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Abstract: In the era of digital transformation, data digitization is becoming increasingly diverse in
order to store and transmit information between systems. Extracting this data for third-party systems to
create separate storage systems is also crucial. JSON and XML are two popular formats for exchanging
data between systems. Despite the popularity of JSON, XML is still used in essential operations such
as Microsoft Navision ERP - Business Central, SOAP web services, distributed systems, and creating
interface components for mobile applications. This article introduces an approach to extract electronic
invoice data in XML format on a local machine to serve as a data source for web applications. This result
is a reference for program developers who can extract component data from XML documents to create
their own storage systems through web applications.
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1. Pit van dé

T nhu ciu quan 1y dit liéu mua vao/ban ra tir
héa don dién tir cia moi doanh nghiép nham phuc vu
cho viéc bao cao thué ngay cang tré nén thiét thyc.
Mot s6 ca nhan va tb chirc c6 nghiép vu bao céo thué
thay cho doanh nghiép mong muén t6 chire dit lidu tir
hoa don dién tir vé kho dit liéu riéng cho mdi doanh
nghiép ma ho thuc hién bao cao thué thay. Tur do, cac
ca nhan to chirc nay c6 nhu cau trich loc thong tin tir
dir liéu hoa don dién tr @& quan 1y. T nhu cau nay
cho thiy viéc trich xuét dit liéu tir hoa don dién tir
dang XML 1a can thiét cho cac ing dung nghiép vu.
Bai viét s& gi6i thiéu mot tiép can 1ap trinh duyét qua
tat ca dir liéu hoa don dang XML trong thu muc chi
dinh, rdi sir dung thu vién phan tich cac tap tin dang
nay dé trich loc dir liéu va hién thi 1én ng dung web.
2. N§i dung nghién ctru
2.1. Mo ta

Céc dinh dang trao d6i dir liéu duogc phat trién tir
dinh huéng danh diu va hién thi dé hd trg thém cho
viéc ma hoa siéu dit liéu mo ta cac thudc tinh cu tric
ctia thong tin. Cac yéu cau dé duy tri trao déi dit liéu
ctia cac kién triic img dung di dan dén sy phat trién
cua cac dinh dang trao ddi dix liéu tiéu chuén. JSON
va XML la hai dinh dang trao ddi dir liéu voi cac muc
dich riéng.
2.1.1 Pinh dang JSON

JSON (JavaScript Object Notation) duoc thiét ké
dé tro thanh ngdn ngir trao doi dit liéu ma con nguoi
¢6 thé doc duoc va may tinh d& dang phan tich va sir
dung. JSON duoc hd tro truc tiép bén trong JavaScript
va phit hgp nhét cho cac tng dung JavaScript; do d6

cung cdp muc ting hiéu suat dang ké so véi XML,
vbn yéu cau cac thu vién bd sung dé truy xudt dir liéu
tir cac doi tuong tai liéu (DOM). JSON dugc ude
tinh phéan tich ¢ phap nhanh hon hang trim lan so
vo1 XML trong cac trinh duyét hién dai, nhung bat
chap nhing tuyén bd vé hiéu sudt dang chi ¥ ctia no,
cac lap luan chéng lai viéc dung JSON bao gém viéc
thiéu hd trg khong gian tén, thiéu xac thuc dau vao
va cac han ché vé kha nang mo rong [1].
2.1.2. Binh dang XML

XML (eXtensible Markup Language) [2], hay
ngon ngit danh ddu mo rong, 1 ngdn ngir danh dau
tiéu chuan va dinh dang tép dé trao d6i dir licu. XML
sir dung d4anh ddu phan cép dé luu trit va trao doi dir
lidu, str dung cac thé md va thé dong dé phan dinh
cac thuc thé noi dung dir liéu voi cac thyuc thé khac
trong cung mot tai lidu. Ta s& thudng thay ma XML
dugc dinh dang trong d6 timg cdp do ciia phan tir
duogc thut 18, giup con nguoi doc tép dé& dang hon
trong khi khong anh huéng dén cach may tinh xur ly
ma ndy. Dudi day 1a mot vi du vé XML biéu dién cho
mot phan tir ghi chi:

<note>

<to>Tove</to>

<from>Jani</from>

<heading>Reminder</heading>

<body>Don’t forget me this weekend!</body>

</note>

Hon nita, néu mudn t6 chirc nhiéu phan tir ghi cha
cho chuong trinh, ta co thé t6 chire lai noi dung cua
tap tin XML nhu sau:

