;34m Hello World \n" :\Q

Hello World <=

Did you notice that: : and \e| = the same result?
Why?

. = octave (baseg8). So, \033 = 3*08 + 03 =27

. = hexadecimal. So, \xI1B=1*16+11=27

27 (?7) Why this “magical” number?



Printing in colors (both echo & printf)
27=ESC & ESC[ mitialize a Control Sequence Introducer (CSI)

ASCII Table
Dec = Decimal Value
Char = Character //'ﬁ\\\
'5' has the int value 53 : i
if we write '5'-'0' it evaluates to 53-48, or the int 5
if we write char ¢ = 'B'+32; then c stores 'b’
'T PAN f \\

Dec Char Dec Char Dec Char Dec Char DON T P lc .' ',A\ )

0 NUL (null) 32 SPACE 64 @ 96 ° \4

1 SOH (start of heading) 33 1 65 A 97 a QUSSR

2 STX (start of text) 34 " 66 B 98 b g__-:

3 ETX (end of text) 35 # 67 C 99 ¢

4 EOT (end of transmission) 36 $ 68 D 100 d

5 ENQ (enquiry) 37 % 69 E 101 e

6 ACK (acknowledge) 38 & 70 F 102 £

7 BEL (bell) 39 71 G 103 g

8 BS (backspace) 40 ( 72 H 104 h

9 TAB (horizontal tab) 41 ) 73 I 105 i

10 LF (NL line feed, new line) 42 * 74 J 106 j

11 VT (vertical tab) 43 + 75 K 107 k

12 FF (NP form feed, new page) 44 , 76 L 108 1

13 CR (carriage return) 45 - 77 M 109 m

14 SO (shift out) 46 . 78 N 110 n

15 SI (shift in) 47 / 79 © 111 o

16 DLE (data link escape) 48 0 80 P 112 p

17 DC1 (device control 1) 49 1 81 0 113 g .

18 DC2 (device control 2) 50 2 82 R 114 r ¢ 1‘]1 ’

19 DC3 (device control 3) 51 3 83 S 115 s e &. -

20 DC4 (device control 4) 52 4 84 T 116 t . Ohfe

21 NAK (negative acknowledge) 53 5 85 U 117 u 4 &, 2 9

22 SYN (synchronous idle) 54 6 86 V 118 v ¥

23 ETB (end of trans. block) 55 7 87 W 119 w

24 CAN (cancel) 56 8 88 X 120 x

25 EM (end of medium) 57 9 89 Y 121 y

26 SUB (substitute) 58 : 90 2z 122 =z

27 ESC (escape) 59 ; 91 [ 123 {

28 FS (file separator) 60 < 92 \ 124

29 GS (group separator) 61 = 93 ] 125 }

30 RS (record separator) 62 > 94 * 126 ~

31 US (unit separator) 63 ? 95 _ 127 DEL



Printing 1n colors (both & )

Vivian, this looks like cryptic language! Don’t Panic

whovian@phy504:~$ printf "\e[1;31m Hello World \n" Cv—
Hello World ‘

whovian@phy504:~$ printf "\e[2;31m Hello World \n" [iaiadhd i'J(’*

;\/a’

—

bs)

nvhovian@phy504:~$ printf "\e[3;31m Hello World \n"

~ 4

whovian@phy504:~$ printf "\e[4;31m Hello World \n"

whovian@phy504:~$ printf "\e[9;31m Hello World \n"

whovian@phy504:~$ printf "\e[21;31m Hello World \n"

Did you notice that after ESC| there 1s a sequence of
numbers followed by the letter m?

The CSI 1s the Select Graphic Rendition (SGR)




Printing 1n colors (both & )
The CSI 1S the Select Graphic Rendition (SGR)

