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Input and output

up until now ...
display what programs are doing: print () function

request information from users: input () function

“How can | save my data into a file ?”’

“How can | read data from a file ?’

'} Python's solution looks very much like C's
'.:.w* a file is a sequence of bytes
(e
e but it is often more useful to treat
S Ty

= text files as a sequence of lines
"%, UNIVERSITEIT

3
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Read from files

)| |
ML . . |
- how many chareet®[s are in this file ? |
bytes
Three things are certain: assumme FOV' NOoOW:
Death, taxes and lost data. |
. 1 character = 1 byte
Guess which has occurred.
You step in the stream,
but the water has moved on.
This page is not here.
, Having been erased,
&fu The document you're seeking
'u“ Must now be retyped. 4
o
Y — A crash reduces
i .
— your expensive computer
W, UNIVERSITEIT i
s to a simple stone.

GENT
: 4
source: Error messages in Haiku? (GNU humor collection)



http://www.gnu.org/fun/jokes/error-haiku.html
http://www.gnu.org/fun/jokes/error-haiku.html
http://www.gnu.org/fun/jokes/error-haiku.html
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Read from files

how many characters are in this file ?

>>> reader = open('haiku.txt',

>>> data = reader.read()
>>> reader.close()

>>> len (data)

286
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iles

how many characters are in this file ?

create a file object

/

¥
>>> reader =|open('haiku.txt', 'r')

>>> data = reader.read()
>>> reader.close()

>>> len (data)

286
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iles

how many characters are in this file ?

location of the file to
connect to

\

"
>>> reader = open (|'haiku.txt'|, 'r')

>>> data = reader.read()
>>> reader.close()

>>> len (data)

286
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how many characters are in this file ?

>>> reader = open('haiku.txt',6 |'r'

>>> data = reader.read()

>>> reader.close()

>>> len (data)

286 for reading ...

o B
Aot ¢
g s ‘\_‘
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how many characters are in this file ?

now refers to
the file object

\

\
>>>| reader|= open('haiku.txt', 'r')

>>> data = reader.read()
>>> reader.close()

>>> len (data)

286
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.+ how many characters are in this file ?

fo

reads entire content
of file into a string

>>> reader = openy('haiku.txt', 'r')
>>> data =|reader.read()
>>> reader.close()

>>> len (data)

286




- Read from files /HF

w how many characters are in this file ?

now has a copy of all the
bytes that were in the file

\
: \

data

Y

'¢f >>> print (data)
"‘i‘ Three things are certain:
{ﬁ Death, taxes and lost data.

"\.:WWERS”-HT Guess which has occurred.

GENT y. .
A 7

"l"'
B W 3




iles

how many characters are in this file ?

>>> reader = open('haiku.txt', 'r')
>>> data = reader.read()
>>>|reader.close() | dl'SCOVW\eCt ObJZCt

>>> len (data) from the file
286

4 >>> print (data)
o Three things are certain:
B T L Death, taxes and lost data.

P
i

A

s
‘ \‘RS1I‘T1'EIT Guess which has occurred.
4 EN o’
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iles IH

how many characters are in this file ?

>>> reader = open('haiku.txt', 'r')
>>> data = reader.read()
>>> reader.close()

>>>[1len (data) | report how many

286 bytes cTDeetZrs were read

>>> print (data)

7!¢ﬁ Three things are certain:

:nﬁ‘ﬁﬂ\ Death, taxes and lost data.

» FRSITEIT | Guess which has occurred.
{?N’J.
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r Read from files

how many characters are in this file ?

wi

4

>>> reader = open('haiku.txt', 'r')
>>> data = reader.read()

>>> reader.close()

>>> len (data)

286

>>> print (data)

Three things are certain:

Death, taxes and lost data.

Guess which has occurred.
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4 Read all at once ... /HE

n
RN
w >>> reader = open('haiku.txt', 'r') ‘ ‘
namespace objects (memory) file system
1 | (£ile 1 ( ™
reader ={ ®
| | haiku. txt 1




- Read all at once ...

