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1. Recommender Systems 
of Hyperconnect



1.1 Recommender Systems of Hyperconnect

A social service 
connecting people 
worldwide with 
just one swipe.

An interactive social live 
streaming platform 

where anyone can freely 
participate in 
broadcasting

B2B solutions 
leveraging 

HyperConnect's 
accumulated video 
technology."

Azar Hakuna �)�Z�Q�F�S�D�P�O�O�F�D�U��
�&�O�U�F�S�Q�S�J�T�F



1.1 Recommender Systems of Hyperconnect

Azar Hakuna �)�Z�Q�F�S�D�P�O�O�F�D�U��
�&�O�U�F�S�Q�S�J�T�F

- 1:1 matching
- Lounge Card
recommendation

- Live broadcast 
recommendation

- Live broadcast 
recommendation

- popular streamers
recommendation

- Live broadcast 
recommendation
(B2B solution)

“We are operating a recommendation system across various features to 
provide users with a better experience while connecting people.”



1.2 Differences Compared to Other 
Recommender Systems

Item = User
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Real Time Recommender Systems
�� �)�Z�Q�F�S�D�P�O�O�F�D�U���T���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N���J�T���Q�S�J�N�B�S�J�M�Z���D�P�O�T�U�S�B�J�O�F�E���U�P���S�F�D�P�N�N�F�O�E�J�O�H��

�P�O�M�J�O�F���V�T�F�S�T����

�� ���*�O���V�T�F�S�� �U�P�� �V�T�F�S���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T�
���J�G���C�P�U�I���V�T�F�S�T���B�S�F���O�F�X���	�D�P�M�E�
�
���U�I�F���T�Z�T�U�F�N��
�N�B�Z���T�I�P�X���W�F�S�Z���M�P�X���S�F�D�P�N�N�F�O�E�B�U�J�P�O���Q�F�S�G�P�S�N�B�O�D�F���V�O�M�F�T�T���S�F�B�M�� �U�J�N�F���E�B�U�B���	�T�V�D�I���B�T��
�S�F�B�M�� �U�J�N�F���B�D�U�J�P�O���M�P�H�T�
���D�P�O�U�F�Y�U�
���F�U�D���
���J�T���V�T�F�E���u

�� �)�F�O�D�F�
���B���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N���U�I�B�U���D�P�O�T�J�E�F�S�T���S�F�B�M�� �U�J�N�F���B�T�Q�F�D�U�T���J�T���F�T�T�F�O�U�J�B�M��



2. Preliminaries



2.1 Recommender Systems and features
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2.2 Data Storage Technologies for Machine 
Learning Applications

Training data query
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Serving data query

�� �"�D�D�F�T�T�J�O�H���N�V�M�U�J�Q�M�F���D�P�M�V�N�O�T����

�� �6�U�J�M�J�[�J�O�H���D�B�D�I�F���U�P���S�F�E�V�D�F���M�B�U�F�O�D�Z��
�T�J�O�D�F���S�F�D�P�S�E�T���B�S�F���E�J�W�J�E�F�E���J�O�U�P��
�G�S�F�R�V�F�O�U�M�Z���B�D�D�F�T�T�F�E���	�I�P�U�
���B�O�E��
�J�O�G�S�F�R�V�F�O�U�M�Z���B�D�D�F�T�T�F�E�����	�D�P�M�E�


�4�&�-�&�$�5������
�'�3�0�.���V�T�F�S�@�Q�S�P�G�J�M�F��
�8�)�&�3�&���V�T�F�S�@�J�E����������



!"#$%&'&(&)*$+,-$.-&/0/01$2&'&3$4/156*-7

! �$�P�M�V�N�O�� �P�S�J�F�O�U�F�E���E�B�U�B�C�B�T�F

! �"�E�W�B�O�U�B�H�F�T���J�O���E�B�U�B���B�D�D�F�T�T��
�Q�B�U�U�F�S�O�T���B�U���U�I�F���D�P�M�V�N�O���M�F�W�F�M�
���C�V�U��
�J�O�F�G�G�J�D�J�F�O�U���G�P�S���T�F�B�S�D�I�F�T���P�O��
�J�O�E�J�W�J�E�V�B�M���S�F�D�P�S�E�T��

