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Review

B String

® Slicing
B Lists

® Indexing

B Dictionary
® Key-value pairs
M File

® Multi-line strings stored 1n your storage device

Protocol Engineering and Application
51 Research Laboratory (PEARL)



27 ok B o ISP

Rational (Ehi, Nanhl@niversity,

File 1/0

B Everything 1s gone after you turn off your computer.

B You would certainly like to save some data/programs for later
use.
® The cost of storage 1s extremely low.
® 1GB costs less than NTS1.
T RF=p 7 84KB
Trd (AF 7P F ~wHmF &5 ) 244KB
TI 5 (F~2 -5 R H#) 1394KB
B A file 1s a sequence of data that 1s stored in secondary memory
(disk drive).
B Files can contain any data type, but the easiest to work with are
text.
B A file usually contains more than one line of text.

B Python uses the standard newline character (\n) to mark line

breaks Protocol Engineering and Application
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Multi-Line Strings

BHello

World

B When stored 1n a file:
Hello\n\nWorld\n

® \ n denotes a “‘newline” character.
® The file size 1s 13 bytes.

Protocol Engineering and Application
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Multi-Line Strings

B This 1s exactly the same thing as embedding \n in print
statements.

® Try the following statement
print("Hello\n\nWorld\n")

B Remember, these special characters ("\n', "\t') only
affect things when printed.

Protocol Engineering and Application
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File Processing - Open

B The process of opening a file involves associating a
file on disk with an object in memory.

B We can manipulate the file by manipulating this object.
® Read from the file
® Write to the file

Protocol Engineering and Application
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File Processing - Close

B When done with the file, it needs to be closed. Closing
the file guarantees any pending operations and other
bookkeeping for the file to be completed.

B In some cases, failing to properly close a file could
result in data loss.

Protocol Engineering and Application
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File Processing - Write

B Opening a file for writing prepares the file to receive data

B If you open an existing file for writing, you wipe out the file’s
contents. If the named file does not exist, a new one 1s created.

B = open("mydata.out", "w")
Bprint (<expressions>, file=1)

Protocol Engineering and Application
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Showing a Poem on Screen

.prlnt w_f A E} ‘ﬂlz VLA |

" m/{&j’hﬁ L

( )
HMprint ( )
( REas ")
( )

(A hr\ __B‘ f” %' }3/ )

"2&7';1]% }"5_;/.]—_2 o M

Bprint
Bprint

Protocol Engineering and Application
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Writing a Poem into a File

Bf = open("poemO1.txt", "w'")
Mprint("+F L5 E% ", file=f)
BMprint ("G /A HE ; ", file=f)
)
)

A

A/ 3 A /A

Mprint("#®AE 53> 5 ", file=f
Mprint ("HEHFILE o ", file=f
Bf.close()

N J

0]

B Listing files in current working directory:
® import glob
®print ( glob.glob("*") )

Protocol Engineering and Application
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File Processing - Read

B<file>.read /() —returns the entire remaining
contents of the file as a single (possibly large, multi-
line) string

B<file>.readline () —returns the next line of the
file. This 1s all text up to and including the next
newline character

B<file>.readlines () —returns a list of the

remaining lines 1n the file. Each list item 1s a single
line including the newline characters.

Protocol Engineering and Application
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read() vs. readlines()

B os.chdir('/content/gdrive/MyDrive/KGHS')
B infile = open("poemO1.txt", "r'")

B s = infile.read()

B infile.close()

B print(repr(s))

B print(s)

B infile = open("poemO1.txt", "r'")
B alist = infile.readlines()

B infile.close()

B print(alist)

Protocol Engineering and Application
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Iterate through a File

B Python treats the file itself as a sequence of
lines!

BMinfile = open(somefFile, "xr")
for line 1n 1infile:

# process the line here
infile.close ()

Protocol Engineering and Application
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Current Working Directory

B import os, glob

B os.getcwd()

B os.chdir('/")

# current working directory

# Change Directory

B print(os.getcwd())
B print(glob.glob("*"))

]/

bin

/

boot

content mnt

poemO1.txt

sample data

|

tensorflow-1.15.2

README.md | mnist test.csv

-

mnist train small.csv
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Mount gDrive
Rk A Yo

® from google.colab import drive
® drive.mount('/content/gdrive')

il
\._colab

content

poemO1.txt sample data (___J gdrive

Protocol Engineering and Application
68 Research Laboratory (PEARL)



i
2 s = 20, v .
lt‘% | E\ A m:‘—;{ :%%ﬁ'ﬁg

G sign in with Google

L

Select what Google Drive for desktop can

2 access
Google Drive for desktop ‘ .
wants additional access to - :
your Google ACCOUHt L g:ifﬁ?z;.ci:ﬁ :-Eﬂr:ielete all of your Google |
i guincy.wu@gmail.com 1

