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LAB: CHUYEN POI CAC PINH DANG DU LIEU API SU
DUNG PYTHON

I. Mo ta
- May tinh can cai dat Python 3.

- Trong bai lab ndy, ta s& lam quen cach chuyén ddi cac dinh dang dit liéu bang
cach dién thém nodi dung vao doan scipt, st dung cac thu vién nhu ruamel, ElementTree,
miniDOM.

II. Yéu ciu ky thuat
- Cai dat thu vién.
- Viét code bang Python thyc hién yéu cau:
+ Chuyén d6i ndi dung file user.yaml sang ddi twong user.
+ Chuyén dbi tugng user trén sang dinh dang JSON va xuit ra file.

+ Chuyén d6i noi dung file user.xml sang cau truc dang tag:text.

II1. Cac budc thuc hién
Buwoc 1: Cai dat thu vién
- Vao cmd g6 1énh: py —m pip install ruamel.yaml.
- Thu vién ElementTree, miniDOM d3 duogc cai dat san khi cai Python.
Buée 2: Pién vao doan script dé thuc hién bai lab
Chuyén doi file YAML:

Trong phan niy, ban s& phét trién doan script Python dé chuyén doi file YAML
bang cach st dung module ruamel.yaml. Poan code tong thé gom class User va céc
funtion da duoc chuan bi dé ban sir dung. Ban s€ hoc cach sir dung mo-dun ruamel.yaml
trong Python va co thé chuyén d6i cac ddi twong trong YAML.

Ban s& dua vao cau truc dung san, doc comment va dién vao nhiing phan thiéu trong
qua trinh lam lab nay.

Trong phan dau doan code, import mo-dun ruamel.yaml:

# Import modules
import sys
from helper import *

from ruamel import yaml
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MG file user.yaml va xem qua ciu tric cua file. Déi lai file 1ab01.py, trong chirc
nang chinh, str dung function open dé mo ludng doc file user.yaml:

# Open the user.yaml file as read only

with open('user.yaml','r') as stream:

Str dung function safe_load tir thu vién ruamel.yaml dé tai ludng. Luu d6i tuong
vao bién user_yaml:

# Load the stream using safe load

user yaml = yaml.safe load(stream)

Xac dinh kiéu cua ddi twong trong bién user yaml, sir dung type function. In
két qua:

# Print the object type
print ("Type of user yaml variable:")

print (type (user yaml))

Cho chay code va kiém tra kiéu ctia d6i tuong:

R R

FHE##F YRML ######
ittt

Type of user yaml variable:
<class "dict'>

Bién user_yaml 1a kiéu tir dién. Lap lai cac key trong bién user yaml va in chung
ra man hinh. Cac key tir dién giéng nhu trong file user.yaml va ta ¢ thé dung chung dé
truy nhap value twong tmg trong bién user_yaml:

# Iterate over the keys of the user yaml and print them
print ('Keys in user yaml:')
for key in user yaml:

print (key)
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Chay code:

Keys in user yaml:
id

first name

last name

birth date
address

score

Thém mdt vi du méi cia class User va dit tén bién 1a user. Ddi tuong User co nhiéu
thudc tinh da dugc dinh nghia trong class User, dugc dat ¢ trong file helper.py. Ta sé&
truyén gia tri tir bién user yaml vao trong d6i tugng:

# Create a new instance of class User

user = User ()

Truyén gia trj tir user_yaml sang d6i tugng user:

# Assign values form the user yaml to the object user
user.id = user yaml['id']

user.first name = user yaml['first name']

user.last name = user yaml['last name']

user.birth date = user yaml|['birth date']

user.address = user yaml['address']

user.score = user yaml|['score']

In d6i tugng user:

# Print the user object
print ('User object:')

print (user)

Chay code. Dbi tuong user dugc in bing dinh dang 13 dictionary:

User object:

{"id': 3242, 'first_name': 'Ray', 'last_name': 'Smith®', "birth_date': datetime.date(1%79, 8, 15), 'address':
[{'street': '94873 Ledner Rue', 'city': 'Royal Oak', 'postal_code': 44663, '"state': 'OH', 'primary': 1}, {'st
reet': '"832 william Ave', ‘'city': 'Elnaville', 'postal code': 17319, ‘'state': 'EL', ‘'primary': 0}1, 'score':
18.3}

