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Abstract: Faced with the explosive increase in data volume in the advertising industry,
building a service architecture that can meet high concurrency demands has become
particularly crucial. This article explores the architecture design and implementation path
of an advertising data platform in high concurrency scenarios. Analyze aspects such as load
balancing, data storage and distributed processing, cache mechanism optimization, and
service fault tolerance and recovery. By introducing a distributed system architecture,
optimizing traffic allocation, strengthening intelligent caching strategies, and enhancing
fault tolerance, the platform can smoothly handle massive data requests, ensuring the
smooth operation and high availability of the system. The proposed architecture design
provides a feasible solution to address the high concurrency challenges of advertising data
platforms, and provides practical references for the future expansion and optimization of
the platform.

1. Introduction

In today's digital wave, an efficient advertising data platform is one of the core elements for the
success of the advertising industry. With the continuous increase in demand, traditional architecture
design can no longer meet the growing demand, and the processing efficiency and response time of
the system have become limiting factors. How to create a service architecture with powerful
concurrent processing capabilities, flexible scalability, and high stability while ensuring the
accuracy of data and system reliability is an urgent problem that advertising platforms need to solve.
This article will deeply analyze how to use advanced architecture design and technical measures to
overcome the performance limitations encountered by the platform in the context of high
concurrency, and propose practical optimization solutions to ensure the continuous and stable
operation of the platform in high traffic environments.

2. Overview of High concurrency Service Architecture for Advertising Data Platform
2.1. Basic functions of advertising data platform

As the core tool for advertising placement and effectiveness evaluation, the advertising data
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platform undertakes the important tasks of data collection, processing, and analysis. The main
function of the platform is to collect and process massive amounts of advertising information data
in real-time. By utilizing various data collection methods, the system can capture real-time
interaction details between users and advertisements. The management of advertising activities is
also one of the key functions of the platform, and its system design should be able to cope with the
coordination and optimization of a large number of advertising activities[1], ensuring the timeliness
and accuracy of advertising releases. In the data analysis stage, the platform demonstrates its
powerful evaluation capability, which can output detailed performance analysis reports to assist
advertising publishers in adjusting strategies based on actual data. The platform also has the ability
to analyze and predict user behavior, using big data technology and machine learning to predict
potential user behavior trends, thereby providing decision support for advertising strategies. Figure
1 shows the core architecture of the advertising data platform, covering key functional modules
such as data collection, processing, storage, analysis, and feedback:
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prediction module Strategy Module

Figure 1. Schematic diagram of advertising data platform architecture
2.2. Characteristics of High Concurrent Service Architecture

The stability and response speed of the advertising data processing center depend on the
high-performance concurrent service architecture it adopts. The most prominent advantage of this
architecture is its enormous processing power, which means that the system needs to efficiently
handle massive synchronous requests in a very short amount of time. Whether it is collecting
advertising placement information or conducting real-time analysis of user behavior data, platforms
must maintain extremely high processing efficiency. The strict requirements of the platform for
response time cannot be ignored, especially when providing real-time feedback on advertising
effectiveness and predicting user behavior, reducing latency is particularly crucial[2]. By improving
data storage and computing methods, the platform aims to shorten data processing time and enhance
overall response speed. Faced with the continuous increase in the number of users, the platform
needs to maintain excellent scalability to ensure that the architecture can quickly adjust with the rise
in request volume to adapt to the constantly expanding data volume and user access needs. The fault
tolerance and high availability of the architecture are also essential to ensure that even in the event
of component failures, the platform can still operate normally and advertising delivery will not be
interrupted. In high concurrency architecture, load balancing mechanism is also a very important
part, which can allocate requests to various server nodes reasonably, prevent individual nodes from
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being overloaded, and ensure the stable operation of the system when facing high concurrency
requests.

3. Design of high concurrency service architecture for advertising data platform
3.1. High concurrency service architecture design goals and principles

When designing a high concurrency service architecture for an advertising data platform, the
first step is to clarify the design objectives. Its core goal is to ensure that the platform can maintain
its stability and efficient operation even in the face of massive concurrent requests. During the
design process, designers must comprehensively evaluate the platform's processing capacity,
response speed, and scalability. In the basic principles of architecture design, ensuring that the
platform can achieve horizontal scalability is a core requirement, which involves the platform being
able to flexibly adjust resource allocation according to actual load to prevent negative impact of
resource constraints on service performance. During the design process, it is necessary to pay
attention to the platform's fault tolerance capability, ensure its high availability, and reduce the
interference of failures on business. Finally[3], the architecture needs to achieve high efficiency and
accuracy in data processing, especially in real-time processing of advertising placement and user
behavior data. The timeliness and precision of data processing are crucial.