>>> data = reader.read()

file system

namespace objects (memory)
1 | (£ile
reader > ®
str
data >

haiku. txt

}
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- Read all at once ...

>>> reader.close()

namespace objects (memory) file system
1 [ file (
reader [ _
haiku. txt 1

' str
’ -

data

’




namespace

reader

... orin chunks ...

objects (memory)

o
.| file

data

n
>

if file grows large, it is better to read in chunks

file system

str

A 4

str

haiku. txt

}




... orin chunks ...

if file grows large, it is better to read in chunks

>>> reader = open('haiku.txt', 'r')
>>> data = reader.read(6Z)

>>> while data:

; .. . print(len (data))

data = reader.read(64)
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if file grows large, it is better to read in chunks

>>> reader = open('hajiku.txt', 'r')

ks 6?5 >>> data = reader.read(64)‘\\\\\\

. ; >>> while c-iaza(llz- . mﬁt{cpt' . g(f)F
prin en (data
data = reader.read (64) damhbm.t@d
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ks ...

if file grows large, it is better to read in chunks

>>> reader = open('haiku.txt', 'r')
>>> data = reader.read(64)
>>>[while data:} repeat as long

print (len(data)) as something is
data = reader.read(64) read from Ffile
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ks ... IH

if file grows large, it is better to read in chunks

>>> reader = open('haiku.txt', 'r')

>>> data = reader.read(64)

>>> while data:

print (len(data)) do something

data = reader.read(64) with the data

A

64
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nks ...

if file grows large, it is better to read in chunks

64
64
64
30

64

>>> reader = open('haiku.txt', 'r')
>>> data = reader.read(64)
>>> while data:

print(len (data))

data =|reader.read(c4)

N\

try to read the
next chunk of data




... or in chunks ... ’HF

1
if file grows large, it is better to read in chunks *

>>> reader = open('haiku.txt', 'r') |
>>> data = reader.read(6Z)

>>> while data:

; N. . print (len(data))

N data = reader.read (%)
64

‘. " 64

;,' \ 64 - '
) » quite unusual scenario

2}; 30 when working with
m >>> len(data) text files

UNIVERSITEIT 0

I G >>> reader.close()




... or line by line /H

it is more common to read text files one line at a time

: g reader = open('haiku.txt', 'r')

% bytes, lines = 0O,

line = reader.readline()

o while line:
*fi lines +=
b bytes += len(line)
#?2@ line = reader.readline ()
*KEEE reader.close()
s UNIVERSITEIT print (f'average: {bytes / lines}')

GENT
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—4- line

it is more common to read text files one line at a time

g reader = open('haiku.txt', 'r')

% bytes, lines = 0, O

M 1ine = reader.readline () |« read a
while line: 51'y\g(e [ine

lines += 1
bytes += len(line)
line = reader.readline ()

reader.close ()

N%ﬁN1§”HT print (f'average: {bytes / lines}')
b '




,4. line ’H

R L W
5

1
LR i

.~ jtis more common to read text files one line at a time

ﬁ

g reader = open('haiku.txt', 'r')
§ bytes, lines = 0, O
; line = reader.readline ()
while line: ) repeat as long as
lines += 1 [ines are read

bytes += len(line)

line = reader.readline ()
reader.close ()
print (f'average: {bytes / lines}')




it is more common to read text files one line at a time

—4- / line If

reader = open('haiku.txt', 'r')
bytes, lines = 0, O

>
o
(99]
—
Q
©
©
()
-

line = reader.readline()
while line:

lines += 1 (try to) read

bytes += len(line) e//,/////'lAZXt HME
line =|reader.readline ()

reader.close ()

N%ﬁN1§”HT print (f'average: {bytes / lines}')
b '
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reader3.py

reader = open('haiku.txt', 'r')
bytes, lines = 0, O
line = reader.readline ()
while line:

lines +=1

bytes += len(line)

line = reader.readline ()
reader.close ()
print (f'average: {bytes / lines}')

average: 19.066667




... or line by line

it is more common to read text files one line at a time

: g reader = open('haiku.txt', 'r')
4 % bytes, lines = 0O,
line = reader.readline()
o while line:
*‘ ) lines +=
'ﬁf bytes += len(line)
*?32 line = reader.readline ()
‘kﬂﬂi reader.close()
4y UNIVERSITEIT print (£'average: {bytes / lines}')

