


Research on Scenario-based 
Dynamic Inspection Methodology 
Using Expression Engine
21 October 2024



JIAN WU presented by Lei Yang/Shangming Gu

China Mo bile Communications 
Group Co. Ltd. China

Session #1.1



Outline
Research background and overall architecture design  /01 

Design of scenario-based inspection  /02

Application of dynamic inspection in CMDB business  /03

Result analysis and discussion  /04

Meaning  /05



01 Research background and overall architecture design 



Research background
In the process of automated operation and maintenance, through the CMDB, 
one can quickly obtain and manage configuration information, ensuring the 
accuracy and consistency of automated operations. Therefore, establishing 
audit rules for the CMDB is an indispensable and important part of achieving 
intelligent operation and maintenance. The Challenges are as follows:
 There are numerous models, which are dynamically changing
 Data sources are diverse
 Data migrated from legacy management systems



Design goal
Implement a universal, automated solution to ensure compliance of content 
and logic in various business scenarios.
• Abstraction of inspection rules
• Implementation of inspection rules based on the expression engine
• Visualization of results



Our system architecture design includes 
several key components such as data 
acquisition, rule abstraction, expression 
engine extension, and result visualization.

Overall architecture 
design



02 Design of scenario-based inspection 



General inspection Formula

[𝒊𝒇 (𝒑𝒓𝒆𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏 )𝒕𝒉𝒆𝒏 ]𝒓𝒖𝒍𝒆𝑬𝒙𝒓 (𝒊𝒏𝒑𝒖𝒕 )



Semantic Extension of the Expression Engine



Inspection Model Based on Scenario Segmentation



03 Application of dynamic inspection in CMDB business 



Implementation and Demonstration of Results
The CMDB has completed the management of 80 resource pools, 836 clusters, over 10,000 
application systems, and more than 550,000 configuration items, bearing the heavy 
responsibility of linking performance, alerts, and other core modules.
The current network CMDB consists of 27 models with a total of 779 audit rules. As business 
requirements increase, the number of audit rules is also continuously rising.



CMDB Device Inspection Result Display Interface



CMDB Inspection System Trend Chart



04 Result analysis and discussion 



CMDB Inspection Accuracy



Audit Performance Analysis



Code Quantity



Iterative Complexity Analysis

complex=a(n)+b(n)+c(n)
Traditional Method

𝑐𝑜𝑚𝑝𝑙𝑒𝑥=5𝑛 +𝑏 (𝑛 )+𝑡 , 𝑡 ∈ [1,30]

𝑐𝑜𝑚𝑝𝑙𝑒𝑥=𝑛

Method Based on Expression Engine

VS



05 Meaning 



Meaning

Scenario-based Dynamic Inspection Method Based on Expression Engine:
• Successful Implementation: Applied in actual CMDB scenarios, it not only meets customer 

business needs but also meets the high accuracy and performance requirements of the 
production environment.

• Data Quality Assurance: Effectively detect and identify problematic data to ensure data 
security and compliance.

• Strong Method Universality: The expression engine is semantically extended according to 
different business scenarios, capable of adapting to a variety of data challenges.

• Reducing Iterative Complexity: Significantly reducing the amount of code, reducing the cut-
over costs in the production environment, and lowering the entire requirement iteration 
cycle.
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