WhOVlan@Phy504i ' "\e[1;30m Hello World whovian@phy504:~$ printf "\e[1;41m Hello World \e[@;@m \n"
Hello World o | Hello World
WEO{{GH%P*‘){E@‘“ \e[1;31m Hello World whovian@phy504:~$ printf "\e[1;42m Hello World \e[@;0m \n"
eLLo wor
: . Hello World
hovi.an@phy504: "\e[L;32n Hello World \n’
WHZ\ll{gnwgr)l/d rel1;32m Hello Hor whovian@phy504:~$% printf "\e[1;43m Hello World \e[Q;@m \n"
whovian@phy504: i "\e[1;33m Hello World
Hello World whovian@phy504:~$ printf "\e[1;44m Hello World \e[@;0m \n"
whovian@phy504 : i "\e[1;34m Hello World " Hello World
Hello World whovian@phy504:~$ printf "\e[1;45m Hello World \e[@;@m \n"
whovian@phy504 : 1 "\e[1;35m Hello World \n" Hello World
Hello World . . . n . . n
ero\{{anﬁph){zmz ) "e[1:36m Hello World \n" n®4.~$ printf "\e[1;46m Hello World \e[@;@m \n
ello Wor L AL
whovian@phy504 : ' "\e[1;37m Hello World \n" jwhovian@phy504:~$ printf "\e[1;47m Hello World \e[@;@m \n"
Hello World
* The CSI 1s equivalent to 20 <0 |EE=
L. . . 31 41 Red
* The original specification: 7 colors 32 |42 | Green
—_ 33 43 | Yellow
* 30-37 = foreground colors
34 44 | Blue
* 40-47 = background colors 35 45  Magenta
36 46 | Cyan

. = reset (necessary & good practice) .

47 | White



Positional Parameters



Positional Parameters 1inside a script (.sh)

Built-1n variables. They have names 1, 2, 3...
Unique variables “(@)” and “*”. Positional parameter: 0
The number of positional parameters:

moves parameters (and delete the first)
=1 /bin/bash

echo -en "Show all parameters: $@ \n"
echo -en "Show first parameter: $1 \n"

echo -en "Show the number of parameters $# \n"

echo -e "\nThis is going to be interesting now \n"

echo -en "Show first parameter: $1. Number of parameters $# \n"
shift
echo -en "Show second parameter: $1. Number of parameters $# \n"
shift
echo -en "Show third parameter: $1. Number of parameters $# \n"




Positional Parameters 1inside a script (.sh)

Built-1n variables. They have names 1, 2, 3...
Unique variables “(@)” and “*”. Positional parameter: 0
The number of positional parameters:
moves parameters (and delete the first)

whovian@phy504:~/host$ bash positional.sh vivian miranda vania
Show all parameters: vivian miranda vania

Show first parameter: vivian

Show the number of parameters 3

This 1s going to be interesting now

Show first parameter: vivian. Number of parameters 3
Show second parameter: miranda. Number of parameters 2
Show third parameter: vania. Number of parameters 1




Integer Arithmetics



Integer arithmetic

There 1s no float-point arithmetic. Integer:
whovian@phy504:~% echo "$(( (365 - $(date +%j) )/7 )) weeks until NYE"

50 weeks until NYE

Operator  Meaning whovian@phy504:~$% date
Sun 15 Jan 2023 09:23:48 PM UTC
£+ Increment by one (prefix and postfix) whovi an@p hy5@4 :~$ date +%j

015

— Decrement by one (prefix and postfix)

Increment by one

' . Because of the use of , we could
Minus have defined x=2 without declare
whovian@phy504:~$% declare -1 x=2
) Multiplication whovian@phy504:~$ echo $x
/ Division (with truncation) 2
whovian@phy504:~$% echo $((x++))
% Remainder 2

whoviar2_1y504:~% echo $((++x))

e Exponentiation[1?! 4




Why do we set variables with
— set variable attributes

Option  Meaning

-a The variables are treated as arrays 5 The variables are treated as integers
-f Use function names only T Makes the variables read-only
P Display function names without definitions -X Marks the variables for export via the environment

whovian@phy504:~/host$ declare -i val3=12 val4=5
whovian@phy504:~/host$ declare -1 results?2
whovian@phy504:~/host$ resultsZ=val3*val4
whovian@phy504:~/host$ echo $results?

60

whovian@phy504:~/host$ vall=12
whovian@phy504:~/host$ val2=5
whovian@phy504:~/host$ resultl=vall*val2
whovian@phy504:~/host$ echo $resultl
vall*valZ2




Homework 1

Create one example where 1s used to print hexadecimal
(remember the Mars movie where hexadecimal were used?)