Viét va quan sdt file JSON

Trong phan ké tiép, ching ta s& tiép tuc viét code dua trén két qua phan trude. Ta
s& chun bi ddi tuong td1 JSON serializable va tao cAu trac JSON sir dung function dumps
tir json package. Ban sé& viét cdu trac JSON nay ra file.
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Tai dau doan code import thém mo-dun JSON:

# Import modules
import sys
from helper import *

from ruamel import yaml

import json

Ham dumps c6 thé c6 nhidu thong s6. Hai thong s6 can thiét dé tao cau trac JSON
tir d6i tuong user 1 thong s6 cho dbi twong user va argument default dé ndi tiép dir liéu
da thong qua. Tuy nhién dé tao céu triic JSON, phuong thirc chi c6 thé lay duoc mot vai
kiéu d6i twong nhat dinh. Vi ddi tugng user khong phai argument hop 18 cho function
dumps nén can phai chuyén ddi tuong user va ham serializeUser tir mo-dun helper sang
cau trac JSON. Cudi cing 14 luu cAu tric ndy vao bién user json:

# Create JSON structure from the user object

user json = json.dumps (user, default = serializeUser)

In bi€én user json ra man hinh:

# Print the created JSON structure
print ('Print user json:')

print (user json)

Chay code dé xem cau triic JSON:

Print user_ json:

{miq": 3242, "first_name" : "Ray", "last_name": "Smith", "birth_date" : "197%-08-15", "address": [{"strest": "o
4873 Ledner Rue", "city": "Royal Oak", "postal_code": 44663, "state"™: "CH", "primary": 1}, {"street™: "B832 Wi
1liam Ave", "city": "Elnaville", "postal cocde"™: 17319, "state™: "EL", "primary": 0}], "score": 18.3}

Pau ra cua ciu tric JSON 1a dang c6 thé doc duoc va sip xép theo tht tu alpha
bang cach dung sort_keys = True. Pit tham sb indent (thut 1&) bang 4 vao phuong thirc
dumps:

# Create JSON structre with indents and soreted keys
print ("JSON with indents and sorted keys')

user json = json.dumps (user, default = serializeUser, indent = 4,
sort keys = True)

print (user json)
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JSON with indents and sorted keys
{
"address™: [
{
"city": "Royal Oak",
"postal code": 44663,
"primary": 1,
"state": "OH",
"street": "%4873 Ledner Rue"
} r
{
"city"™: "Elnaville"™,
"postal code": 173189,
"primary™: 0,
"state": "EL",
"street™: "832 william Ave"
}
] r
"birth date": "19%7%-08-15",
"first name": "Ray",
"id": 3242,
"last name": "Smith",
"score": 18.3
}

Xuét ra file JSON:

# Print to file user.json
file = open ("user.json","w")
file.write (user_ json)

file.close()

So sanh bé chuyén doi XML khéc nhau

Trong phan niy, ta s& sir dung hai bd chuyén d6i XML 1a ElementTree va
MiniDOM, dé chuyén d6i file XML va nhan duoc két qua gidng nhau. Chung ta s& hoc
cach hoat dong cua ca hai, khac biét giira chiing va khi d6 ban c6 thé quyét dinh sir dung
cai minh thich hon. M¢ file user.xml va xem qua n6. File XML bao gém cac thong tin
gidng nhu file YAML ta da xem trugc do.

- Chuyén ddi file XML véi ElementTree:

Mo 1ab01.py. Trén dau doan code, import thu vién va dat tat 1a ET:

import xml.etree.ElementTree as ET
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Parse file user.xml va dat vao bién tree:

# Parse the user.xml file

tree = ET.parse('user.xml')

Lay thanh phan root:

# Get the root element

root = tree.getroot ()

In ra man hinh nhitng nhan (st dung vong lap for):

# Print the tags
print ('Tags in the XML:"'")
for element in root:

print (element.tagq)

Tags in the XML:
id

first name

last name

birth date
address

address

score

In gia tri nhan ID:

# Print the value of id tag
print ('id tag value:')

print (root.find ('id"'") .text)

Sau do6 chung ta cho chay file:

id tag wvalue:
3242

Tim tat ca cac thanh phan v6i nhan address trong root:

