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Abstract. Against the backdrop of rapid digital economic development, enter-
prise digital transformation has emerged as a key driver of enhanced core com-
petitiveness. However, continuous challenges such as “data silos,” fragmented
workflows, and disjointed management perspectives in traditional information
technology architectures significantly prevent operational efficiency and cross-
departmental collaboration. This paper discusses the value-creation pathway of
building an intelligent enterprise portal driven by the dual engines of artificial
intelligence and big data. By integrating systems such as Customer Relationship
Management and Enterprise Resource Planning, the portal enables seamless data
flow and process coordination. And it also addresses inefficiencies in cross-func-
tional operations and data barriers. On the one hand, artificial intelligence allows
intelligent analytics and forecasting. Besides, big data supports comprehensive
data integration and in-depth mining. Together, they improve the transition from
a “function-oriented” to an “intelligence-oriented” enterprise model. Using a case
study of a foreign trade company, the paper elaborates on Porta-L's applications
in customer management, sales process optimization, and resource allocation.
And it highlights its comprehensive value in fostering organizational coordina-
tion, improving decision-making precision, and strengthening corporate compet-
itiveness. The study provides a practical framework for digital transformation,
emphasizing the critical role of artificial intelligence and big data in building an
efficient, intelligent, and integrated digital service ecosystem. This study focuses
on the foreign trade enterprise, and the applicability of its conclusions to other
sectors remains to be verified. Additionally, it falls short in addressing practical
issues such as organizational readiness for technology implementation and the
barriers to adoption for small and medium-sized enterprises.
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1 Introduction

Today, the digital economy is booming, and emerging technologies, especially digital
technologies, are developing rapidly. Enterprises are facing both opportunities and
challenges in their digital transformation. With the deep application of digital technol-
ogies such as Al, big data, and cloud computing, the global industrial landscape is un-
dergoing unprecedented innovation. And digitization and intelligence are increasingly
critical strategic choices for enhancing enterprises' core competitiveness [1]. From a
national strategic perspective, digital transformation has been incorporated into the crit-
ical path of high-quality development. Governments at all levels continue to introduce
corresponding policies to promote the integration of digital technology and the real
economy. And they want to provide crucial institutional support and development mo-
mentum for the construction of innovative enterprise portals.

At the same time, the pain points of traditional enterprise information architecture
are gradually becoming apparent: systems across departments operate independently,
leading to scattered entry points, inefficient cross-departmental business collaboration,
and “data silos” caused by data barriers [2]. Tedious processes, such as repeated au-
thentication and manual synchronization of duplicate content across systems, seriously
degrade employees' user experience.

In this background, building a new digital intelligent enterprise portal driven by Al
and big data will become the inevitable path for enterprises. It can help to break through
current management bottlenecks, optimize resource allocation, and improve service ef-
ficiency. Al empowers enterprise management decision-making optimization through
intelligent analysis and prediction [3]. Big data breaks down data barriers by integrating
and analyzing massive amounts of data. Together, these two factors help enterprises
upgrade from “functional” to “intelligent,” laying the foundation for an integrated, per-
sonalized, and intelligent digital service system [4-5].

2.  Status Quo Analysis

Customer Relationship Management (CRM), Enterprise Resource Planning (ERP),
OA, and other digital office systems are no longer rare in today's enterprises. These
information systems, which rely on database technology, have indeed played a signifi-
cant role in integrating front-end and back-end systems, including enterprise procure-
ment, production, and sales. However, with their widespread use, enterprises are also
facing the following core issues that constrain operational efficiency and deepen digital
transformation.

2.1  Data Silos from Fragmented System Architectures

When these systems were first launched, programmers inevitably focused solely on the
business needs of their own departments, resulting in  “data silos.” Procurement sys-
tems, financial systems, sales systems, and other systems each stored their own core
data, and the data standards, formats, and interfaces of each department were difficult
to interoperate with those of other departments [6]. When cross-departmental business
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occurs, it is often necessary to manually export, convert formats, and re-import data to
complete the operation. This not only consumes time and workforce but also makes
businesses more prone to disruption due to data lag or errors. For example, after com-
pleting an order, sales personnel need to reconcile accounts. At this point, they not only
need to export the sales details and shipping data of the order from the sales system,
but also need the finance personnel to export the payment data for that order for recon-
ciliation. Sometimes, due to differences in the format of the exported data, data cleaning
is also required. This dramatically increases the workload of the personnel responsible.