! �$�P�M�V�N�O���E�B�U�B���P�G�U�F�O���I�B�T���I�J�H�I�F�S��
�E�B�U�B���S�F�E�V�O�E�B�O�D�Z���U�I�B�O���S�P�X���E�B�U�B�
��
�M�F�B�E�J�O�H���U�P���C�F�U�U�F�S���D�P�N�Q�S�F�T�T�J�P�O��
�F�G�G�J�D�J�F�O�D�Z��



2.4 Database for Serving Data: Transactional 
Database

- MySQL: RDBMS

- MongoDB: NoSQL, CP, B-tree based, Persistent

- ScyllaDB: NoSQL, AP, LSM-tree based, Persistent

- Redis: NoSQL, In-memory
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2.4 Database for Serving Data: Transactional 
Database
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B-tree
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2.4 Database for Serving Data: Transactional 
Database

LSM-tree
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In-memory store
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3. Why was the Feature 
Store Introduced?
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�5�I�F���B�D�U�V�B�M���T�Z�T�U�F�N���B�S�D�I�J�U�F�D�U�V�S�F���I�B�E���U�I�F���G�P�M�M�P�X�J�O�H���T�U�S�V�D�U�V�S�F

3.1 Hyperconnect Recommender Systems 
Before the Feature Store



3.2 Challenges

�� �8�I�F�O���P�Q�F�S�B�U�J�O�H���B���T�J�O�H�M�F���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�
���U�I�F���B�C�T�F�O�D�F���P�G���B���'�F�B�U�V�S�F��
�4�U�P�S�F���E�J�E�O���U���Q�P�T�F���T�J�H�O�J�G�J�D�B�O�U���J�T�T�V�F�T����

�� �)�P�X�F�W�F�S�
���B�T���X�F���B�Q�Q�M�J�F�E���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T���J�O���W�B�S�J�P�V�T���Q�M�B�D�F�T�
���N�P�S�F��
�Q�S�P�C�M�F�N�T���B�S�P�T�F

���� �.�J�T�N�B�U�D�I���C�F�U�X�F�F�O���U�S�B�J�O�J�O�H���B�O�E���T�F�S�W�J�O�H���E�B�U�B

���� �)�J�H�I���F�O�H�J�O�F�F�S�J�O�H���D�P�T�U�T���X�I�F�O���B�E�E�J�O�H���G�F�B�U�V�S�F�T

���� �%�V�Q�M�J�D�B�U�J�P�O���P�G���D�P�N�Q�P�O�F�O�U�T���X�I�F�O���P�Q�F�S�B�U�J�O�H���N�V�M�U�J�Q�M�F���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T

���� �%�J�G�G�J�D�V�M�U�Z���J�O���T�I�B�S�J�O�H���G�F�B�U�V�S�F�T���B�N�P�O�H���N�V�M�U�J�Q�M�F���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T



3.2.1 - Mismatch Between Training and Serving 
Data

Ideal:

�8�I�F�O���R�V�F�S�Z�J�O�H���G�F�B�U�V�S�F�T���X�J�U�I���U�I�F���T�B�N�F��
�6�T�F�S���*�%�
���U�I�F���T�B�N�F���E�B�U�B���J�T���S�F�U�V�S�O�F�E���J�O���C�P�U�I��
�U�I�F���U�S�B�J�O�J�O�H���B�O�E���T�F�S�W�J�O�H���M�B�Z�F�S�T

Reality:

�� �5�I�F���G�F�B�U�V�S�F���D�B�M�D�V�M�B�U�J�P�O���M�P�H�J�D���J�T���E�J�W�J�E�F�E��
�J�O�U�P���U�I�S�F�F���E�J�G�G�F�S�F�O�U���Q�M�B�D�F�T�
���X�J�U�I��
�E�J�G�G�F�S�F�O�U���F�O�H�J�O�F�F�S�T���G�P�S���F�B�D�I���Q�J�Q�F�M�J�O�F����

�� �5�I�J�T���S�F�T�V�M�U�T���J�O���E�B�U�B���J�O�D�P�O�T�J�T�U�F�O�D�Z��
�C�F�U�X�F�F�O���U�I�F���U�S�B�J�O�J�O�H���B�O�E���T�F�S�W�J�O�H���M�B�Z�F�S�T����
�	�F�Y�
���U�I�F���B�W�F�S�B�H�F���D�I�B�U���E�V�S�B�U�J�P�O���P�S���U�J�N�F���T�Q�F�O�U���G�P�S���U�I�F���T�B�N�F��
�V�T�F�S���N�B�Z���E�J�G�G�F�S���C�F�U�X�F�F�O���#�J�H�2�V�F�S�Z���B�O�E���U�I�F���0�O�M�J�O�F���%�#���




3.2.2 – High Engineering Costs When Adding 
Features

The software engineering tasks for adding new features 
to the model:
���
 �.�P�E�J�G�Z���U�I�F���T�D�I�F�N�B���P�G���U�I�F���P�O�M�J�O�F���E�B�U�B���T�U�P�S�B�H�F��

���
���%�F�W�F�M�P�Q���E�B�U�B���T�Z�O�D�I�S�P�O�J�[�B�U�J�P�O���Q�J�Q�F�M�J�O�F�T���G�P�S���U�I�F���O�F�X���G�F�B�U�V�S�F�T��

���
���#�B�D�L�G�J�M�M���U�I�F���O�F�X���G�F�B�U�V�S�F�T���J�O�U�P���U�I�F���P�O�M�J�O�F���T�U�P�S�B�H�F��

���
���"�E�E���N�P�E�J�G�Z���M�P�H�J�D���J�O���U�I�F���C�B�D�L�F�O�E���T�F�S�W�F�S�T���U�P���V�T�F���U�I�F���O�F�X���G�F�B�U�V�S�F�T��

Problems

�'�S�F�R�V�F�O�U���P�D�D�V�S�S�F�O�D�F���P�G���T�M�P�X�F�E���J�U�F�S�B�U�J�P�O���T�Q�F�F�E�T���J�O���N�P�E�F�M���P�O�M�J�O�F���F�Y�Q�F�S�J�N�F�O�U�B�U�J�P�O��
�E�V�F���U�P���C�P�U�U�M�F�O�F�D�L�T���D�B�V�T�F�E���C�Z���T�P�G�U�X�B�S�F���E�F�W�F�M�P�Q�N�F�O�U���U�B�T�L�T



3.2.3 – Duplication of Components When 
Operating Multiple Recommender Systems

�3�F�D�P�N�N�F�O�E�F�S���4�Z�T�U�F�N�T�� �	�F�Y�����"�S�B�S�����������.�B�U�D�I�J�O�H�


�� �5�I�F���N�P�E�F�M���U�S�B�J�O�J�O�H���Q�J�Q�F�M�J�O�F�T���W�B�S�J�F�E��
�T�M�J�H�I�U�M�Z���C�F�U�X�F�F�O���S�F�D�P�N�N�F�O�E�B�U�J�P�O��
�T�Z�T�U�F�N�T�
���X�J�U�I���N�J�O�J�N�B�M���E�V�Q�M�J�D�B�U�J�P�O��

�� ���)�P�X�F�W�F�S�
���U�I�F�S�F���X�B�T���T�J�H�O�J�G�J�D�B�O�U��
�E�V�Q�M�J�D�B�U�J�P�O���P�G���M�P�H�J�D���J�O���U�I�F���E�B�U�B��
�T�Z�O�D�I�S�P�O�J�[�B�U�J�P�O���Q�J�Q�F�M�J�O�F�T����

�&�Y�
�
���P�G�G�M�J�O�F���%�#���D�P�O�O�F�D�U�P�S�T�
���P�O�M�J�O�F���%�#���D�P�O�O�F�D�U�P�S�T�
��
�E�B�U�B���W�B�M�J�E�B�U�J�P�O���M�P�H�J�D�
���Q�B�S�B�M�M�F�M���F�Y�F�D�V�U�J�P�O�
���J�O�D�S�F�N�F�O�U�B�M��
�V�Q�E�B�U�F���M�P�H�J�D�
���U�I�S�P�V�H�I�Q�V�U���M�J�N�J�U�F�S�
���F�U�D����

�� �5�I�J�T���B�D�U�F�E���B�T���U�F�D�I�O�J�D�B�M���E�F�C�U���X�I�F�O�F�W�F�S���B��
�O�F�X���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N���X�B�T���B�E�E�F�E��

�3�F�D�P�N�N�F�O�E�F�S���4�Z�T�U�F�N�T�����	�F�Y���)�B�L�V�O�B��
�-�J�W�F�� �S�P�P�N�


�3�F�D�P�N�N�F�O�E�F�S���4�Z�T�U�F�N�T���/



3.2.4 – Difficulty in Sharing Features Among 
Multiple Recommendation Systems

�� �*�O���B���T�J�O�H�M�F���T�F�S�W�J�D�F���	�F���H���
���"�[�B�S�
�
���U�I�F�S�F���D�B�O���C�F���N�V�M�U�J�Q�M�F���U�Z�Q�F�T���P�G���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T���	�F���H���
��
���������.�B�U�D�I�J�O�H�
���-�J�W�F�
���-�P�V�O�H�F�
����

�� �&�W�F�O���J�G���U�I�F�Z���T�I�B�S�F���U�I�F���T�B�N�F���V�T�F�S���C�B�T�F�
���U�I�F���E�B�U�B���T�D�I�F�N�B���B�O�E���U�Z�Q�F���P�G���P�O�M�J�O�F���T�U�P�S�B�H�F���N�B�Z��
�E�J�G�G�F�S���C�F�U�X�F�F�O���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T�
���N�B�L�J�O�H���G�F�B�U�V�S�F���T�I�B�S�J�O�H���E�J�G�G�J�D�V�M�U��
- For example, one recommendation system may use MongoDB as the online storage, using a 
flatten key-value data structure and JSON for serialization. 

- Another recommendation system may use Redis as the online storage, using nested data 
structures and protobuf for serialization. 

- Yet another recommendation system may use ScyllaDB as the online storage, directly adding 
columns to the database for serialization.

�� �5�I�J�T���D�P�N�Q�M�F�Y�J�U�Z���N�B�L�F�T���J�U���D�I�B�M�M�F�O�H�J�O�H���U�P���T�I�B�S�F���G�F�B�U�V�S�F�T���B�N�P�O�H���N�V�M�U�J�Q�M�F���S�F�D�P�N�N�F�O�E�B�U�J�P�O��
�T�Z�T�U�F�N�T��



3.3 Reasons for Adopting a Feature Store & Role

Role
�� �4�P�M�W�J�O�H���U�I�F���J�T�T�V�F���P�G���E�B�U�B���J�O�D�P�O�T�J�T�U�F�O�D�Z���C�F�U�X�F�F�O���U�S�B�J�O�J�O�H���B�O�E���T�F�S�W�J�O�H���E�B�U�B�
��

�B�O�E���B�D�U�J�O�H���B�T���B���Q�M�B�U�G�P�S�N���U�P���D�F�O�U�S�B�M�J�[�F���W�B�S�J�P�V�T���D�P�N�Q�P�O�F�O�U�T���O�F�F�E�F�E���G�P�S��
�P�Q�F�S�B�U�J�O�H���N�V�M�U�J�Q�M�F���S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T��

Reasons
�� �$�F�O�U�S�B�M�J�[�J�O�H���W�B�S�J�P�V�T���D�P�N�Q�P�O�F�O�U�T���U�I�B�U���F�N�F�S�H�F�E���G�S�P�N���P�Q�F�S�B�U�J�O�H���N�V�M�U�J�Q�M�F��

�S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T���B�O�E���M�F�W�F�S�B�H�J�O�H���U�F�D�I�O�P�M�P�H�Z



