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Abstract

Rapid advancements in information technology are propelling innovation within the e-commerce
sector. In this process, data visualization technology plays a particularly crucial role, not only greatly
facilitating the evolution of business models but also enhancing the interaction between the plat-
form and users. This study has developed an e-commerce data visualization system based on Web
technology, aiming to achieve real-time data presentation for optimizing user experience and busi-
ness decision-making. The system adopts the MVVM design pattern, with its core technology utiliz-
ing the Vue framework combined with HTMLS5, CSS3, and JavaScript technologies. The responsive
design and componentization of the Vue framework enhance front-end development efficiency while
ensuring a dynamic and maintainable user interface. To fully display e-commerce data, the Echarts
chart library was introduced to provide rich visual representations for key information such as
sales data, thereby enhancing data interpretation and interactivity. In terms of back-end develop-
ment, Node.js Koa2 framework is utilized to build services while adopting an onion model for pro-
cessing HTTP requests to ensure efficient and secure data processing. The architecture strategy of
front-end separation further improves system scalability and maintainability. Through implement-
ing this system, it not only provides an efficient tool for e-commerce sellers in managing data and
analyzing sales strategies but also optimizes buyers’ shopping experiences. Data visualization tech-
nology transforms complex information into simple and intuitive visual displays that greatly im-
prove information transparency and facilitate business decisions. In summary, this project demon-
strates how information technology can play an innovative role in e-commerce by providing value
to modern e-commerce platforms.
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Figure 1. Overall architecture
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Figure 2. JSON data display
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Figure 3. Backend file structure
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nst = require('./middleware/koa_response_duration')
app.use(responseIdonMiddleware)

module.exports = async (ctx, next) => {
start = Date.now()
await next()
st end = Date.now()
t duration = end - start

ctx.set('x-Response-Time', duration + 'ms')

Figure 4. Total time intermediate code
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i 3k key #& Content-Type, H.E A application/json, 15 kA [aAACES 4014 5 51K 6 s

respHeaderMiddleware = require('./middleware/koa_response_header")
app.use(respHeaderMiddleware)

Figure 5. Response header intermediate code
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module.exports = async (ctx, next) => {
onst contentType = 'application/json; charset=utf-8’

ctx.set('Content-Type', contentType)
await next()

¥

Figure 6. Response header intermediate code
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Figure 7. Importing the ECharts package
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Figure 8. Expected sales volume statistics chart for merchants
B 8. MRHERGTHE

> EE R

7t src/components/ H 5% N GI%E Sellervue 4, M TRRER. NIMNZH div BmEFRA com-
container, FfiJ5 @S2 —ASETI SRR BRI div SR 0%, I HONBHHEI div 39028420 com-chart, 2 /54
AR 2 div TR INEER com-page, 7E SellerPage H15| A\ Seller 444, F-y3: M Fndi A .
> &% Seller.vue FEAThAE R SLHL

£ mounted A=y Ji #4145 4k echartsinstance X5, i fr B2 FE 4 IE# IN %L . 7£ mounted 3R HUIR 5%
TROVEHE, KRR R B E B L, J8IT echartsinstance X GoRiE R E%R

DOI: 10.12677/csa.2025.158208 188 TFEARY 5N H


https://doi.org/10.12677/csa.2025.158208

FRAHAL 45

> Ly BUE
EAEHHATHEE AL, AR IIE 9 k.

data () {
return
chartInstance: n
allData: null,
currentPage: 1,
totalPage: o,

getData (ret

{ data: ret } = await this.$http.get('seller’)
.allbpata = ret

.allData.sort((a, b)
return a.value - b.value

})

.totalPage = .allData.length % 5 === @ ? this.allData.length / 5

.updateChart()

updateChart
const start = (this.currentPage - 1) * 5
nst end = this.currentPage * 5
showData = this.allData.slice(start, end)
t sellerNames = |showData.map((item) => {
turn item.name

const sellerValues =|showData.map((item) => {
return item.value

Figure 9. Data processing
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this.chartInstance.on( ‘mouseover', () => {
clearInterval(this.timerId)

b

this.chartInstance.on( 'mouseout’, () => {
this.startInterval()
b
1

Figure 10. Mouse event handling
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if (this.connected
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setTimeout (() {
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Figure 11. Code processing
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