2.2 Process Discontinuity Exacerbates Operational Bottlenecks

Cross-departmental operations involve multi-step approvals and collaboration between
multiple roles. However, the process designs of each system are only compatible with
scenarios involving a single department and lack overall connectivity. Take the follow-
ing new order as an example. After sales, place a formal order for a customer in the
CRM system; the order is then transferred to the order tracking system. At this point,
order tracking should re-enter the production order into the ERP system that connects
to production. Only then is the “placing customer orders on the production line” step
complete. Although this may not sound complicated, it involves personnel from differ-
ent departments placing two orders. This resulted in a process that had to be “run re-
peatedly” across multiple systems. The time required is 3 to 5 times that of an integrated
process, and information omissions at any step could cause business bottlenecks.

2.3  The Narrowing of Management Perspective Impairs Strategic Coordina-
tion

Due to poor coordination among the systems of various departments, data and processes
cannot be integrated. It is difficult for enterprises to form a holistic perspective for en-
terprise managers to conduct overall business monitoring and resource allocation [7].
For example, the production department's production schedule cannot be synchronized
with the procurement department's inventory data in real time. This may lead to a dis-
connect in the supply of raw materials, significantly affecting product delivery times.

This fragmented state makes it difficult for enterprises to respond quickly to market
changes, reducing their overall responsiveness. This runs against the goal of “efficient
collaboration and flexible decision-making” pursued by digital transformation. These
constraints have been summarized in Table 1.

Table 1. Status Quo Analysis

Pain Points  Typical Manifestations Business Impacts

Data Silos Fragmented system architectures have led to  This situation significantly in-
the emergence of “data chimneys,” where creases both the time and labor
critical systems, including procurement, fi- costs required for cross-depart-
nance, and sales, operate on incompatible mental data processing. The need
data standards, formats, and interfaces. for additional data cleansing due

to format conflicts further
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exacerbates staff workload, while
data delays or inaccuracies may
lead to business process interrup-
tions, ultimately reducing opera-
tional efficiency.

Process The workflow design of existing systems is A single business process requires
Fragmenta-  exclusively tailored to individual depart- repetitive execution across multi-
tion mental needs, lacking cross-functional inte- ple systems, increasing average
gration. This limitation forces redundant op-  handling time by 3-5 times. Such
erations across multiple systems for interde- redundant operations frequently
partmental processes, leading to fragmented, lead to information omissions,
decentralized approval procedures. causing workflow blockages that
prolong operational cycles and ul-
timately delay customer response

times.
Operational ~ Departmental systems operate in silos, with  Executives lack comprehensive
Blind Spots ~ disconnected data and fragmented pro- visibility into enterprise-wide op-

cesses, leaving enterprises without a unified

erations, forcing them to make re-

source-allocation decisions with-
out data-driven support.

view for holistic business monitoring and re-
source allocation. Critical data across pro-
duction, procurement, and other functions—
such as production schedules and inventory
levels—fail to synchronize in real time, cre-
ating operational blind spots.

3 Necessity Analysis

The need to build an enterprise-intelligent portal stems from the systemic challenges’
traditional enterprises face in the process of digitalization. In other words, creating a
smart enterprise portal is also a key path for conventional enterprises to break through
development bottlenecks and improve organizational efficiency.

3.1 Enhancing Organizational Synergy

In terms of organizational collaboration, many traditional enterprises still suffer from
scattered departmental information systems and poor coordination. Inconsistent data
standards and incompatible interfaces have led to the widespread existence of “data
silos” [8]. Even with cross-departmental operations, an enterprise still needs manual
intervention to complete data cleaning, verification, integration, and transmission. This
not only causes information delays and redundancy, but also significantly increases the
operating costs of business processes.

Enterprise digital intelligent portals can achieve comprehensive data connectivity
and real-time sharing by establishing a unified data governance framework and system
integration standards. This eliminates information barriers between departments [9]. It
can also reconstruct cross-departmental business processes from point to point. This
promotes the transformation of businesses across different departments from decentral-
ization to integration. It fundamentally improves the enterprise's operational efficiency.



Artificial Intelligence and Big Data Dual-Engine Approach to ... 57

3.2 Optimizing Resource Allocation

From the perspective of data resource allocation, in the background of the digital econ-
omy, the value of data as a core production factor is becoming increasingly prominent.
However, separate, fragmented system architectures are unable to support in-depth
mining and integration of multi-source data.

The enterprise digital intelligent portal aggregates all the enterprise's business data
and relies on standardized data governance and analysis mechanisms to deeply mine
the value of enterprise data. It enables enterprise management to monitor business op-
erations and allocate resources on a global scale, promoting a shift from experience-
driven to data-driven decision-making and providing accurate, smart data support for
optimal decision-making. It also improves the level of refinement in resource allocation
and risk control.

3.3  Enhancing Core Corporate Competitiveness

From a corporate strategic development perspective, enterprises have an increasingly
urgent need for agility and global coordination in their operations. However, the frag-
mented system structure of traditional companies is no longer able to adapt to these
dynamic adjustment requirements. An enterprise digital smart portal is the carrier of an
enterprise's digital capabilities. It can dynamically integrate the resources and capabil-
ities of various business units. It can also enhance the enterprise's ability to respond
quickly to market changes. It supports the continuous deepening of business model in-
novation and digital transformation, thereby enhancing enterprises' core competitive-
ness in the digital economy era.