<notes>
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<note>

<to>Tomy</to>

<from>Ana</from>

<heading>Party to night</heading>

<body>At 9:00 PM, New Palace Restaurent</
body>

</note>

<note>

<to>Tove</to>

<from>Jani</from>

<heading>Reminder</heading>

<body>Don’t forget me this weekend!</body>

</note>

</notes>

C6 thé hiéu XML 1a ngdn ngir danh dau dugc
phép dinh nghia thém céc thé theo nhu cau ing dung
boi nhitng nha phét trién. Trong thiét ké mo hinh tmg
dung huong doanh nghiép, dinh dang XML ciing
dugc sir dung thudng xuyén cho viée truyén tai va
XU Iy boi cac 101 goi thu tuc cia mo hinh khach - chu
[3]. Binh dang nay con dugc su dung bdi kién tric
dich vu SOAP va thiét ké thanh phéan giao dién trong
ung dung di dong.

2.1.3. Tiép cdn trich xudt va trinh bay dit liéu

C6 nhiéu tiép can rat trich tir tap tin XML trong
cac nhom phat trién tng dung khac nhau, trong bai
viét nay quan tdm dén cac ing dung web c6 nhu cau
str dung dit liéu dang nay. Déi v6i mg dung Web, ¢6
nhiéu cach dé dua dir liéu tir phia nguoi sir dung nhu
nhan dir liéu thong qua cac thanh phan th¢ HTML,
hodc ta cling c6 thé nhép tu dong nhiéu dit liéu dc‘“)ng
dang thong qua duong dan chua tai nguyén trén may
tinh.

Trong chu dé nay, ta quy udc da sin c6 cac tp
tin XML tir may tinh nguoi dung. Nhu véy ta c6 thé
dung cac ky thudt trong ngén nglr 1ap trinh web nhu
JS/TS dé doc vao. Mot sb tiép can dé lam diéu nay
do la:

e Thu vién xml2json

o Thu vién xml2js

e Thu vién fast-xml-parser

Trong cac phan tiép theo s& dé cap viéc sir dung
thu vién hi€u nang trong viéc phan tich tai li¢u xml
la fast-xml-parser.

2.1.4. Duyét tai nguyén tir may nguoi dung

Xu ly cac thu muc khong phai la viéc thuong
xuyén trong ldp trinh Umg dung, nhung d6i khi cé
truong hop can thiét & quét tat ca tai nguyén trén
méy ngudi ding, chang han nhu mudn xtr 1y tat ca
cac hinh anh (* jpg, *.png, *.svg...) hoac cac tap tin
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¢6 céu triic & dinh dang XML trong mét thu muc bao
ham céc thu muc cap con.

Vi File System Access API (tén goi trudc day
Native File System API, Writable Files API), nha
1ap trinh c6 thé d& dang mé cac thu muc trong trinh
duyét va quyét dinh xem ¢ can quyén ghi tai nguyén
hay khong.

API nay cho phép twong tac voi cac tép trén thiét
bi cuc bd cia nguoi dung hodc trén hé théng tép
mang ma ngudi dung co thé truy cap. Chirc ning cot
15i cia API nay bao gdm doc tép, ghi hodc luu tép va
truy cap vao cdu trac thu myc.

Hau hét cac tuong tac véi t€p va thu muc dugce thue
hiénthong quacac Handle. Mot 16p FileSystemHandle
chagitpdinhnghiahaildpcon: FileSystemFileHandle
va FileSystemDirectoryHandle, twong ung cho céc
tép va thu muc.

Handles dai dién cho mét tép hodc thu myc trén
hé thng ctia nguoi dung. Trudc tién, ta ¢ thé truy
cap ching bang cach hién thi cho nguoi dung mot
bd chon t&€p hodc thu muc bé"lng cach st dung céac
phuong thire nhu:

- window.showOpenFilePicker()

- window.showDirectoryPicker()

Mot phan ma 1énh cho phép doc tit ca tai nguyén
XML & ché do “mode” ¢6 thé viét:

try {
const handle = await showDirectoryPicker({

mode })
return (await Promise.
all(await getFiles(handle)))

filter((file) => file.name.
endsWith(‘.xml’))
} catch (err: unknown) {
if ((err as { name?: string }).name !==
‘AbortError’) {
console.error((err as Error).name,
(err as Error).message)

}

return null

b :

Ché d0 mode co6 thé & dang ‘read’ hodc
‘readwrite’ tiy theo nhu cau tng dung muén truy
cap & quyén nao, nhung can duoc su cho phép tir
nguoi dung.