3.2. System Architecture Module and Component Design

Advertising data platforms typically consist of multiple core modules, including data collection
module, data storage module, computing and processing module, analysis and reporting module, etc.
The data capture component is responsible for collecting information from different advertising
channels and user interfaces, while also performing basic data filtering and preprocessing work. The
function of data storage components is to store the collected information in a distributed database or
cloud storage system, ensuring the stable availability and elastic expansion of the information. The
data processing component conducts in-depth analysis of data according to established algorithms,
involving advertising effectiveness evaluation, user behavior analysis, and other content. The data
analysis and report components are linked with the database to achieve intuitive display of data and
automatic generation of reports, helping advertising advertisers optimize their strategies in real
time[4]. Each component must be connected through efficient interfaces to ensure efficient data
transmission and processing speed. In the face of high concurrency, asynchronous communication
should be used for interaction between components to prevent system congestion, improve
processing efficiency and response performance.

3.3. Key Technologies and Tool Selection for High Concurrent Architecture

Choosing the appropriate technical architecture is crucial in the face of high concurrency
requests from advertising data platforms. Firstly, a multi-level load balancing strategy is the
foundation for ensuring concurrent processing capability, which can evenly distribute user and
advertiser requests to various servers, preventing system paralysis caused by single point overload.
Secondly, an efficient caching strategy is crucial for improving system performance, especially in
scenarios where data hotspots are frequently accessed. By utilizing caching to reduce database
burden, response speed can be accelerated and processing efficiency can be improved. Thirdly, the
data storage solution must be carefully selected. Given the complexity and variability of advertising
data, distributed databases can significantly enhance the read-write performance of data and ensure
the flexible expansion of the system. In order to ensure real-time and efficient data processing,
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stream processing frameworks such as Apache Kafka and Apache Flink are adopted. Fourthly, in
terms of service management, microservice architecture is used to enable independent deployment
and expansion of each service module, which not only simplifies the system structure but also
enhances maintainability. The construction of the overall architecture relies on efficient distributed
technology and big data processing frameworks, ensuring that the advertising data platform can
maintain efficient operation even when handling massive requests.

3.4. Safety and Maintainability Design

In the design of high concurrency architectures, security and maintainability are essential
considerations. In order to achieve platform security, data encryption and permission restriction
policies need to be addressed from the beginning of the design. At the data management level,
encryption operations are performed on critical information during transmission to avoid the risk of
data tampering or leakage during transmission[5]. By implementing a multi-level permission
management mechanism, it ensures that only authorized users have access to the corresponding data
resources, thereby strengthening the security defense of the system. For maintainability in high
concurrency scenarios, the design process should focus on modularity and loose coupling of the
system. Each functional unit can operate and maintain independently, which not only reduces the
complexity of the system, but also facilitates future functional upgrades and expansions. In terms of
system monitoring, by integrating logging and real-time monitoring tools, anomalies can be
detected and handled in real time during system operation, ensuring the reliable operation of the
system. The architecture design should also include automatic deployment and version control,
utilizing containerization technology and continuous integration methods to simplify the system
maintenance process and ensure stable operation of the system in high concurrency situations.

4. Implementation strategy for high concurrency service architecture of advertising data
platform

4.1. Load balancing and traffic scheduling

In high concurrency environments, load balancing is the key to ensuring the stable and efficient
operation of advertising data platforms. The primary step in load balancing is to implement
real-time monitoring of server nodes and evaluate the load status of each node by analyzing traffic
dynamics. When a user initiates a request, the load balancer distributes the request to various
servers according to a set allocation rule, such as polling, weighted polling, or minimum number of
connections. Given the significant changes in traffic on advertising data platforms, equalizers must
be equipped with automatic scaling capabilities[6]. When encountering a surge in traffic, the system
should be able to automatically create server instances and direct requests to these newly added
instances. In order to further optimize traffic scheduling, a content-based routing mechanism is
adopted to ensure that various requests can be allocated to the corresponding service nodes for
processing. This process not only improves the effective utilization of server resources, but also
reduces the risk of single node overload. In the face of significant fluctuations in advertising data
platform traffic, the automatic expansion function of load balancers is particularly important. Once
the traffic surges, the system can automatically activate additional server instances to achieve
effective traffic allocation, as shown in Figure 1. This figure illustrates in detail how a load balancer
performs dynamic scheduling based on traffic data and optimizes traffic allocation through
scheduling strategies and automatic scaling.
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Figure 2. Flow Chart of Load Balancing and Traffic Scheduling

Table 1. Data Storage and Distributed Processing Technology for Advertising Data Platform

Technical type

technical
realization

Applicable scenarios

key features

Structured data

MySQL Cluster,

Store structured data to ensure
data consistency and high

Support ACID
transactions, high

storage CockroachDB A availability, and data
availability .
consistency
Unstructured Store large-scale log data and Efficient storage and
HDFS, Ceph .
data storage unstructured data strong scalability
L Real time data stream .
D|str|bu_ted Apache Kafka, | processing, real-time calculation High throughput,_ low
Processing . = . . latency, streaming
Apache Flink of advertising clicks and display :
Framework data processing
_— Uniform data
. Distributed Improve data access speed and R
Sharding . distribution and
database decentralized storage of . .
technology . improved read and write
sharding large-scale data