4 Value Proposition and Implementation Roadmap

Building a digital intelligent portal for enterprises requires adopting systematic thinking
and collaborative principles. Taking the sales process of an automotive lighting foreign
trade company as an example, this approach starts with comprehensive top-level de-
sign, proceeds to customized business function development across various depart-
ments, and culminates in system security and data protection measures. The entire pro-
cess ultimately forms a closed-loop ecosystem for enterprise digital intelligent portals,
with specific implementation paths outlined below.

Start with the company’s strategic goals in mind when putting together an integrated
plan for the intelligent portals used by the sales team, Production Material Control
(PMC) department, and production department. The key here is to avoid letting each
department do its own thing; this plan needs to establish a single framework that covers
data standards, interface specifications, and technical architecture. Once that’s in place,
we should thoroughly map out each department’s core business functions and data as-
sets. Once that’s done, we should take the time to thoroughly review each department’s
core business functions and data assets. A comprehensive data dictionary and metadata
management system must be built upon this foundation. This approach will resolve the
“data silos” that hinder data flow at a technical level. Additionally, it's worth noting
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that CRM and ERP are the two most widely used information systems in traditional
enterprises today. It integrates the key functionalities of these two independent systems
into a dedicated enterprise digital intelligent portal. And it has many significant ad-
vantages. This approach not only enables the portal to meet current cross-departmental
collaboration needs but also preserves scalability for future business iterations. Moreo-
ver, it avoids the need for costly system restructuring later due to initial siloed devel-
opment. Building portals this way not only meets current cross-departmental collabo-
ration needs but also provides ample flexibility for future business expansion. More
importantly, it avoids the trouble of departments initially developing their own isolated
systems. After all, when reconstruction becomes necessary, the expenses can be sub-
stantial. Anticipating this early on saves considerable trouble.

4.1 Value Proposition of Implementation

The Value of Implementing a Customer Relationship Management System. A cus-
tomer resource management system (CRM) is essential for a foreign trade enterprise of
vehicle lights to manage sales resources, including customer information, email com-
munication with customers, quotation requests, order placement, and other sales pro-
cesses.

As a key tool for enterprise digital transformation, the core value of the CRM system
lies in deep mining of customer value and improving organizational collaboration effi-
ciency by integrating customer life-cycle data and business processes [10].

The core value of building a CRM system is to achieve centralized management of
customer data. And it broke away from the traditional decentralized approach to cus-
tomer information management [11]. Previously, enterprises often relied on Excel
spreadsheets and departmental private document storage to manage customer data. It
results in poor data interoperability and creates information silos. With a CRM system,
companies can establish a unified customer data platform. This platform integrates mul-
tidimensional data, including basic customer information, email correspondence, quo-
tation records, order details, and preference data—ultimately building comprehensive
customer profiles that support subsequent service delivery and decision making.

This CRM platform first solves the longstanding issue of fragmented customer in-
formation. Beyond that, it provides data to accurately assess customer value, such as
distinguishing between prospects and C-, B-, and A-class customers, all grounded in
this data. With it, sales teams no longer misjudge customers' actual needs due to infor-
mation asymmetry.

Building a CRM system also benefits the standardization and efficiency enhance-
ment of sales processes. CRM systems streamline the entire sales process, including
lead generation, opportunity conversion, contract signing, and post-sales follow-up.
Each stage is standardized, quantified, and visualized [12]. For example, the “sales
funnel” feature enables real-time tracking of lead conversion progress and automati-
cally alerts sales representatives to follow up at critical stages. Using pre-set customer
segmentation models helps sales teams prioritize higher-value clients. This approach
shortens the sales cycle and boosts conversion rates. Using predefined customer tiering
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models, the system allows sales personnel to prioritize high-value clients, thereby short-
ening sales cycles and improving conversion rates.

Implementing a CRM system benefits customer service and customer experience
[13]. CRM systems can consolidate customer service requests. By streamlining, assign-
ing, and tracking service needs through the system, they ensure timely responses to
customer inquiries [14]. Consistent with this approach, sales representatives can swiftly
identify customers' past needs and pain points based on historical interaction data. By
offering personalized solutions, they enhance customer satisfaction and repeat purchase
rates [15].

Implementing a CRM system enables the use of data collected through it to support
sales decision-making [16]. CRM systems often include built-in data analytics mod-
ules, such as customer churn alerts and demand forecasting models. They perform deep
mining of customer data and generate visual reports to help businesses formulate mar-
keting strategies and provide reliable data support for product iterations [17]. This
drives enterprises to transition from “experience-based decision-making” to “data-
driven decision-making.”