GENT
A

average: 19.066667
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List of lines /‘

often more convenient to read all lines at once

if memory footprint is not an issue

reader = open('haiku.txt', 'r')

content = reader.readlines ()

reader4.py

Y

t

N

reader.close ()
y bytes, lines = 0,
'-f for line in content:
&*@ lines += 1
—_
ikmml bytes += len(line)
W UNIVERSITEIT | print (£'average: {bytes / lines}')

GENT
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often more convenient to read all lines at once

~ if memory footprint is not an issue

reader = open('haiku.txt', 'r')
content =[-reader.read1ines() — a(l (ines (n Ff(@

reader.close () as list of strings
bytes, lines = 0, O

reader4.py

for line in content:
lines +=1
bytes += len(line)
print (f'average: {bytes / lines}')
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often more convenient to read all lines at once

~ if memory footprint is not an issue

reader = open('haiku.txt', 'r')

content = reader.readlines ()

reader4.py

reader.close ()

bytes, lines = 0, 0

[?or line in content: (00]0 over lines
lines += 1 with for loop
bytes += len(line)

print (f'average: {bytes / lines}')
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often more convenient to read all lines at once

~ if memory footprint is not an issue

reader = open('haiku.txt', 'r')

content = reader.readlines ()

>
(oX

<
—
(]

©
©
()
S

reader.close ()
bytes, lines = 0, O
for line in content:
lines +=1
bytes += len(line)

N%%NﬁﬁﬁﬂT print (f'average: {bytes / lines}')
\9 \

average: 19.066667
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W UNIVERSITEIT | print (£'average: {bytes / lines}')
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List of lines

often more convenient to read all lines at once
if memory footprint is not an issue
common idiom: "read lines as list" + "loop over list"

short Python syntax: "loop over lines in file"

file object is an iterable object

reader = open('haiku.txt', 'r')

content = reader.readlines ()

reader4.py

reader.close ()

bytes, lines = 0,

for line in content:
lines +=1

bytes += len(line)

average: 19.066667




Iterate files

often more convenient to read all lines at once

if memory footprint is not an issue

common idiom: "read lines as list" + "loop over list

short Python syntax: "loop over lines in file"

file object is an iterable object

>
g reader = open('haiku.txt', 'r')
} % bytes, lines = 0,
%1‘ ™ for line in reader:
A
'J“ lines +=
»
~i”y bytes += len(line)
4 JIIT reader.close ()
UNWH“”HT print (£'average: {bytes / lines}')

IGENT
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Iterate files

often more convenient to read all lines at once
if memory footprint is not an issue
common idiom: "read lines as list" + "loop over list"

short Python syntax: "loop over lines in file"

file object is an iterable object

for line in reader: |« assigm (l'V\QS OF text
in file to the loop
variable one by one

vy

-

.
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Iterate files

often more convenient to read all lines at once

if memory footprint is not an issue
common idiom: "read lines as list" + "loop over list"
short Python syntax: "loop over lines in file"

"open" file objects are automatically closed "at the end"

reader = open('haiku.txt', 'r')
bytes, lines = 0,
for line in reader:

lines +=

bytes += len(line)
reader.close ()
print (£'average: {bytes / lines}')




& Iterate files /H

often more convenient to read all lines at once w
if memory footprint is not an issue
common idiom: "read lines as list" + "loop over list"
short Python syntax: "loop over lines in file"

"open" file objects are automatically closed "at the end"

&

>
¥ % bytes, lines = 0,
' % for line in open('haiku.txt', 'r'):
N b
wf-’fg‘ lines +=
—_
» I bytes += len(line)

WUNIVERSITEIT | print (f£'average: {bytes / lines}')

