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1. File I/0O ® HDEDU

* So far, WMNELZF 7 — NN A EFAIRYERrinput, LIKILEREFtHoutput:

“ Inputs:
< input() function: Read from stdin
< Command-line arguments
“ umport sys; sys.argv
< Outputs:

< print() function: Print to stdout

* METXINED, FISFIMEEIRNFHE IS 32N HERinputsF
outputZ!|3Zi4



#ra1. File I/O - Path ® HDEDU

Absolute Path vs Relative Path

AL | » Absolute: You can access the same
Pk e g f\ : file from any location. E.g. /bin/sh
/
A - Relative: You can access the file
/\ based on current location e.g.,
o bar soda/Downloads

< Z{RApython file.pyEiT{REVRERAIENE, {RAYworking directoryshi{EiX
I file. pyFR{ERYVE



Zral. File /O — open() function

f = open(path: str, mode='r

{ ’ {

r .

str)

r', 'w’', ‘a’ =>Read, Write, Append

# Some I0 operattions

) T T

f.close() <- XE— 'method

™ HDEDU

==> T = open('l.txt'

==> type(f

<class ' io.TextIOWrapper's
=== T, read

'Hello World!ynHello USYD\n"
=>> T.close

==> f = open('l.txt", 'r'
=== T, read

'Hello World!\nHello USYD\n'
=>> T.close

MESX!




Zml. File I/O — Reading ® HDEDU

REEZEN—TRETEXNHERILIE, &l

lml

< SREFRIAT

=== T = open('2.txt"', '
Traceback (most recent call last):

File "=stdin=", line 1, in =module=
FileMotFoundError: [Errno 2] No such file or directory: '2.txt

3

“ FrlA, O E WANESX RS —RR e Itry FE—

try
f = open('2.txt', 'r’

except FileNotFoundError
# flir— ’*‘ﬁ%h*ﬂ?‘éﬁﬁ 321]

print("The f



Reading methods:
1:

-  —h —h

read( )
readline( )
readlines()

read().splitlines()

=>> f = open("lorem.txt")

=>> T,readlines()

['Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eius
mod tempor incididunt ut labore et dolore magna aliqua.\n', 'Ut enim a
d minim veniam, quis nostrud exercitation ullamco laboris nisi ut alig
uip ex ea commodo consequat.\n', 'Duis aute irure dolor in reprehender
it in voluptate velit esse cillum dolore eu fugiat nulla pariatur.\n',
'Excepteur sint occaecat cupidatat non proident, sunt in culpa qui off
icia deserunt mollit anim id est laborum.\n"']

==> f.close()

==>» T = open(" lorem.txt")

=== f,read()

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusm
od tempor incididumt ut labore et dolore magna aligua.\nuUt enim ad min
im veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip e
X ea commodo consequat.\nDuis aute irure dolor in reprehenderit in vol
uptate velit esse cillum dolore eu fugiat nulla pariatur.\nExcepteur s
int occaecat cupidatat non proident, sunt in culpa qui officia deserun
t mollit anim id est laborum.\n'

=== f.close()

==> f = open("lorem.txt")

=== T,readline()

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusm
od tempor incididunt ut labore et dolore magna aliqua.\n'

=>> T,readline(}

'Ut enim ad minim veniam, guis nostrud exercitation ullamco laboris ni
si ut aligquip ex ea commodo consequat.\n'

=== f.close()]



#r31. File I/O — Read Methods ® HDEDU

Reading methods:
f.read(): EBNYE, return—"string (PointerfZZEIS4E)
f.readline() : E—17, return—sstring (PointerfZZ| T—17H k)

AN, BITR— string, return—Mist  (PointerfgZ!

1\rl

f.readlines() : i

S EE)
f.read().splitlines()

Sy . x ea commodo consequat\pDuis aute irure dolor in reprehenderit in vo
’:‘ ;EIE\NeW ||ne Cha racter! uptate velit esse cillum dolore eu fugiat -'.ﬂ_'_s._::-3r'_at_|r.'_.__-_'..Ex::e::teh.r 5
int occaecat cupidata n proident, sunt in culpa qui officia deserun

BRI Sl



=>> f = open('lorem.txt', 'r")
od tempor incididunt ut labore et dolore magna aliqua.\n'
==> T.readline()
g
=== f,readline()
'Duis aute irure dolor in reprehenderit in voluptate velit esse cillum
'Excepteur sint occaecat cupidatat non proident, sunt in culpa qui off
icia deserunt mollit anim id est laborum.\n®

==> T,readline()

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusm
'Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris n
51 ut aliquip ex ea commodo consequat.\n'

dolore eu fugiat nulla pariatur.\n'

=== f,readline()

==> T.readline()

i

=>> f.close()|

o *f.seek(0): EPointerfBZI3Z43

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmo
d tempor incididunt ut labore et dolore magna aliqua.

Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nis
i ut aliquip ex ea commodo conseguat.

Duis aute irure dolor in reprehenderit in wvoluptate velit esse cillum
dolore eu fugiat nulla pariatur.

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui offi
cia deserunt mollit anim id est laborum.

>=> f = open('lorem.txt', 'r')

=>> f.read()

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusm
od tempor incididunt ut labore et dolore magna aliqua.\nut enim ad min
im veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip e
x ea commodo consequat.\nDuis aute irure dolor in reprehenderit in vol
uptate velit esse cillum dolore eu fugiat nulla pariatur.\nExcepteur s
int occaecat cupidatat non proident, sunt in culpa qui officia deserun
t mollit anim id est laborum.\n'

==> f.read()

T

=== f.seek(@)

[}

==> f.read()

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusm
od tempor incididunt ut labore et dolore magna aligqua.\nUt enim ad min
im veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip e
x ea commodo consequat.\nDuis aute irure dolor in reprehenderit in vol
uptate velit esse cillum dolore eu fugiat nulla pariatur.\nExcepteur s
int occaecat cupidatat non proident, sunt in culpa qui officia deserun
t mollit anim id est laborum.\n'

=== f.close()

>|_/4




Zrml. Filel/O-str.strip() ® HDEDU

EstrA LSRRI TS (B SBRASARFATINN,

s str.strip():

\tF) IR X

< str.lstrip(): Strip left & B strip REEWmiB
()

“ str.rtrip(): Strip right e
—E s.strip S

_ 'ABCD \T\NEFG'

>>> T = open("lorem.txt" ==> 5, lstrip

=>> T.readline '"ABCD \T\nEFG\n \t'

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusm >>> 5. rstrip
od tempor incididunt ut labore et dolore magna aliqua.\n' '\t \nABCD \t\nEFG'
=> f.readline().strip ' '
'Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris ni
ut aliquip ex ea commodo consequat. '

==> T.close

% str.splitlines() = str.split(“\n”)



#r31. File /O — Stream

M@ HDEDU

< Stream 1/0O (Input/Output) refers to the concept of handling data as a

continuous stream of bytes or characters, rather than reading or writing

data all at once.

< It allows for efficient data processing, especially when dealing with large

amounts of data or data that is being transmitted over a network.
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Zmal. File I/O — Writing ® HDEDU

* SUTEHRIAHR, HATFEFileNotFoundErrorpyER
MR FE, PythonSBHIE— M HHBE AwriteIRE
* WRNHFE:

% “w": OverwriteB=%

< “a": Appendsts
Write methodsigi8—EEH I\ nBUA=H1T

f.write(str) -> return int(Number of characters written)

f.writelines(list) -> return None

<+ WriteERVR B & SE F tbuffer®, RABZFEZRIf.close( ) Z2B/FAEfushZIXIAAY
&,




#ra1. File /O —with statement

<var> = open("file.txt'

=var=.close

.
*

< (BREwithZ2R APyt

<+ FINFOT110RERRE=EMK

try
with c
txt

f read().sp llt lines

') as T

except FileMotFoundError

print(txt

S0meTnLng

Z

with open("file.txt"

St

M@ HDEDU

'r') as <var=

ar=g]lifecycle{¥iF7 T3~ indentation block

» BwilthfiAEEL | JZXcall close() method, Python&BzIE{RXKIF.
nonZBlISyntax, HEREESIXE
FHYIEE SR E -

FEIFtx X ariableF el LA !



#a2. File names and their extensions * ® HDEDU

<+ The file extension is a convention that provides a hint about the file type
and its intended use, allowing operating systems and applications to
associate files with appropriate programs and utilities. However, the
actual content and format of a file are not solely determined by its
extension.