Write a script that asks the user in the terminal to create a password.
Then print the password (echo 1s ok) but if the user does not enter
anything, the code should print 1234,

Write a script that asks the user in the terminal to create a password.
Then print the password (echo 1s ok), but if the user does not enter
anything, the program prints the error message “Error, the user must
enter a password”

Random 1s a variable that return a pseudorandom integer (see below).
Write a script that returns the prints a random throw of a six-faced
dice
whovian@phy504:~/host$ echo -e "$RANDOM"
22844

whovian@phy504:~/host$ echo -e "$RANDOM"
2934

whovian@phy504:~/host$ echo -e "$RANDOM"
5618




Homework I1:

* Using , format a number as a percentage. Your program should output:
" ” (look the number of digits)

* (Given the variables below, write a program that outputs "Name: John Doe
Age: 35 City: New York™ (use variables!)

hame="John Doe"

age=35

city="New York"

* (Given the variables below, write a program that outputs "2022-07-04"

* (Given the variables below, write a program that outputs "Product: Computer
Price: $1000.00 Quantity: 5"

product_name="Computer"
price=1000

quantity=5



Homework III (use )

* Search recursively from the current directory for all regular
files ending with .log and print their paths. Hint: Use

and

*Find all regular files 1n /var/log that were modified in the

last 24 hours. Print their full paths.
Hint: Use with an appropriate argument.

*Find all files 1n the directory /home/user/documents that
have not been modified in the last 60 days, and move them

to an archive directory /home/user/archive.
Hint: Use and



Homework IV (use )

* Search the current directory for all files named *.conf but exclude
any files inside a directory named backup.
Hint: Use : , and combine with -or.

Prune can be confusing. See if this explanation helps

The thing I'd found confusing about -prune is that it's an action (like -print ), not a test (like
—-name ). It alters the "to-do" list, but always returns true.

The general pattern for using —prune is this:

find [path] [conditions to prunel] —-prune -o \
[your usual conditions] [actions to perform]

You pretty much always want the -o (logical OR) immediately after -prune , because that first
part of the test (up to and including -prune ) will return false for the stuff you actually want (ie:
the stuff you don't want to prune out).

Here's an example:

find . —-name .snapshot —-prune —-o —-name 'x.foo' —-print

This will find the "*foo" files that aren't under ".snapshot" directories. In this example, —-name
.snapshot makes up the [conditions to prunel, and -name 'kx.foo' —print is [your
usual conditions] and [actions to perform].

https://stackoverflow.com/a/1489405/2472169



Homework V (use parameter expansion)

* Given a variable that contains a full file path, e.g.,

write a Bash command (using to extract just the file name report.pdf.

* Given a variable with a filename with multiple extensions, e.g.,
write a Bash command to remove the final extension.

* Given a variable containing a sentence, e.g.,
Write a Bash command to replace the word blue with clear.

* Given a variable that contains a mixture of letters, symbols, and digits, e.g.,
Write a Bash command that removes all
characters that are not digits so that only the digits remain (12345).

* Given a variable with mixed letters and digit sequences, e.g.,

write a Bash command that uses extended globbing
( ) to remove all digit sequences (i.e. one or more digits) so that
the result is abcdefghi.

* Given a variable containing a URL, e.g.,
write a Bash command that extracts just the protocol (https) from the URL.


https://www.example.com/page

Homework VI (use parameter expansion)

* Given a var. containing a URL, e.g., :

write a Bash command that extracts just the domain (www.example.com) from
the URL.

* Given a var. with a filename: write a Bash
command to replace every dash (-) with an underscore ().

* Given a var. containing a string: write a Bash command
to remove all vowels (both uppercase/lowercase) so that the output 1s HIll Wrld.

* Given a variable containing a file path that might include duplicate slashes, for
example: write a Bash command that
normalizes the path by replacing any occurrence of one or more consecutive
slashes with a single slash.

 Extract Version Number from a Software String
write a Bash command to extract only the version number (1.2.3).

* Given a variable that may begin with the prefix "temp ”, write a Bash
command that removes "temp " from the beginning if it exists; otherwise, the
string should remain unchanged.


https://www.example.com/page

HW VII: Who needs more colors?

256-color mode — foreground: ESC[38;5;#m background: ESC[48;5;#m [hide]
Standard colors High-intensity colors
Lo | 1 [ 2 [F3] 4 ]| 5 |6 L& [N BElEE e s
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.IEEEEEEEEEE.. 36/ 37|38 [39) 40 [41 42 43 44 45 46 47 48 49 50 51
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Grayscale colors
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whovian@phy504:~$ printf "\e[48;5;24@0m Hello World \e[@;@m \n"
Hello World

whovian@phy504:~$ printf "\e[48;5;241m Hello World \e[@;@m \n"
Hello World

whovian@phy504:~$ printf "\e[48;5;213m Hello World \e[0;0m \n"

I\

whovian@phy504:~$ printf "\e[38;5;213m Hello World \e[@;0m \n"

Hello World
whovian@phy504:~$ printf "\e[38;5;141m Hello World \e[@;@m \n"

Hello World




HW VII: Who needs more colors?