I GENT




Iterate files

often more convenient to read all lines at once

if memory footprint is not an issue

common idiom: "read lines as list" + "loop over list"
short Python syntax: "loop over lines in file"

"open" file objects are automatically closed "at the end"

with-block makes the "end" explicit (= close file)

;‘ ,g bytes, lines = 0,
Y ifl with open('haiku.txt', 'r') as reader:
!}‘.} for line in reader:
4|||||1| L =
 UNIVERSITEIT bytes += len(line)

k‘

J 1
\(’

IGENT print(f'average: {bytes / lines}')




% Iterate files /H !1

f ll
it \
- often more convenient to read all lines at once ‘

if memory footprint is not an issue

common idiom: "read lines as list" + "loop over list"

short Python syntax: "loop over lines in file" |
| "open" file objects are automatically closed "at the end"

with-block makes the "end" explicit (= close file)

encoding cares about converting bytes into characters

| a
&J 9 bytes, lines = 0,

fl' % with open ('haiku.txt', encoding='utf-8') as reader:
'}a - for line in reader: J
¢ ) .
4 i lines += L

IGENT print (£'average: {bytes / lines}')




Guaranteed file closure /HE

B}
open file = don't forget to close file %

reader = open('haiku.txt', 'r')

reader9.py

try:
bytes, lines = 0,

od

'§;  for line in reader:

> lines +=

M

!?u. bytes += len(line)
___ print (£'average: {bytes / lines}')
= finally:

UNIVERSITEIT

“

reader.close ()




Y

t

N

k ‘ \.
4§

> WIIII

% UNIVERSITEIT

I GENT

Guaranteed file closure

open file = don't forget to close file

with: resource management + exception handling

with open('haiku.txt', 'r') as reader:

bytes, lines = 0,

reader10.py

for line in reader:
lines +=
bytes += len (line)
print (f'average: {bytes / lines}')




The End of Line Puzzle
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The End of Line Puzzle

"}

N 31 '; 000 oL 033 ! 066 & | 099 132 =& 165 1 || 198 & | 231 b
' | 001  Start Of Header (SOH) 034 " 067 o 100 o 133 & 166 a 199 &, 232 E
" 002  Start Of Text (STH) 035 # 068 ] 101 e 134 3 167 @ 200 L 233 0

003 End Of Text(ETX) 036 $ 069 E 102 f 135 q 168 i 201 ol 234 1]
004  End Of Transmiszion(EQT) || 037 % 070 F 103 g 136 & 169 =] 202 dL 235 L
005  Enguiry 038 & || 071 z [ 104 n 137 ¢ 1770 - | 203 + | 236 4
006  acknowledge (8CK) 039 072 H 105 [ 138 & 171 w204 k|| 237 "
007  Eel 040 « 073 | 106 j 139 i 172 % [|[206 = | 238 ~
008  Backspace(BS) 041 ) 074 J 107 k 140 P 173 i 206 - || 239
009  Horizontal Tk 042 * 075 « || 108 | 141 i 174 <« || 207 = | 240 2
010 Line Feed (LF) 043 + | O76 L 109 m [ 142 A (175 = [ 208 & | 241 i
011  ‘ertical Tab 044 077 o [ 110 n 143 & | 176 1209 B | 242 _
012  Form Feed (FF) 045 078 N || 111 o 144 € 177 % [ 210 £ | 243 =
013  Carriage Return (CR) 046 : 079 o | 112 p 145 = 1178 & | 211 E | 244 1
014  =hitt ot 047 r o080 P M3 g 146 £ | 179 | 212 B | 245 &
015  =hiftin 048 o || 081 a [ 114 4 147 & 180 213 I 246 -
016  Dstaline Ezcape (DLE) 049 1 082 R 115 g 148 i 181 & 214 i 247
017 DC1 (Ko 050 =z 083 = | 116 t 149 & 182 & || 215 i 248
018 ooz 051 3 | o84 T M7 . 150 o 183 4 | 216 i 249
019  DC3(HOFF) 052 4 || 085 U || 118 v 151 i 184 @ | 217 250 :
i 020 oDc4 053 s [086 v | 119 w | 152 & 185 4 218 r | 251 :
& 021  tegative Acknowledge e | 054 & | 087 w120 x 153 & | 186 I 219 || | 252 :
O 022  Synchronous Idie 055 7 || 088 o+ | 121 y 154 0 | 187 5 220 o | 253 3
'. Yy 023  End Of Transmizsion Block || Q56 g 0g9 Y 122 z 155 i 188 4 221 ! 254 =
B 024  Cancel 057 o 090 7 | 123 { 156 ¢ 189 ¢ | 222 i 255
" : 025  End Of Medium 058 : 091 [ 124 | 157 @ (190 ¢ (223 =
- 026  cubstiude 059 ; 092 i 125 i 158 = 191 224 0O
s I 027  Escape (ESC) 060 - 093 | | 126 -~ 1158 ;192 L 225 q
5 T W 028  File Seperstor 061 = 094 ~ 127 (DEL) 160 & 193 1 226 &
W UNIVERSITEIT 958 Groum seperstor K - K T
GENT 030 Record Seperator 063 -+ || 096 129 o 162 4 | 195 | | 228 &
031  Unit Seperator 064 i@ 097 & 130 £ 163 0 196 - 229 o]
032  sSPacE(sm 065 & |[098 b 131 4 164 =« 197 + [ 230 o