< FrLA, 18—5KE F AR N pg Bk pd AR EIRE (R —IKE R ARiRAK 1
PDFX i, RERNTXHR, AaiXidaFFiIdataflformat,

$ echo "print('Hello world')}" = hello.jpg
$ python3 hello.jpg
Hello world



#r13. 0s module * ® HDEDU

<+ 0s.getcwd( ) - Return a string representing the current working directory.
< 0s.listdir(path: str) - Return a list containing the names of the

entries in the directory given by path.

< 0s.path.exists(path: str) - Checkif the path exists
< 0s.path.isdir(path: str) - Checkifthe path is a directory
< o0s.path.idfile(path: str) - Check if the path is a reqular file

< 0s.path.abspath(path: str) - Return the absolute path of the given

path
Official Doc



https://docs.python.org/3.11/library/os.html#module-os

#34. CSV ® HDEDU

<+ CSV stands for Comma-Separated Values. It is a simple file format used

to store tabular data, such as spreadsheets or databases, in a plain text

format.
. . - A B C D
E’an Tlhle,AJthorll,I:'lellhatlmI“rear,:'rlhe _ 1 [Book Title Author Publication Year Price
e Eneafz (SR plEs Bl Eiz s Ll Eais > 2 |The Great Gatsby . Scott Fitzgerald 1925 9.99
e T RE SR TR e ey e 3 |To Kill a Mockingbird  Harper Lee 1960 7.99
1984",George Orwell,1949,8.49 4 1984 George Orwell 1949 8.49
< CsvieEcommaksn%l, §E\nFko1T ‘ i g ’
* S EIECO a JJ ; JE Jj'fj- 1 |Book Title Author Publication Year Price
2 |The Great Gatsby F. Scott Fitzgerald 1925| 9449
7.99

3 |T0 Kill a Mockingbird Harper Lee |196f3.

o %BQD%%:& .:.Eiﬁ?)ﬁﬁﬁ%ﬁﬁd]@ 1984 George Orwell 1949 8.49




Z 5. Testing — Test-driven Development ® HDEDU

Testing can prove the presence of bugs, but not their absence. ——~Edsger Wybe Dijkstra

Test-Driven Development (TDD) is a software development process that relies
on the repetition of a very short development cycle: first, the developer writes
an (initially failing) automated test case that defines a desired improvement or
new function, then produces the minimum amount of code to pass that test,
and finally refactors the new code to acceptable standards.

» Write tests first

< Regression Testing



Z /5. Testing — The Testing Pyramid ® HDEDU

: test the functionality and
performance of an application under _

. . def mainl )
product-like circumstances and data to functionl()
replicate live settings.

function2()

*Integration test: in which the different function3()

units, modules or components of a

software application are tested as a
combined entity.

functiond( )

main{ )

*Unit test: in which the smallest testable
parts of an application, called units, are
Individually and independently scrutinized
for proper operation



Zm5. Testing — Different Types of Testcases ® HDEDU

< Positive Case
< Testing the software with valid inputs and expected conditions. The goal is to verify that
the software behaves correctly when provided with correct and valid data, and that it

produces the expected output or behavior.
<+ Negative Case
< Testing the software with invalid, unexpected, or extreme inputs and conditions. The

purpose is to ensure that the software can handle errors, exceptions, and edge cases

gracefully, without crashing or producing unexpected behavior.

<+ Edge Case occurs at an extreme (maximum or minimum) operating

parameter.

<+ Corner Case is when multiple parameters are simultaneously at extreme
levels.



2 m5. Testing — Edge Case and Corner Case ® HDEDU

*An edge case is an issue that occurs at an extreme (maximum or minimum)
operating parameter.

—PNERANAR

*A corner case is when multiple parameters are simultaneously at extreme
levels.

S EERTEIXLR




2 m5. Testing — Black-box/White-box Testing ® HDEDU

< Black-box Testing
< Black-box testing, also known as functional
testing or opaque testing, is a testing approach

that involves testing the software from an

external or end-user perspective, without having

any knowledge of the internal structure, design,
or implementation details of the software.
<+ White-box Testing
< White-box testing, also known as structural
testing, glass-box testing, or clear-box testing, is
a testing approach that involves examining the
internal structure, design, and implementation

details of the software.