The Value of Implementing an Enterprise Resource Planning System. ERP systems
are essentially the digital “foundation” for resource allocation and operational manage-
ment within an enterprise. Their core function is to integrate internal and external re-
sources into a comprehensive and unified management platform [18], enabling stand-
ardized business process reengineering, seamless data governance, and scientific deci-
sion support.

After implementing an ERP system, resource integration and collaboration effi-
ciency can be significantly improved, primarily because it breaks down traditional de-
partmental silos [19]. Previously, functions such as procurement, production, inven-
tory, sales, finance, and human resources were dispersed, but now they are all integrated
into a single framework. Through real-time data sharing, those “information barriers”
naturally disappear.

Implementing an ERP system is beneficial for integrating resources and enhancing
collaborative efficiency [20]. The ERP system breaks down traditional departmental
barriers. It integrates dispersed operations such as procurement, production, and inven-
tory into unified architecture. Through real-time data sharing, it eliminates “data silos.”
For instance, the PMC can dynamically adjust production schedules based on procure-
ment material timelines entered by the materials control department for different prod-
ucts. It can also estimate product lead times. At the same time, the finance department
can swiftly calculate material costs based on data entered by the procurement depart-
ment. This enables efficient, automated completion of production scheduling and cost
accounting, saving significant manpower and resources while achieving seamless
cross-departmental collaboration. It reduces internal organizational friction costs and
enhances the overall efficiency of resource allocation.

Implementing ERP systems facilitates process standardization and operational
standardization [22]. By establishing standardized business processes in the system,
enterprises can replace traditional manual non-standardized operations, thereby reduc-
ing process deviations caused by human intervention [23]. This includes automating
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the entire workflow from order tracking and production scheduling to manufacturing,
followed by production departments executing schedules according to established pro-
cedures. Additionally, enterprises can leverage the six engines of ERP tools to achieve
automated control of critical nodes, effectively mitigating management risks.

The implementation of ERP systems facilitates data-driven decision-making and sci-
entific analysis [24]. By establishing a comprehensive data platform, the ERP system
continuously gathers operational metrics across business units, including production
energy consumption, inventory turnover rates, and sales gross margins. Using inte-
grated analytical models, it generates visualized reports that provide management with
comprehensive data. This empowers executives to make informed decisions backed by
quantifiable insights, driving enterprises to transition from experience-based ap-
proaches to data-driven strategies.

The Strategic Value of Building an Integrated Digital Enterprise Portal Combin-
ing CRM and ERP Systems. Combining CRM and ERP systems to build an intelligent
enterprise portal, the core value is to solve a long-standing problem: customer relation-
ship management and back-end resource operations have always been “two layers of
skin.” By achieving data interconnection and process synchronization, this portal can
build a closed-loop system for “customer demand resource allocation value creation,”
with clear advantages across several key areas.

Enabling End-to-End Business Collaboration to Enhance Organizational Operational
Efficiency. CRM systems primarily manage the entire lifecycle of front-end customers,
while ERP systems handle the integration of back-end resources. Through unified data
standards and interface architecture, customer demands and internal responses can be
seamlessly integrated within the smart enterprise portal.

Take order processing as an example. After receiving a customer order, sales per-
sonnel can submit it directly to the system. Once the order is successfully submitted,
the tracking team can immediately transfer the relevant information to the production
department. The trouble of repeatedly submitting orders across multiple independent
systems has been eliminated. This not only saves significant manpower but also stream-
lines business collaboration throughout the entire process. Naturally, it enhances the
organization's operational efficiency.

Activating the value of global data to support the formulation of precise decisions. The
intelligent enterprise portal integrates customer service records from the CRM system
with order fulfillment data from the ERP system, enabling transparent and personalized
interactions with customers.

For example, based on customer information from the CRM system and transaction
records from the ERP system, the portal automatically pushes customized product up-
grade plans or value-added services, thereby facilitating sales personnel's work. This
provides the sales team with practical solutions supported by data, and customer reten-
tion efficiency is also significantly improved.

Furthermore, Intelligent Enterprise Portals can establish a global data center by in-
tegrating customer behavior data from CRM systems and internal operational data from
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ERP systems. Leveraging this, enterprise management can use preconfigured system
models to cross-analyze the order characteristics of high-value customers in CRM and
the cost structures of corresponding product lines in ERP, thereby accurately calculat-
ing customer profit models. This breaks the limitations of fragmented customer data
and internal data silos, upgrading decision-making bases from partial information to
global insights, and driving the transformation of management models from “experi-
ence-driven” to “data-driven”.