n
L
UNIX and MS Windows use different conventions 4
to represent the end of line in text files
UNIX: line feed (' \n"', newline, code 10)

MS Windows: carriage return (' \r ', code 13) + line feed

‘ |||||||

\,‘UN'IVERSITEIT
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The End of Line Puzzle







- Write to files /H

W file objects can write data to files using their
write () method

writelines () method

Y

t

: " .
!’}}@ >>> writer = open('elements.txt', 'w')
{ﬁ >>> writer.write('elements')

"\:W'IVERSITEIT >>> writer.writelines(['He', 'Ne', 'Ar', 'Kr'])

I GENI >>> writer.close ()
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.+ file objects can write data to files using their
~ write () method

3
~ writelines () method

same function

/

4
>>> writer =|open('elements.txt', 'w')

>>> writer.write('elements')
>>> writer.writelines(['He', 'Ne', 'Ar'
>>> writer.close()

4

'Kr'])
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)by lll”
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= file objects can write data to files using their
| ~ write () method

~ writelines () method
5‘."
existingreotitdnit
whlltdid weotoe iben

\

y
>>> writer = open (|'elements.txt'| 'w')

>>> writer.write('elements')

J
;

“'\WEHHT >>> writer.writelines(['He', 'Ne', 'Ar'
IEN ‘ >>> writer.close ()

4

'Kr'])
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~ writelines () method

L file objects can write data to files using their
~ write () method

for writing ...

\

>>>
>>>
>>>
>>>

writer = open('elements.txt', [i:)

writer.write('elements')
writer.writelines(['He', 'Ne',
writer.close()

'Ar' ,

'Kr'])
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- file objects can write data to files using their
| ~ write () method

~ writelines () method

g’f’

&

write a
single string

\

>>> writer = ogxn('elements.txt', 'w')
>>>|writer.write('elements')

J
;

“'\WEHHT >>> writer.writelines(['He', 'Ne', 'Ar'
IEN ‘ >>> writer.close ()

4

'Kr'])
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file objects can write data to files using their

write () method

writelines () method

write each string
in the list

/

>>>
>>>
>>>
>>>

writer = open('elemen;7/;xt', 'w')
writer.write('elements"')
writer.writelines(['He', 'Ne', 'Ar', 'Kr'])
writer.close()




Write to files /H

*:"'I” ,’,
% ] , . . J
L file objects can write data to files ‘
Python only writes what we tell it to
end-of-line characters must be written explicitely: ' \n'
and we did not tell it to write any end-of-line characters |
elements. txt
elementsHeNeArKr J

!} ! >>> writer = open('elements.txt', 'w') g
& T >>> writer.write('elements')

