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Abst ract

Thi s docunent extends the know edge graph framework specifically to
the traffic managenent donmin, denonstrating how know edge graphs can
address | ong-standing traffic nanagenent chal |l enges through semantic
i ntegrati on and aut onmat ed reasoni ng.
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I nt roducti on

Network traffic monitoring and analysis are crucial for ensuring
service quality, detecting anonalies, and optim zing network
performance. However, nodern networks face increasingly severe
chal l enges in nmanaging traffic data fromdifferent sources, each with
its own formats and schenmas. These challenges align with broader
operational issues identified in [I|-D. mackey-nnop-kg-for-netops],
such as data silos, loss of context, and conplex correlation
requirenents.

Thi s docunent extends the know edge graph framework specifically to
the traffic managenment donain, denonstrating how know edge graphs can
address | ong-standing traffic nanagenment chall enges through semantic
i ntegrati on and aut omat ed reasoni ng.

Network Traffic Monitoring and Anal ysis System
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2. 1. Mul ti - Domai n Networ kK Envi r onnent

Qperators’ networks typically consist of nultiple domains, such as
hone broadband, nobile, |IP bearer, and application networks. These
domai ns interconnect to formdiverse end-to-end comuni cation paths;
however, data from each donmain is nanaged by independent systens,

| eadi ng to heterogeneous formats and senmantic inconsistencies that
create data sil os.

A Network Traffic Monitoring and Analysis Systemis therefore
essential to correlate data across these domai ns and deliver the
followi ng functionalities:

* End-to-End Quality Degradation Identification: Detect and | ocalize
quality issues across concatenated network domains.

* Internet Traffic Flow Analysis: Trace and anal yze traffic fl ow
patterns and directions through the network infrastructure.

* Performance Optim zation through Reasoni ng: Enabl e network
performance optim zation through know edge- based i nf erence.

* CDN Optimzation Support: Facilitate content delivery network
| ayout optimzation through rul e-based i nference nechani sns.

The core challenge stens fromservice traffic traversing multiple
domai ns. Al though inherent rel ationships exist between the

di stributed data sources, a single network event is often captured
usi ng different dinmensions and term nol ogi es across separate systens.
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Figure 1: Network Traffic Mnitoring and Anal ysis System Architecture
2.2. Requirements for Unified Mnitoring and Anal ysis

To achieve its intended functionalities, the systemnecessitates a
semantic framework capable of unifying disparate data sources while
preserving domai n-speci fic context and enabling cross-donain

correl ation.

YANG nodel s provi de standardi zed data definitions for individua

domai ns, but their cross-donain application poses significant
chal | enges. Discrepanci es between nodels and the use of disparate
termi nol ogy hinder the establishment of |ogical relationships.
Additionally, the natural inflexibility of their static tree
structure is ill-suited for representing conpl ex network
dependencies. Most inportantly, this inflexibility inpedes autonmated
associ ation and reasoni ng.

These limtations correspond precisely to the problens that know edge
graphs are designed to address. The know edge graph franework for
net wor k operations [I|-D. mackey-nnmop-kg-for-netops], based on semantic
web technol ogi es, provides a structured approach to integrating,
correlating, and reasoni ng over heterogeneous data. By applying

know edge graph technol ogy, operators can inplenment conprehensive
network traffic nonitoring and anal ysis systems that overcone these
cross-domai n integration chall enges.

TBD.
3. Know edge Graph Applications in Traffic Mnitoring and Anal ysis

To enabl e conprehensive nmonitoring and anal ysis of overall network
status, operators require a unified semantic representation framework
that bridges data barriers across network domains.

Know edge graph technol ogy can construct a unified ontol ogy nodel to
semantically align and associate network entities, events, and their
rel ati onshi ps, thereby enabling gl obal know edge integration of

net wor k dat a.

The integration of a know edge graph fundanentally transforns
conventional network nmonitoring and anal ysis systens into a

Know edge- Based System (KBS) architecture. This transformation
centers on two core conponents: the know edge base and the inference
engi ne, which work in tandemto overconme traditional limtations in
traffic anal ysis.
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This KBS architecture effectively transforms fragnmented data sources
into an intelligent system capable of semantic reasoni ng and

aut omat ed anal ysis, significantly enhancing the efficiency and

ef fectiveness of network traffic nonitoring and nmanagenent

operati ons.

TBD.
4. Know edge G aph Inpl enentation Considerations

Several approaches exist for constructing the know edge base for
network traffic nonitoring:

* FAIR Principl es-Based Construction: Know edge graphs are
constructed using the Semantic Web technol ogy stack. Further
details on know edge graph constructi on nethodol ogi es can be found
in [I-D. marcas- nnop- kg-construct].

*  YANG Mbdel Conversion: Transform ng YANG nodel s i nto know edge
graph representations, maintaining conpatibility with existing
managenent systemnms while enabling semantic technol ogy benefits.

Thi s approach | everages existing standardi zation efforts while
extending themw th senantic capabilities.

* Addi tional Approaches
TBD.
5. Security Considerations
TBD.
6. | ANA Consi derations
TBD.
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