Promoting process standardization and risk controllability to reduce management
costs. The intelligent enterprise portal will rebuild standardized cross-departmental pro-
cesses in accordance with the process logic of CRM and ERP systems. Take customer
credit applications, for example. Previously, application processing in CRM and credit
limit approval in ERP were separate processes, but now they have been integrated into
a single unified process.

The system automatically verifies the customer's transaction history and the enter-
prise's financial status, enabling automated and standardized credit decisions. Mean-
while, the intelligent enterprise portal uses data tracking and access controls to ensure
the entire business process is traceable, reducing operational risks from non-standard-
ized processes and significantly lowering management and compliance costs.

Consolidating the foundation for digital transformation to build sustainable competi-
tive advantages. The integration of CRM and ERP forms the foundation of an enter-
prise's digital capabilities, and the intelligent enterprise portal serves as the platform to
achieve this integration. It not only connects front-end customer management with
back-end resource operations but also lays the groundwork for future technological up-
grades by accumulating a robust data foundation. For example, by leveraging customer
and operational data stored in the intelligent enterprise portal, the enterprise can train
intelligent models to predict fluctuations in customer demand, enabling proactive ad-
justments to production and inventory strategies through ERP systems. This helps en-
terprises build a unique digital competitive advantage and lays a solid foundation for
long-term strategic transformation.

An enterprise digital intelligent portal that integrates CRM and ERP systems derives
its core value from breaking down data silos between departments, streamlining cross-
departmental processes, and transforming dispersed customer assets and internal re-
sources into unified digital productivity. Ultimately, this represents a significant leap
from fragmented operations to integrated value creation.

4.2  The Construction Path of Enterprise Digital Intelligent Enterprise Portals

Customer Management. When an enterprise wants to build a digital, intelligent portal,
it starts by gaining a clear understanding of what sales teams need. Figure out where
the headaches are in customer management, and nail down the strategic focus for build-
ing the system.
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At the heart of this intelligent portal is customer information management. It handles
every aspect of keeping customer data up to date, adding new entries, deleting old ones,
making updates, running searches, and even handling bulk imports and exports. You
can update and import info using combinations of different fields, so you stay flexible
while keeping data accurate. Beyond these features, the system also includes a handy
multi-field search function. You won't need to memorize too much, whether it's a cus-
tomer's name, phone number, address, or other scattered details; enter any one piece of
information to locate the corresponding customer record quickly. Search efficiency is
greatly enhanced, eliminating the need to flip through pages or repeatedly filter results.

Worth mentioning is the portal's delicate permission management. Sales can only
see their own clients, managers can view team data, while finance may only access
order-related information... This ensures each department focuses on its core responsi-
bilities while ensuring data integrity and preventing unauthorized disclosure of client
information. The customer classification tool lets you set up custom categories tailored
to your business needs, such as grouping by industry, company size, or region. It also
supports layered category structures, which is excellent if you want to manage customer
groups with absolute precision.

Another key feature is tiered customer management. The portal uses a scoring sys-
tem that quantifies customer value, enabling you to assess and clearly differentiate cus-
tomers in real time. It automatically calculates scores based on key factors, including
how much they buy, how quickly they pay, and how active they are. The real value here
is that companies can tweak these scoring models to fit their own business needs, en-
suring the evaluation rules align perfectly with what happens on the ground. Once the
scores are calculated, customers get sorted into different tiers: A-class, B-class, C-class,
and potential customers. Each tier comes with its own customized service plans and
special offers. This way, businesses can focus their resources on high-value customers
first, which makes their customer management far more targeted and effective.

Credit management is also a core component of an enterprise's risk prevention strat-
egy. It helps customers submit credit applications online. It handles the entire process:
standardized application forms are used to record the reasons for the application, credit
limits, and other information, which is then stored in the system archive. It also supports
multi-level personalized approval to ensure that credit decisions are made with suffi-
cient rigor.

E-mail management is another essential feature of the intelligent enterprise portal,

primarily used to establish a digital channel for customer communication. It supports
mainstream protocols such as IMAP and POP3, automatically retrieves e-mail infor-
mation from customer contacts, and can parse multilingual email content, making it
ideal for international business scenarios.
The system stores e-mail communication records in structured follow-up files, enabling
full-text search, extraction of key information, and triggering of follow-up reminders
based on email content and customer status. This allows sales personnel to respond
promptly to customer needs, naturally improving communication efficiency and time-
liness.

This system can also help enterprises build a comprehensive customer view by inte-
grating multidimensional data to create a panoramic understanding of customers. On
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one hand, it synchronizes transaction data such as orders, shipments, and payments in
real time to ensure information freshness; on the other hand, it integrates internal and
external data such as customer basic information, communication records, sales oppor-
tunities, and contract orders to form a complete data chain. The system supports cus-
tomizable view layouts that use charts, tags, and other visual elements to display cus-
tomer characteristics and value. While generating analytical reports, it also automati-
cally issues alerts for abnormal data such as overdue orders and delayed payments,
helping businesses promptly identify potential risks and providing comprehensive data
support for business decisions.