So, what does this print?
printf "\e[3:;38;5;241;48;5;213m Hello World \e[0;0m \n"




Additional Reading

e This medium article https://robaboukhalil. medium.com/the-weird-

wondrous-world-of-bash-arrays-a86e5adf2c69 has an  interesting
discussion about bash arrays

This medium article https://geekjob.tech/7-tips-to-write-better-bash-

scripts-1n-2023-8299{5a59b87 has an interesting discussion on how to
write good bash code. The discussion includes bash functions, which I
won’t have time to cover.

Good article on how to upgrade MacOS to use Bash 5.0. The default
bash on MacOS 1s bash 3.0, which does not support some features I
taught 1n this class htips://medium.com/itnext/upgrading-bash-on-

macos-7138bd1066ba

RiverSong:~ vivianmiranda$ bash --version
GNU bash, version 3.2.57(1)-release (armo4-apple-darwinzl)

Copyright (C) 2007 Free Software Foundation, Inc.
RiverSong:~ vivianmiranda$ |}
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Additional Reading

 Good discussion about bash functions on StackOverflow:
https://stackoverflow.com/questions/6212219/passing-parameters-to-a-bash-function

e Good discussion about the differences between bash and zsh, the default
shell on MacOS: https:/apple.stackexchange.com/a/361957/316668

* The GNU documentation for Pattern Matching as part of Bash Manual
https://www.gnu.org/software/bash/manual/html node/Pattern-Matching.html
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Additional Reading

If you know C, you may wonder: 77

@ r/bash - 1yr. agg
Rewrite_It_In_Ada
Potential incompatible change to printf's '%b' format specifier

The people coming up with the next C language standard are proposing new printf() format specifiers %b
and %B , to output integers as binary literals, i.e. 0b00010110, the binary representation of 22.

The section of the Bash manual describing the builtin printf command references the manual for the external

printf program, printf(1) ; which itself references the manual for the C function printf() , printf(3) .
The Bash builtin printf command supports a bunch of C-language printf() format specifiers, so they just
direct you to that documentation to see how those work.

However, the Bash builtin printf supports additional format specifiers, beyond those supported by the C-
language printf() . One of those is %b , which in the case of Bash's printf , currently "causes printf to
expand backslash escape sequences in the corresponding argument in the same way as echo -e."

A number of people from the Austin Group, the people behind the POSIX specification, emailed in to the bug-
bash email list, where Bash development discussion takes place, saying that they would like a new POSIX
standard to change the mandated behavior of the %b format specifier used by the command-line printf
command, whether that's an external program or the Bash builtin, to mirror the behavior of this format specifier
as used by the C printf() function in the upcoming C standard. They are recommending %#s , signifying an
alternative string format, to take over the duties of the current %b . They do seem to be saying that they'd only
change the standard in this way if they get buy-in from shell authors, though.

There are potential inconsistencies between languages



Additional Reading. Debug?

Now that our scripts are getting larger, how to debug?
ShellCheck

finds bugs in your shell scripts.
You can cabal, apt, dnf, pkg Of brew install it locally right now.
Paste a script to try it out:
VA
Applyfixes Reportbug  Mobile paste:

8 Your Editor (Ace)
©
https://www.shellcheck.net/#

This 1s quite a good
website with a terminal.

| . The debugger 1is strict; it
1s hard to get rid of all

Line 4:
for n in {1. DOM}
9 (warning): In POSIX sh, brace expansion is undefined.

(warning) : In POSIX sh, RANDOM is undefined. errors and Wamings

(warning) : In POSIX sh, standalone ((..)) is undefined.

(warning) : In POSIX sh, $[..] in place of $((..)) is undefined.
(style): Use $((..)) instead of deprecated $[..]
)14 (warning): In POSIX sh, == in place of = is undefined.

strbuzz"
- 54 (warning) : strbuzz is referenced but not assigned.

A

Line 15:
if [[ ! $str ]]
~-- SC3010 (warning): In POSIX sh, [[ ]] is undefined.



https://www.shellcheck.net/