Thu vién File System Access API chi co thé dugc
hd trg vai trinh duyét & phién ban nhu cong bd cta
n6. Bé stir dung duoc tinh nang nay trén trinh duyét
ta can thuc hién véi giao thuc HTTPS. Nhu vay, néu
nguoi dung st dung trinh duyét Firefox/Safari hodc
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trang web chua van hanh trén giao thirc HTTPS thi
ngudi phat trién nén co tiép can thay thé 1 tao ra thé
input voi kiéu dit liéu tap tin nhu bén duoi:
new Promise((resolve) => {
const input =
createElement(‘input”)
input.type = ‘file’
input.webkitdirectory = true
input.accept = ‘text/xml’
input.addEventListener(‘change’,

document.

0=>{
const files = Array.
from(input.files!)
Ailter((file)  =>
file.name.endsWith(‘.xml’))
resolve(files)
1)
if (‘showPicker’ in

HTMLInputElement.prototype) {
input.showPicker()
} else {
input.click()
H
1)

Vi cach van hanh duy¢t tap tin trong moéi trudong
tmg dung web nhu trén nguoi ding c6 thé duyét lién
tuc cac tai nguyén chi dinh nao d6. Bang cach nay c6
thé duyét tat ca cac tai nguyén co phan mo rong xml
1a dit liéu cac hoa don dién tir dé doc vao cho ung
dung web.

Thu vién phan tich tap tin XML véi ngobn ngil
JS/TS

Khi phat trién cic duy an web trén moi truong
quan ly goi cua Node.js ¢6 nhiéu thu vién phén tich
tap tin XML nhu d4 d& cap ¢ phan trude. Tuy nhién,
bai viét sir dung Fast XML Parser boi vi né dugc
cap nhat gan day khi so voi cac thu vién khac va
dugc str dung boi nhiéu tap doan/cong ty 1on vé cong
nghé nhu: Microsoft, IBM, NASA, VMWARE...
Fast XML Parser 1a mot thu vién javascript dé phan
tich cu phap XML thanh dbi tugng JS, JSON hodc
dé xay dung XML tir ddi tuong JS ma khong lam
mét bat ky thong tin nao. Muyc dich cta thu vién nay
1a cung cép giai phap nhanh chong khong cé 16i dé
xtr Iy dinh dang dir liéu XML trong javascript. Thu
vién nay cung cip nhiéu tily chon cho viéc phan tich
XML nhu: b6 qua thudc tinh, chuyén ddi kiéu, tuy
chinh dinh dang xuat, hd tro khong gian tén va nhiéu
tinh nang khac.

Trong dy 4n dé dang sir dung né nhu sau:
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const { XMLParser, XMLBuilder, XMLValidator
} = require(“fast-xml-parser”);

const parser = new XMLParser();

let jObj = parser.parse(XMLdata);

const builder = new XMLBuilder();

const xmlContent = builder.build(jObj);

Mot phan ma 1énh cho phép ta xac dinh tinh hop
1¢ cua tap tin xml & dang chudi:

const xmlString = e.target?.result as string

const isValidXml = XMLValidator.
validate(xmlString)

if (lisValidXml) {

console.error(‘File ${file.name} is not a
valid XML file.")
return
}
const options = {
ignoreDeclaration: true,
attributeNamePrefix: ‘@ _’

}

const parser = new XMLParser(options)

const jsonObj = parser. parse(xmlString)

Véi ddi tuong ]SOHObJ (d01 tuong JSON) phan
tich duoc, ta c6 thé truy xudt cac dit lidu thanh phan
bang ngdn ngir lap trinh ho JS/TS. Tir d6, dé dang rat
trich/diéu chinh phan loai dif liéu rdi luu trir vao co
s6 dir licu riéng cua ung dung. Truong hop 1ap trinh
dong duyét tai nguyén tir dudong dan chi dinh co thé
doc nhiéu tap tin hoa don, voi mdi hoa don 1a mot ddi
tugng ta co thé dua vao mot mang cac hoa don trong
JS/TS. Qua dé, dit liéu tir mang nay c6 thé duoc ding
dé hién thi trén cac thanh phan giao dién.

3. Két luan

Trong tuong lai gan, toi s& tiép tuc nang cép cac
chirc ning khac cua tng dung web nay bang cach
nhu: gan nhan phén loai héa don dua trén nhu cau
clia nguoi ding, trich xuét va luu trix dit liéu nay vao
co so dir li¢u riéng ctia hg. Bén canh do, t6i cling s€
nghién ctu kha nang doc mét luong 16n cac tap tin
XML vao tng dung web (hang ngan tép) va danh gia
hi€u nang cta no.
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