Sales Process Management. Sales process management is another key feature of the
intelligent enterprise portal. It focuses primarily on converting potential customers into
actual customers, managing business opportunities throughout their lifecycle, and lev-
eraging system tools to improve sales efficiency.

In terms of customer lead management, the portal enables comprehensive integration
and precise allocation of customer leads. For example, leads from multiple channels,
such as trade shows and the official website, can be manually or automatically allocated
by the intelligent enterprise portal. Differentiated allocation is based on tags such as
source and lead qualification level to ensure that sales personnel and leads are appro-
priately matched. Additionally, the system records detailed information, including fol-
low-up timing, methods, and content, to establish a comprehensive record of follow-up
for leads. Data visualization tools are then used to display conversion pathways, provid-
ing concrete evidence for process optimization, thereby improving lead conversion
rates.

Business opportunity management is centered on customer needs, with a phased ap-
proach from needs assessment to bulk orders. The intelligent enterprise portal supports
personalized settings for sales stages and their corresponding tasks, with intuitive
flowcharts that clearly display project milestones and progress. This enables real-time
tracking and feedback on task progress, improving cross-departmental business collab-
oration efficiency.

In addition, this intelligent enterprise portal includes a project dashboard that dis-
plays information and enables dynamic monitoring based on different roles. The dash-
board is customized according to the information needs of other roles, such as sales
personnel and managers, and provides them with exclusive layouts and content. Man-
agers can view the project's overall progress and the team's work status on the portal.
At the same time, frontline employees in sales, marketing, and production can focus on
the details of the projects they are responsible for. Using visual tools like Gantt charts
and progress bars, the portal displays real-time development progress and collaboration
status. If a project encounters issues, an early warning mechanism is triggered to help
identify and resolve obstacles promptly.

Sales Quotation Management. Sales quotation management pulls together product
data and streamlines processes, ensuring the entire quoting and pricing workflow is
accurate and consistent.
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When it comes to product and price management, the main goal is to maintain data
consistency and ensure adequate control. The intelligent enterprise portal syncs with
the ERP system, feeding product information into the customer relationship manage-
ment system to build a comprehensive product database, and it also supports bulk im-
ports and exports. Pricing is handled through a multi-tiered system that covers costs,
suggested prices, and tailored sales prices for different customers. Pair that with per-
mission controls, and you get tiered management of price details, complete with a his-
tory of all price changes to keep data traceable and up to date.

The quoting and pricing steps can also work as a closed loop through the intelligent
portal. Sales teams can start non-standard quotation requests for business opportunities,
using template imports to ensure all information is complete. What’” s more, by hook-
ing into the office automation system’ s approval workflow, once a sales rep submits
a quotation request in the portal, it is automatically sent to managers’ office automation
systems for approval, with no extra steps required to complete the process. When put-
ting together a quote, reps can also link it to specific business opportunities, which ties
in the discount approval workflow. The system automatically generates quotations
based on customer and product information. Once management has signed off on the
quotation, you can export it to formats such as PDF or Excel using a preset template,
then send it via an email template with a single click, which is highly convenient.

Order Delivery Management. The intelligent enterprise portal’s order delivery man-
agement module ties together contract control, order execution, and material customs
clearance into one standardized system that covers the entire contract lifecycle.

In contract and order management specifically, this part handles everything from
signing to fulfillment. You can customize contract templates in the system, including
multi-level approval and electronic signatures, to ensure contracts remain compliant.
Sales teams use the pre-saved templates in the portal to plug in details like order num-
bers, customer info, and product specs, then hit a button to generate the order. Right
after that, the system automatically sends it to management through the OA system for
approval. What’s helpful is that tools like progress bars and Gantt charts show real-time
updates on order progress. If any step falls behind, the system automatically sends
alerts, so you can keep tabs on performance as things move along.

Then there’s the shipping and customs clearance side. The portal makes it easier for
internal production teams and external logistics to coordinate. For orders that are al-
ready in stock, sales reps start a shipping request that first checks available inventory.
Once that’s approved, the process moves forward, and shipping begins. At the same
time, all shipping details are synced back to the customer management module, linking
them to the correct order records. It also automatically creates an operation log, so you
can trace every step later if needed. Customs clearance is way simpler, too; the system
uses order and shipping data to automatically generate customs documents from preset
templates, all with a single click. This has increased efficiency and makes it easier to
track everything throughout the process.
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4.3  Integration into a Higher-Level Enterprise Digital Intelligent Enterprise
Portal

Support Design for Intelligent Enterprise Portals. When integrating an intelligent
enterprise portal, foreign trade enterprises must adhere to several core principles: tech-
nical architecture must be standardized, data governance must be regulated, and busi-
ness processes must be coordinated. By establishing a multi-level architectural design
and improving relevant mechanisms, business modules such as sales process manage-
ment, quotation management, sampling management, and order delivery management
can be deeply integrated with customer relationship management, enterprise resource
planning, office automation, and other systems.