efficiency

4.2. Data Storage and Distributed Processing

The key to ensuring the stability of an advertising data platform for high concurrency needs lies
in an efficient data storage solution and distributed data processing capabilities. When choosing a
distributed storage solution, the system needs to adapt to the specific characteristics of the data
type[7]. For storage of fixed format data, distributed SQL databases (such as MySQL Cluster or
CockroachDB) can be used to ensure data integrity and stable system operation; For data without a
fixed format or large amounts of log information, it is suitable to choose a distributed file storage
system (such as HDFS or Ceph) to achieve efficient storage. In the distributed storage architecture
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of data, a sharding strategy is implemented to distribute a large amount of data among numerous
nodes, aiming to enhance the read and write speed of data and system efficiency. As shown in Table
1, various data storage and processing methods need to be selected based on actual application
requirements to ensure that the system can efficiently and stably process massive amounts of data in
high concurrency situations.

In terms of data processing, in order to handle massive amounts of data under high concurrency
requests, the system introduces a streaming computing framework for real-time data stream
processing. The data stream is collected from various sources into the Kafka cluster, and Flink
processes the stream data upon arrival, calculating real-time information such as advertising
effectiveness and user behavior analysis. Through the integration of data storage and distributed
processing, the platform has achieved rapid processing and storage of data under high concurrency
conditions.

Table 2. Optimization Strategy and Technical Implementation of Cache Mechanism for Advertising
Data Platform

optimization strategy technical realization role

Cache frequently accessed and updated
Using Redis or Memcached stable content, such as advertising
materials, user profiles, etc.

Cache range
determination

Ensure that hotspot data is cached at
system startup and respond quickly to
user requests.

Load hotspot data into cache

Cache preheating during system startup

Ensure that cached data is not outdated
TTL (Time-to-Live) set up | and reload from the database when cache
fails.

Cache expiration
mechanism

Cache penetration and . . Prevent abnormal requests for caching
Bloom filter, locking oo .
cache breakdown i data in high concurrency situations and
. mechanism .
protection ensure stable data provision.

Ensure that cached data is consistent
with the data in the database, reflecting
the latest changes.

Regularly update cache,

Cache update strategy asynchronously update cache

4.3. Cache mechanism optimization strategy

In order to enhance the performance of advertising data platforms in high concurrency scenarios,
deep adjustment of caching strategies is a key step. The primary task of the platform is to determine
the application scope of the cache, select data with high access frequency and low update
frequency[8], and use distributed caching technology for data storage. In order to increase the
success rate of caching, the platform must implement cache preloading and automatic refresh
mechanisms. During the system initialization phase, high-frequency access data is automatically
loaded into the cache for quick processing of user requests. Implementing time management of
cached data by setting TTL values to ensure data freshness. Once cached data expires, the system
will automatically extract the latest data from the database. The platform also uses Bloom filters and
locking mechanisms to ensure that cached data can be stably provided to users in high concurrency
situations. The cache update strategy cannot be ignored, and the platform needs to design two
methods: timed refresh and asynchronous refresh of cache to maintain synchronous updates
between cached data and the database. Based on different business requirements and data
characteristics, the improvement of this series of caching mechanisms ensures that the advertising
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data platform can respond quickly when facing high concurrency requests, effectively reducing the
burden on the backend database. Table 2 summarizes the optimization strategies and corresponding
technical implementations of the caching mechanism.

4.4. Service Fault Tolerance and Fault Recovery Mechanism

The stability and availability requirements of advertising data platforms are very high in high
concurrency environments. Therefore, the platform implements a service backup strategy, with core
business systems evenly distributed across multiple server nodes and relying on load balancers to
achieve reasonable resource allocation. Once a node fails, the system will automatically redirect the
request to a functioning node to ensure seamless service integration. At the same time, the platform
builds a service status monitoring system and regularly checks service instances to quickly detect
and handle abnormal situations. Once a service instance anomaly is detected, the system will
immediately activate an isolation mechanism to remove the node from the load allocation list,
preventing the spread of the fault. The platform also needs to be equipped with an automated fault
recovery process, leveraging cloud computing container technology to quickly deploy new
containers in the event of a fault, taking over the work of the faulty instance and minimizing the
time of system failure. At the data level, the platform has developed data backup and disaster
recovery strategies, regularly copying critical data to remote storage to ensure rapid data recovery
even in the event of major system failures, ensuring uninterrupted business operations.

5. Conclusion

In high concurrency environments, the architecture design and implementation of advertising
data platforms focus on load balancing, distributed data storage, improving caching strategies, and
enhancing service fault tolerance and fault recovery capabilities. These strategies work together to
cope with the dual pressure of massive data and concurrent requests. With the continuous increase
of advertising data volume, the scalability and adaptability of the platform have become crucial. By
continuously improving technical solutions and architectural layout, the platform can accelerate
response time, enhance processing efficiency, and meet the constantly rising demands of the
advertising industry. In the future, with the continuous innovation of technology, the architecture of
advertising data platforms will also evolve and upgrade to better adapt to the dynamics of the
market and the direction of technological advancement.
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