&, View the photos, videos and albums in your Google []
Photos. Learn mare

@ Retrieve Mobile client configuration and |
experimentation. Learn more

@ \iew Google people information such as profiles |
and contacts. Learn more

@ View the activity record of files in your Google |
Drive. Learn more

® See, edit, create, and delete any of your Google |
Drive documents. Learn more

Protocol Engineering and Application
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Create/Remove Files in Google Drive

os.chdir(‘/content’)

fn = 'gdrive/MyDrive/KGHS/poem02.txt'

s='v PixLz oWngerBEmn s \ngE+F2P o\n{ - BN
outfile = open(fn, "w")

print(s, file=outfile, end=")

outfile.close()

B print(glob.glob('/content/gdrive/MyDrive/KGHS/poem*™'))
B os.remove(in)

B drive.flush and unmount()

Protocol Engineering and Application
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Create a Plain Text File with Notepad

-
3 poem{3.tet - Notepad

= | B ) 1

File Edit Forma

I"

3 Save A=

=

QQ | 1 % solomon MWsambaipvl.clubtw]) () » Waste

L Computer
&, Local Disk (C)
a Data (D7)
L solomon (Vimsl!
La¥ users (Mwsl.cose
¢ Multimedia (\\pe
L Multimedia (\\pe
L Share (Vowsl.cose
L2 solomon (Wsaml

m

= Efﬁfj - | ¥?| | Sedrch Waoste B |
| o

= E _Il Organize = Mew folder B @
P ; -

== ’WZ B Videos # Mame Date modified Type

—

=R || poem03.txt 5/15/2022 16:39 Text Dg

- 4 |

F o

(L

File name: poem3.td

Save as type: [TE:{t Docurnents (*.td)

< Hide Folders

Unicode bii endian

Protocol Engineering and Application
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Upload Files to Google Drive,
then Access from Colab

L Drive

[+] Folder
| E‘l File upload |
Folder upload
B GoogleBocs ’ fn = 'gdrive/MyDrive/poem03.txt’
Google Sheets >

infile = open(fn)

Google Slides > . .
s = infile.read()
B Google Forms > ]
. ; print(s)

infile.close()

Protocol Engineering and Application
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Exercise: Select a Poem 0. Exit
1.1
B Suppose you have 3 files in your current 2. SENEEE
working directory: 3. FHeE AN
® poemOl.txt /T & Your choice --

® poem02.txt & ¥EHHH 1
® poem03.txt = %—‘F%’ 7 18
B Write a program to prompt the user to select
a number, and the corresponding poem will
be printed.

Protocol Engineering and Application
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Exercise: Select a Poem

B Suppose you have 3 files in your current
working directory:
® poemO1.txt /T 2
® poem02.txt & ¥EHHH 1
® poem03.txt = %—‘F%’ 7 18
B Write a program to prompt the user to select
a number, and the corresponding poem will
be printed.

0. Exit

1., T=

2. SN

3. FHfEE AN ik
Your choice -- 3
NINGE
R 3 -
HAFEER R
TR -

0. Exit

1.1

2. SN
3. FHfEE AN ik

Your choice --

Protocol Engineering and Application
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Exercise: 5§18 8L %

D SRR E P REI{ S BRERAS R FD - BT
Al4ezl2) &0 BEER 125083 7

R Rl A R e S el R S A

(¢]

(w.
=

PN
(z;\

7

¥

-
W i e85 % @3] Google Drive °
m /i _Colab ¥ 3= U * readlines() 3 41k » 3 3]— B list ¥ - i%
B list®» & B~ 3 IR - e F R A 4L
® jo it B list v - & students 47 7 ° PythonsH¥y 7 » list ch & F 14 s &
& o
B 53k n = len(students) * 7% /& random.randrange(n) i*u € 73
0.n-1 2 @ - BEES - #c
® it * fr random.randint(0, n-1) 4p F+ o

B 4TS B index cha & By doew |
3! 'f‘l- ‘% ~+ B lndeX % ! j\ * Protocol Engineering and Application
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Homework: Find 10+ Poems

B Suppose the filenames of poems are “poemO1.txt”,
“poemO02.txt”, etc.

B The file contents consists of L
. . fizEoT
® Title (first line)
® Author (second line) TILISAE -
. E TS NHER 5
® (a blank line) MfreEss
® Poem YR FE T -

B Your program should be able to automatically extract the title of
cach poem, and show a list for the user to select.