In terms of architectural support, a unified technical foundation must be established
using a microservices architecture or an enterprise service bus (ESB), with a layered
design to achieve loose coupling between systems. The entire architectural system is
divided into four layers: data, application, business, and presentation. The data layer
centralizes and synchronizes data across systems; the application layer encapsulates
core business logic components; the business layer uses a process engine to integrate
cross-module operations, while the presentation layer provides users with a unified in-
teraction portal.

The introduction of middleware technology is key to enabling architecture to adapt
flexibly. For example, an API gateway centrally manages interface calls between CRM
and ERP systems, addressing issues caused by different protocols; message queues han-
dle processes such as order generation and approval result feedback through asynchro-
nous communication, avoiding performance bottlenecks caused by direct dependencies
between systems and providing technical support for cross-system collaboration.

For data governance, there’s a standardized system up and running, with Master Data
Management (MDM) and ETL tools as its backbone. What this really means is estab-
lishing consistent coding rules and metadata standards for key data such as customer
information, product details, and orders. This way, you avoid the old problems of du-
plicate data or format mix-ups between CRM and ERP systems.

Data sync uses a two-part approach: real-time and scheduled. For stuff that changes
a lot, like when inventory updates or prices get adjusted, real-time sync kicks in via
database triggers or Change Data Capture (CDC). That way, product data stays con-
sistent between CRM and ERP systems. For data that doesn’t need to be updated right
away, like old quote records, ETL tools handle batch extraction and cleaning to keep
everything in good shape.

When it comes to data access, there’s a role-based permission setup in place. In the
price management module, the permission mapping ensures users only see the cost and
price data they’re authorized to view, based on their level. Throw in operation logs that
track every move, and it’s a great way to boost both data security and compliance.

In business collaboration, process and rule engines enable end-to-end process automa-
tion across modules and systems. The process engine first defines the complete business
path to ensure that all links are seamlessly connected. For example, non-standard query
requests in CRM automatically trigger the OA approval process, with approval results
returned via API to CRM to update product parameters; approved quotes can be
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converted into orders with a single click, synchronized to ERP to create production
orders, thereby forming a closed-loop process from front-end business to back-end re-
sources.

From a user experience perspective, role-based portals enable precise information
aggregation and visualization. Different roles correspond to different dashboard con-
figurations. For example, managers and salespeople have dashboards that integrate the
core metrics they care about most. The management portal focuses on macro data, such
as overall project progress, team efficiency, and conversion rates, which are displayed
through business intelligence tools in the form of dashboards and line charts. The sales
portal aggregates various details of business opportunities, allowing users to clearly see
their specific responsibilities, pending tasks, and customer interaction records, thereby
ensuring accurate information is shared with everyone.

Data visualization technology also makes decision-making easier. Business rules,
such as how potential customers move through the conversion process and sample con-
version rates, are clearly laid out in charts. When issues arise, such as delayed progress
or slow approvals, the system sends real-time alerts with color-coded notifications or
pop-ups, helping resolve problems more quickly.

For safeguards, there are dedicated security and operational monitoring systems to
keep everything running smoothly. Security measures include single sign-on (SSO),
encryption of data in transit, and tracking all operations. Sensitive documents, such as
quotes and contracts, are encrypted during transmission. Electronic signatures are also
linked to third-party evidence storage platforms, ensuring compliance with all legal re-
quirements.

Operational monitoring keeps tabs on metrics such as interface response times and
data synchronization success rates. It spots integration issues by reviewing logs and
automatically sends alerts when something goes wrong. There’s also a version of the
update process in place to enable smooth feature upgrades, allowing the system to adapt
to changing business needs.

Al and Big Data Dual-Engine for Building Enterprise Digital Intelligent Enter-
prise Portals. In the process of enterprise digital transformation, Intelligent Enterprise
Portals serve as the core enablers of business process integration and operational effi-
ciency improvement, and their effectiveness relies on the collaborative power of Al and
Big Data.

Synergistic Enhancement of Data Governance and Customer Insights. Behind the
intelligent enterprise portal lies a global data integration mechanism built on big data
technology. It collects heterogeneous data from multiple sources, including on-site cus-
tomer interactions and system data storage, to form a dynamic data pool that covers the
entire customer lifecycle. On this basis, artificial intelligence algorithms are deeply in-
volved in data governance, with the core application scenario being the construction of
customer profiles [25].