“_UNIVERSITEIT | >>> writer.writelines(['He', 'Ne', 'Ar', 'Kr'])

b

IGENT >>> writer.close ()
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1- Write to files

file objects can write data to files

Python only writes what we tell it to

‘elements\nHe\nNe\nAr\nkKr\n’ Ne

end-of-line characters must be written explicitely: ' \n'

elements. txt

elements
He

Ar
Kr

>>>
>>>
>>>
>>>

writer = open('elements.txt', 'w')

writer.write ('elements/\n
writer.writelines (['Hd\n
writer.close ()

)
,'Fhi!l,'AzSE],'Kr
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|IGEN

file objects can write data to files

Python only writes what we tell it to
end-of-line characters must be written explicitely: ' \n'

often easier to use £ile parameter of print function

writer = open('elements.txt', 'w')

>
=
o™
—
(O}
+—
=
2

print('elements', file=writer)

for gas in ['He', 'Ne', 'Ar', 'Kr']:
print (gas, file=writer)
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‘ L Werite to files /HE

b3 |
w file objects can write data to files %
| Python only writes what we tell it to

end-of-line characters must be written explicitely: ' \n'

often easier to use £ile parameter of print function

| p @ssvolp emtdnfidtioaflert
; dopkitedp ar meertore

] ':l i ‘g -:.'f.

"._y‘ = }’
¢ f!“ ; ( |
| \@ print (gas, file=writer} ).‘4
%, UNIVERSITEIT % 1
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'tUNNHBHHT writer.close ()

|IGEN

file objects can write data to files

Python only writes what we tell it to
end-of-line characters must be written explicitely: ' \n'

often easier to use £ile parameter of print function

writer = open('elements.txt', 'w')

>
=
o™
—
(O}
+—
=
2

print('elements', file=writer)

for gas in ['He', 'Ne', 'Ar', 'Kr']:
print (gas, file=writer)
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reader
data

reader

writer

writer.

writer

= open('haiku. txt',

reader.read ()

.close ()
= open('copy.txt',

write (data)

.close ()

'rl)

le)




J

* Copy files

MU namespace

objects (memory) file system

( N L
file i | haiku.txt

A 4

A 4

b

b

—

g
I
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reader

data
v

o 2

= reader

{4 )

. s} data
wW

i reader.
1]

= open('haiku.txt', 'r') read entire

reader.read() FH@ hﬂ MA@MAOVQ

close ()

,('
)‘h (

-

.



, Copy files

1| namespace

objects (memory)

file system

e ' haiku. txt
reader -
str
data >
E copy. txt
’ e | _
B\ ) L ] i |
i
, >
4 a
& : ‘_i
. >
Y. ) 8'
" N O
~‘55-
‘m Writer = OPen(VCOPY.txtI , 'W')
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writer.write (data)

writer.close()

dump memory
buffer to file




Il namespace

Copy files

objects (memory)

file system

-
haiku. txt

copy. txt

A -
H file
reader -
str
; file
; ‘writer :{
1 ‘ >
&1‘ : =) reader = open('haiku.txt',
Y 3l data = reader.read()
"‘ ' reader.close ()
Wiy .
ﬁ writer = open('copy.txt', 'w')
\'= N .
writer.close()

lrl)

\ | || |
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Copy files

this version will work terabyte-sized files

if it's a terabyte of text

HE

reader = open('haiku.txt', 'r')

copy2.py

writer = open('copy.txt', 'w')
for line in reader:

writer.write(line)

W UNIVERSITEIT | Teader.close ()

IGENT

writer.close()

ile
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'@mNNHBHHT reader.close ()

Copy files 443

this version doesn't make an exact copy of the original file

Python keeps newline characters when reading input

print automatically adds a newline when writing output

% reader = open('haiku.txt', 'r')
N writer = open('copy.txt', 'w')
for line in reader: double—sloaced
print (line, file=writer) cnx@vut HM&S

writer.close()
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Copy files /H

this version doesn't make an exact copy of the original file w

Python keeps newline characters when reading input

possible solution: string method rstrip ()

print automatically adds a newline when writing output

j‘“ % reader = open('haiku.txt', 'r')