Protocol Engineering and Application
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Question: Unknown Number of Items

B For two dices, we know the sum must be between 2 and 12, so
there are only totally 11 possible values.
® count=[0]* 13 #Index 0, 1 are wasted.

B For English characters, there are only 26 alphabets, so a list of
size 26 1s sufficient.

® count=[0] * 26

B Most of the time we don’t know the exact number of possible
values.

® For example, the hostname of email addresses.
= gmail.com
" hotmail.com
“ nsysu.edu.tw
“ mail.ncnu.edu.tw

“ ms38.hinet.net Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple fruit =[]
Banana count =[]
Banana for f in s.split():
Apple if fin fruit:
Coconut | = fruit.index(f)
Apple count[i] = count[i] + 1
Guava™ else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple
Banana
Banana
Apple
Coconut
Apple
Guava"

fruit =[]
count =[]
for f in s.split():
if fin fruit:
| = fruit.index(f)
count[i] = count[i] + 1
else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple
Banana
Banana
Apple
Coconut
Apple
Guava"

Apple 1
EERERE] 1

fruit =[]
count =[]
for f in s.split():
if fin fruit:
| = fruit.index(f)
count[i] = count[i] + 1
else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple
Banana
Banana
Apple
Coconut
Apple
Guava"

Apple 1
EERERE] 2

fruit =[]
count =[]
for f in s.split():
if fin fruit:
| = fruit.index(f)
count[i] = count][i] + 1
else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple
Banana
Banana
Apple
Coconut
Apple
Guava"

Apple 2
EERERE] 2

fruit =[]
count =[]
for f in s.split():
if fin fruit:
| = fruit.index(f)
count[i] = count][i] + 1
else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple
Banana
Banana
Apple
Coconut
Apple
Guava"

Apple

Banana
Coconut

fruit =[]
count =[]
for f in s.split():
if fin fruit:
| = fruit.index(f)
count[i] = count[i] + 1
else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple
Banana
Banana
Apple
Coconut
Apple
Guava"

Apple

Banana
Coconut

fruit =[]
count =[]
for f in s.split():
if fin fruit:
| = fruit.index(f)
count[i] = count][i] + 1
else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple
Banana
Banana
Apple
Coconut
Apple
Guava"

Apple

Banana
Coconut

Guava

fruit =[]
count =[]
for f in s.split():
if fin fruit:
| = fruit.index(f)
count[i] = count[i] + 1
else:
fruit.append(f)
count.append(1)

for i in range(len(fruit)):
print(fruit[i], count[i])

Protocol Engineering and Application
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SKill: Increase the size of your list as needed.

s = "Apple fruit =[]
Banana count =[]
Banana for f in s.split():
Apple if fin fruit:
Coconut | = fruit.index(f)
Apple count[i] = count[i] + 1
Guava™ else:
fruit.append(f)

count.append(1)

Problem 1s solved, but we use two lists:
e fruit - name

for i in range(len(fruit)):

e count - quantity print(fruit[i], count[i])
Can we combine these two related data
in a single data structure?

Protocol Engineering and Application
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Dictionary

B Python allows us to look up information
associated with arbitrary keys.
® [n programming terminology, a key-value pair
® C++ calls this mapping

® Some other programming languages called hashes
Or associative arrays.

® Python calls this dictionary.

Protocol Engineering and Application
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dict

passwd — { "alice" : "11", "bob" : "12" }
print( passwd["alice"] )
passwd|"carol"] = 13

Basically, dict 1s similar to list, since it can store lots of data.

The difference 1s that lists are indexed by integers,
while dicts are indexed by any data (often with strings).

print( passwd.get("daniel", 0) )

Protocol Engineering and Application
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Code: Buying Fruit

B Suppose your classmates want to “group buying” fruit.
B You don’t know how many kind of choices in advance.

B You may want to create a list of fruit using the first character as
the index, but unfortunately two fruits begin with ‘A’.
® Apple =2 e
® Apricot i l\?
B Now a dict which can be indexed by strings (compared with a
list indexed by integers) 1s handy.

Protocol Engineering and Application
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Sample Code:

durian 5
int("Input fruit and t. Press Enter to finish." apple -
print("Input fruit and amount. Press Enter to finish.") durian 17
count = {} apple 12
while True: cherry 16
. . apple 16
line = input() apple 13
if line ==": break durian 6
fruit, amount = line.split() apricot 15
. apple 6
amount = int(amount) cherry 5
if fruit in count: apricot 3
count[ fruit] = count[fruit] + amount app}e 14
apricot 17
else: durian 13
count[ fruit] = amount cherry 17
banana 11
. cherry 5
for key in count: apple 15
print(key, count[key]) durian 2

Protocol Engineering and Application
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Homework: ;i +

Iy

W35 ¥R & @3] 0% a9 Google Drive o
® 5 CL . R—L
® & L WL’
@ {—L’

FAEB - AR o B R AE O~ o
MEFE - BRBEE GFRY FH L RFIL

k2 ity e

QN I A 2 &
.J’_’@F l%y’%ﬁ%l)“r“‘ F 5 F o

Name? #R{EE Name? #R{E(E
HH—5)VEM—Y)EU—Y) MEE-(D—5 " U—=Y Y—Y)
Name? /E{G= Name?