Comparison among Black-Box & \White-Box Tests

White
Box

_rou Jgl




assert <boolean expression> [, msg(str)]

AssertionError
def func_to_test(a, b, c}: = from <file> import func_to_test
. def testcasell):
return ... a = xx
b = xx
C = xx

expected = xx

actual = func_to_test(a, b, c}

assert expected —= actual, "Test 1 Faile
[I!II



% 55. Testing - TestcaseiZ it ® HDEDU

def func(a: int, b: str, c: list -> bool
pass

X4

Unit TestEBmE{5c&function signature

)

L0

J/
000

s Int/float
+ IE/BI/Z/MFAE
Str
< " Empty string  (RUENTCEREEES
- s TRHFIAR

<+ "ldsjfklsj"
Reference Datatype
+ None

» Boolean

% True/False

*

*



< Input Redirection <
<+ Output Redirection >

* Pipe

$ cat 2.txt
Hello

% cat temp.py
a = input()

for i in range(5):
print(a)
$ python temp.py = 2.txt
Hello
Hello
Hello
Hello
Hello
$ python temp.py = 3.txt
Hello
4§ cat 3.txt
Hello
Hello
Hello
Hello
Hello
% python temp.py | wc
Hello
5 5 30
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Bash Diff Test Example

+ test.sh
main.py
Inputs
- - 1.in
- - 2.n
outputs
- - T.out
- - 2.out

+ + + + + + +

$ cat test.sh

for in inputs/#.1in; do

=outputs/
python3 main.py =

done

& RS AREmain. py BES
input(EZEA LK print()25 4

L

L]

« JUT

diff -




Black/White Box Testing (B%=@)  GHDEDU

count(lt, s) returnsthe number of occurrences of s in li.
S : a character

L1: alist of strings

_ =

1
2
3
4



def count(li, s):

if not isinstance(li, list):
raise TypeError

if not isinstance(s, str):
raise TypeError

if len(s) != 1:
raise SyntaxError

i=20
while i < len(1i):
current = 1i[1i]

if isinstance(current, str):

if len(current) != 1:
raise SyntaxError

else:
if current == s:

count +=1
i+=1
else:
raise TyperError
return count

Testcase ID

Inputs

Expected Output




Write a class named student(name, age, gender, unikey, SID, phone).

e name - (str) the name of the student

e age -(int) the age

e gender -(str)

® unikey -str

e SID -(int) Must be 9-digit, throw valueError otherwise.
e phone - (str)

Implement a method export() which will write all the information to a file. (Filename is the
student's name + .txt)

# vValueError
a = Student('John', 20, 'male', 'abcdl234', 48008216, "+61 123346674")

a = Student('John', 20, 'male’', "abcdl234', 480082164, "+61 123346674")
a.export()



John.txt:

Name: John

Age: 20

Gender: male

Unikey: abcdl234
SID: 480082164
Phone: +61 123346674



Code — Sort ® HDEDU

Write a function sort(1i) that receives a list of integers and return
a sorted list in ascending order.
« Assume the list does not contain duplicates.

sort([4, 5, 2, 8, 1, 0, 3, 7] -> [0, 1, 2, 3, 4, 5, 7, 8]



Intuitive Sort with Min ® HDEDU

Function my_sort(collection):
new collection = []
1 =0

while 1 < len(collection):

temp = find FEi/HJelement in collection
new_collection.append(temp)

return new _collection



while 1 < length of the collection then

j =0
while j < length of the collection - i1 - 1 then
if collection[j] > collection[j+1] then
swap values between collection[j] and collection [j+1]
j +=1

1 +=1
Descending order?
return

I I I I U DU DU RN
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Test-driven Development

End-to-end Testing (X)

Intergration Testing ] The Testing Pyramid

—

L

Unit Testing (V)

Positive/Negative Cases

Testcases
Edge/Corner Cases )—

iE Black-box/White-box Testing

— Testing

fa | int/float
o
nn str
—_—

assert

TestcaseiRit IR

None Reference Datatype

True

bool
False

Input Redirection <

Output Redirection > ]— Shell Redirection *

f.read()
—

f.readline()
'r' :Read [

| f.readlines()
FileNotFoundError
orenls f.write()
'w' and 'a' :Write I f.writelines()
f.close() l Fahin \n
Use with statement
File /O — str.strip()

f.read().splitlines()

Pointer

Stream

File extension has nothing to do with the stored data

File Name and Extensions

Week 9-10 os.getcwd()

os module * os.listdir()

, todivide columns

casv —( \n to divide rows




TRRRS




TRRRS ® HoEDU

 Recursion
« What will happen if a function calls
itself?
* |terator

« What is actually going on in for-

each loop?
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