# Find all elements with the tag address in root

addresses = root.findall ('address')
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In céc address trong file xml:

# Print the adresses in the xml
print ('Addresses: ')
for address in addresses:

for 1 in address:

print(i.tag + '":' + i.text)

Rddresses:
street:94873 Ledner Rue
city:Royal Cak

postal code:44663
state:CH

primary:1

street:832 William Ave
city:Elnaville

postal code:17319
state:EL

primary:0

Khéc véi ¢ trén 1a tim va in cac address, ti€p theo chung ta sé€ in tat ca cac thanh
phan trong root bao gdom céc nhan va cac gia tri:

# Print the elements in root with their tags and values
print ('Print the structure')
for k in root.iter():

print(k.tag + ':' + k.text)

Print the structure
user:

id:-3242

first name:Ray

last _name:Smith
birth date:1979-08-15
address:

street:94873 Ledner Rue
city:Royal Oak

postal code:44663
state:0OH

primary:1

address:

street:832 William Ave
city:Elnaville
postal_code:17319
state:EL

primary:0

score:18.3
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- Chuyén déi file XML véi MiniDOM:

Trén phan dau doan code ta s& import thém thu vién va goi tat 1a MD:

import xml.dom.minidom as MD

Parse file XML va dit vao bién dom:

# Parse the user.xml file

dom = MD.parse('user.xml')

In ra céc nhan trong file XML:

# Print the tags
print ('Tags in the XML:')

for node in dom.childNodes:

printTags (node.childNodes)

Tags in the XML:
id

first name

last name

birth date
address

address

score

Truy cap vao gié tri ID va in né ra man hinh:

# Accessing element value

print ('Accessing element value')

idElements = dom.getElementsByTagName ('id'")
print (idElements)

elementId= idElements.item(0)

print (elementId.childNodes)

idvalue = elementId.firstChild.data

print (idvalue)

Lccessing element value

[<DOM Element: id at 0x283ba52e408>]
[<DOM Text node "'3242'">]

3242
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In cac thanh phan c6 nhan ‘address’:

# Print elements from the DOM with tag name

print ('Addresses: ')

printNodes (node.childNodes)

'address'

for node in dom.getElementsByTagName ('address') :

Lddresses:
street:9%46873 Ledner Rue
city:Royal Qak

postal code:44663
state:CH

primary:1

street:832 William Ave
city:Elnaville

postal code:17319
state:EL

primary:0

In ca ciu trc file XML bang printNodes:

# Print the entire structure with printNodes
print ('The structure:')
for node in dom.childNodes:

printNodes (node.childNodes)

The structure:
id:3242

first name:Ray

last name:Smith
birth_date:19?9—08—15
address:

street:%4873 Ledner Rue
city:Royal oak
postal code:44663
state:OH
primary:1

address:

street:832 William Ave
city:Elnaville
postal code:1731%
state:EL
primary:0

score:18.3
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- Str dung Namespaces:

Parse file item.xml vao bién itemTree:

# Parse the item.xml file

itemTree = ET.parse('item.xml"')

Lay thanh phén root:

# Get the root element

root = itemTree.getroot ()

Dinh nghia namespaces:

# Define namespaces

namespaces =
{'a':'"https://www.example.com/network', 'b':'https://www.example.co
m/furniture'}

Dit tir khoa table trong namespaces va dit vao bién elementsInNSa,b:

# Set table as the root element

elementsInNSa = root.findall('a:table',namespaces)

elementsInNSb = root.findall ('b:table', namespaces)

In cac thanh phan trong namespace a:

# Elements in NS a
print ('Elements in NS a:')
for e in elementsInNSa:

for i in e.iter():

print(i.tag + ':'+ i.text)

Elements in NS a:
{https://www.example.com/network}table:

{https://www.example.com/network}tr:

{https://www.example.com/network}td:Router
{https://www.example.com/network}td:Switch



http://www.example.co/
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In céc thanh phan trong namespace b:

# Elements in NS b
print ('Elements in NS b:"'")

for element in list (elementsInNSb[0]):

print (element.tag + ":" + element.text)

Elements in NS b:

{https://www.example.com/furniture}name:Coffes Table
{https://www.example.com/furniture}length:180
{https://www.example.com/furniture}width: 80