BT L) E(— X)) ZCREIR)

Name?
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9] Research Laboratory (PEARL)



iLE:ﬁ?EFﬁ-

| NationallChi NanjloIn iv.ersity
2 A tl
Homework: & %

def main () :
chinese = { 'they': '# {', 'this': 'i&', 'that': '7%',

'it': 'v ',
'is': '&_', 'are': '"&_',
'my': '"Fa', 'your': 'inen',

'brothers': "% %', 'fault': "4
}
sentence = input ("Sentence? ")
for ¢ in '.,?!"':
sentence = sentence.replace(c, ' ')
for word in sentence.lower () .split():
print (chinese[word], end='")

print ()

Protocol Engineering and Application
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Methods for Dictionaries

Method

<key> in <dict>

<dict>.keys()
<dict>.values()

<dict>.items()

<dict>.get(<key>, <default>)

Del <dict>[<key>]
<dict>.clear()

for <var> in <dict>:

Returns true if dictionary contains the
specified key, false if it doesn’t.

Return a sequence keys.
Returns a sequence of values.

Returns a sequence of tuples (key, value)
representing the key-value pairs.

If dictionary has key returns its value;
otherwise returns default.

Deletes the specified entry.
Deletes all entries

Loop over the keys

Protocol Engineering and Application
Research Laboratory (PEARL)
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Getting Items in a Dictionary

B count.keys()

® dict keys(['durian', 'apple', 'cherry’, 'apricot', 'banana'])
B count.values()

® dict values([43, 81, 43, 35, 11])
B count.items()

® dict items([('durian’, 43), (‘apple’, 81), (‘cherry’', 43),
(‘apricot', 35), ('banana’, 11)])

Protocol Engineering and Application
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Sorting a List

W alist = list( count.items() )

B alist.sort()

® [(‘apple', 81), (‘apricot', 35), ('banana’, 11), (‘cherry’, 43), ('durian’, 43)]
B alist.sort(reverse=True)

® [('durian’, 43), ('cherry', 43), ('banana’, 11), ("apricot', 35), (‘apple’, 81)]

Can we sort a list by the second member
of each element?

Protocol Engineering and Application
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Define the Key for Sorting

B def {(x):
B rcturn x[1]

B alist.sort(key=f)

® [(‘banana’, 11), ("apricot', 35), (‘cherry', 43), (‘durian', 43), ("apple’, 81)]
B alist.sort(key=f, reverse=True)

® [(‘apple’, 81), (‘cherry', 43), ('durian’, 43), (‘apricot', 35), ('banana’, 11)]

Protocol Engineering and Application
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Exercise: £ F =

Protocol Engineering and Application
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% F Z (Word Cloud) £ i 43 4 #7
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Word Cloud

B from wordcloud import WordCloud

B text = 'a apple a day, keep doctors away'
B cloud = WordCloud().generate(text)

B fn = 'gdrive/MyDrive/n.png'

B cloud.to file(fn)

Protocol Engineering and Application
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Draw it with matplotlib

from wordcloud import WordCloud
text = "a apple a day keep docter away"
wordcloud = WordCloud(background color="white'").generate(text)

import matplotlib.pyplot as plt
plt.imshow(wordcloud, interpolation="bilinear")
plt.axis("off")

plt.show() L dOSE)r]. e
# Shown 1n Colab q)
¢ away a y

Protocol Engineering and Application
102 Research Laboratory (PEARL)



Word Cloud with Chinese P™

®)

from wordcloud import WordCloud
text='%9 R K HF¥rFh 2 R 2R
cloud = WordCloud(font path='gdrive/MyDrive/kaiu.ttf").generate(text)

import matplotlib.pyplot as plt
By default, WordCloud does not

plt.imshow(cloud, interpolation="bilinear") support Chinese fonts.

plt.axis("off") You may upload
C:\Windows\Fonts\kaiu.ttf to your
plt.ShOW() Google Drive and request

WordCloud to use this font.

Protocol Engineering and Application
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S T
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Wi B iE% WordCloud s Jf 5 — F 8 m 2 list o ¢ FF 1y
U
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