"' '_\\‘:‘ Sl writer = open('copy.txt', 'w') o
!} S for line in reader: : i
3 ﬁj print (line.rstrip ()|, file=writer) { (’

p utMIERSITEIT reader.close()

3

IGENT writer.close()
. v




Copy files /H

this version doesn't make an exact copy of the original file ‘

Python keeps newline characters when reading input
possible solution: string method rstrip ()
print automatically adds a newline when writing output

|
|
possible solution: parameter end of print function |

>

I‘ 03 reader = open('haiku.txt', 'r')

.5‘ ’L § writer = open('copy.txt', 'w') &
"." A for line in reader: y
W . _ _ _ o
4 J I print(line, file=writer, |end=' v} @

L UNIVERSITEIT | Teader.close()

GENT writer.close()
. i 7
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Copy files

this version works for

files of any size

binary files and text files

blocksize =
reader = open('haiku.txt', 'r')
writer = open('copy.txt', 'w')
data = reader.read(blocksize)
while data:

writer.write (data)

data = reader.read(blocksize)
reader.close ()

writer.close()
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Copy files

5 this version works for
b

files of any size

binary files and text files

4

blocksize =

with open('haiku.txt', 'r’) as reader:

with open('copy.txt', 'w') as writer:

data = reader.read(blocksize)
while data:
writer.write (data)

data = reader.read(blocksize)

,('
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Online files
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Online files

direct input from remote files is possible

only difference with local files: opening files

URL (uniform resource locator) instead of path name

functionurlopen () in module urllib. request, not open ()

decoding bytes to characters (character set encoding)

fasta = urlopen (url.format (accession))

# display content of web page
for line in fasta:

print(line.decode('utf-8'), end='")

from urllib.request import urlopen
# download web page

url = 'http://www.ebi.ac.uk/ena/data/view/{}&display=fasta’
accession = 'JUN698960"



http://www.ebi.ac.uk/ena/data/view/JN698960&display=fasta
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Online files

from urllib.request import urlopen

# download web page with random haiku
url = 'http://haikuguy.com/issa/random.php'

reader = urlopen (url)

# parse page until start of haiku is found

marker = '<p class="english">'

line = reader.readline () .decode('utf-8")

while line and not line.startswith (marker):
line = reader.readline () .decode('utf-8")

# read three haiku lines and display them
if line.startswith (marker) :
print (line[len (marker) :].strip()[: ©])
line = reader.readline () .decode('utf-8")
print (line.strip () [:-©])
line = reader.readline () .decode('utf-8")
print(line.strip () [:-4])
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http://haikuguy.com/issa/random.php

Alphabetic encoding

abcdefghijklmnopqgrstuvwxyz

4

Jfbgpwcvuamozhilgrxtkndesy
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https://dodona.be/en/exercises/507386181/



https://dodona.be/en/exercises/546646130/
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World Cup soccer
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https://dodona.be/en/exercises/154882813/

Homework (hands-on)

course book

> read chapter 5 (files and exceptions)

> read chapter 10 (more program development)
> read chapter 14 (files and exceptions Il)

« have a look at the modules os and csv

=~

: .

*' -« series 9 (text files)
N

N > deadline mandatory exercises:

‘ ‘\Q Tuesday, December 10, 2024 (22:00)
J I

W UNIVI . =70,
’GENT '




- Homework (next lecture)

- course book

> read chapter 11 (introduction to classes)
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R.H. Blyth
1898-1964

"A haiku... is a hand beckoning, a door
half-opened, a mirror wiped clean. It is a
way of returning to nature, to our moon
nature, our cherry blossom nature, our
falling leaf nature, in short, to our
Buddha nature. It is a way in which the
cold winter rain, the swallows of evening,
even the very day in its hotness, and the
length of the night become truly alive,
share in our humanity, speak their own
silent and expressive language."

— Reginald Horace Blyth
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