Specifically, the system performs quantitative analysis on dimensions such as cus-
tomer purchase frequency, preference characteristics, and value contribution, applying
multi-dimensional tags to customer features. This eliminates data redundancy while
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establishing an accurate and dynamic customer feature system [26]. In this process, the
comprehensive data support provided by big data and the intelligent analysis capabili-
ties of Al algorithms complement each other, laying the foundation for enterprises to
understand customer needs and predict customer behavior patterns, thereby driving the
evolution of the intelligent enterprise portal from “data aggregation” to “value in-
sights.”

Digital Reconstruction of Sales Processes and Intelligent Decision-Making. In an
intelligent enterprise portal, the key to optimizing the sales process lies in the effective-
ness of the data-driven decision-making system. Big data collects dynamic data, such
as sales performance and market feedback, in real time, providing a multidimensional
analysis across all areas and product lines and solid evidence for adjusting sales strate-
gies.

The intelligent enterprise portal also leverages Al to “intelligently empower” the
sales process. For example, using natural language processing and knowledge graph
technology, it performs semantic matching between customer needs and historical so-
lutions to generate customized sales plans automatically. Furthermore, it can optimize
workflows with Al, dynamically prioritize sales personnel's schedules and tasks, and
automate operational scheduling.

With the combination of these two elements, the sales process has shifted from being
experience-driven to data-driven intelligence. The intelligent enterprise portal has be-
come the “backbone” of sales decision-making, enhancing both business efficiency and
decision-making quality.

Precision Upgrade of Customer Interaction Experience. The intelligent enterprise
portal can also leverage big data to capture the entire customer interaction process and
build a comprehensive customer service file. At the same time, artificial intelligence is
deeply involved in optimizing the interaction scenario. For example, natural language
processing models can be used to identify the purpose of customer inquiries. After se-
mantic analysis, solutions can be quickly matched in the knowledge base to achieve
accurate content retrieval.

Also, with sentiment analysis algorithms, we can more accurately capture emotional
cues in customer feedback—whether satisfaction, disappointment, or anxiety—allow-
ing the system to identify them proactively. This not only enables service teams to an-
ticipate customers' next needs but also allows them to adjust communication strategies
in response to Al recommendations flexibly.

As a result, the service model shifts from passively waiting for issues to arise to a
more proactive, personalized approach of care and response, truly making customers
feel heard and understood. It is precisely through the flexible use of these interaction
data by artificial intelligence that the efficiency of intelligent enterprise portals' cus-
tomer service has been significantly improved.

The combination of Al and big data, working together in areas such as data govern-
ance, process optimization, and interactive experience, can help enterprises build a
complete value chain throughout the entire sales process. This not only promotes the
upgrade of intelligent enterprise portals from simple functional integration to intelligent
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decision-making, but also provides systematic support for enterprises' digital transfor-
mation.

Portal summarizes the construction ideas and key points of the intelligent enterprise
portal in this paper.

Enterprise Digital Intelligent Enterprise Portals
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Project Early
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Fig. 1 Construction Path of Enterprise Smart Portal

5 Conclusion

In the wave of in-depth transformation of enterprise digitalization, the Al and Big Data
dual-drive model has opened an innovative path for value creation in enterprise intelli-
gent portals, reshaping the underlying logic of enterprise operations and value output.
Taking the example of building an intelligent portal for a foreign trade enterprise,
through the collaborative operation of architectural support, data governance, process
collaboration, and other dimensions, it has realized the in-depth integration of sales
modules such as sales process management and quotation management with systems
like CRM and ERP, constructing a digital closed loop for the entire sales chain. This
system breaks the traditional "data silos" dilemma. It lays a solid foundation for value
creation, enabling enterprises to achieve efficient connections between business pro-
cesses and the orderly flow of data assets under a unified technical base and data hub.
The deep integration of Al capabilities into intelligent CRM and big data further
unleashes the value-creation potential of intelligent portals. Big data integrates global
customer data to build a dynamic data pool that spans the entire lifecycle, while Al
algorithms deeply intervene in data governance and business scenarios. From the con-
struction of a multi-dimensional customer portrait and intelligent decision-making in
sales processes to the precise upgrading of customer interaction experience and the in-
telligent iteration of knowledge management systems, business logic is reshaped in all-
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around ways. The entire enterprise sales value chain, built through their collaboration,
drives intelligent portals that break through traditional tools' functional aggregation and
evolve into the digital nervous system of enterprises.

This dual-drive model not only provides a technical foundation for enterprises to
build data-driven competitive barriers in complex market environments but also inno-
vates enterprise operating models. By realizing global connectivity and intelligent col-
laboration across business, data, and knowledge flows, it helps enterprises gain accurate
insights into market demand, optimize business processes, and improve customer ex-
perience. It enables sustainable value creation and advanced development in the wave
of digital transformation, providing a replicable practice framework and value reference
for industry digital transformation.
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