4. Feature Store of 
Hyperconnect



Requirements for the Hyperconnect recommender system

���� �3�F�B�M�� �U�J�N�F���D�B�M�D�V�M�B�U�J�P�O���B�O�E���V�T�B�H�F���P�G���G�F�B�U�V�S�F�T
�� �'�F�B�U�V�S�F�T���T�I�P�V�M�E���C�F���D�B�M�D�V�M�B�U�F�E���B�O�E���V�T�F�E���J�O���O�F�B�S���S�F�B�M�� �U�J�N�F��

�� �3�F�B�M�� �U�J�N�F���G�F�B�U�V�S�F�T���I�B�W�F���B���T�J�H�O�J�G�J�D�B�O�U���J�N�Q�B�D�U���P�O���Q�F�S�G�P�S�N�B�O�D�F�
���F�T�Q�F�D�J�B�M�M�Z���X�I�F�O���S�F�D�P�N�N�F�O�E�J�O�H���V�T�F�S�T���S�B�U�I�F�S���U�I�B�O��
�T�U�B�U�J�D���J�U�F�N�T��

�� �4�J�E�F�� �J�O�G�P�S�N�B�U�J�P�O���G�F�B�U�V�S�F�T���T�I�P�V�M�E���C�F���V�Q�E�B�U�F�E���X�J�U�I�J�O���T�F�D�P�O�E�T���B�G�U�F�S���V�T�F�S���G�F�F�E�C�B�D�L���P�D�D�V�S�T��

���� �4�V�Q�Q�P�S�U���G�P�S���I�J�T�U�P�S�J�D�B�M���G�F�B�U�V�S�F�T
�� �5�I�F���T�Z�T�U�F�N���T�F�S�W�F�T���T�F�T�T�J�P�O�� �C�B�T�F�E���S�F�D�P�N�N�F�O�E�B�U�J�P�O���N�P�E�F�M�T�
���S�F�R�V�J�S�J�O�H���T�V�Q�Q�P�S�U���G�P�S���I�J�T�U�P�S�J�D�B�M���G�F�B�U�V�S�F�T��

���� ���4�V�Q�Q�P�S�U���G�P�S���#�J�H�2�V�F�S�Z���B�T���U�I�F���P�G�G�M�J�O�F���T�U�P�S�B�H�F���B�O�E���4�D�Z�M�M�B�%�#���	�$�B�T�T�B�O�E�S�B���D�P�N�Q�B�U�J�C�M�F) �B�T���U�I�F���P�O�M�J�O�F��
�T�U�P�S�B�H�F
�� �#�J�H�2�V�F�S�Z���B�O�E���4�D�Z�M�M�B�%�#���B�S�F���B�M�S�F�B�E�Z���N�B�K�P�S���U�F�D�I�O�P�M�P�H�J�F�T���V�T�F�E���X�J�U�I�J�O���U�I�F���D�P�N�Q�B�O�Z��

�� �.�B�J�O�U�B�J�O�J�O�H���U�I�F���F�Y�J�T�U�J�O�H���T�U�B�D�L���J�T���F�G�G�J�D�J�F�O�U���G�P�S���P�W�F�S�B�M�M���J�O�G�S�B�T�U�S�V�D�U�V�S�F���N�B�O�B�H�F�N�F�O�U��

4.1 Open-source? In-house development?



�%�F�D�J�T�J�P�O���U�P���E�F�W�F�M�P�Q���J�O�� �I�P�V�T�F��

�� �/�P���P�Q�F�O�� �T�P�V�S�D�F���T�P�M�V�U�J�P�O���U�I�B�U���G�V�M�M�Z���N�F�U���P�V�S���S�F�R�V�J�S�F�N�F�O�U�T

�� �D�P�N�Q�B�S�J�O�H���U�I�F���G�F�B�U�V�S�F�T���P�G���U�I�F���N�P�T�U���B�D�U�J�W�F���P�Q�F�O�� �T�P�V�S�D�F���Q�S�P�K�F�D�U�
���'�F�B�T�U�
���X�J�U�I���P�V�S���J�O�� �I�P�V�T�F���S�F�R�V�J�S�F�N�F�O�U�T
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4.1 Open-source? In-house development?



4.1 Open-source? In-house development?

Scope of the In-house Feature Store:

�� �'�P�D�V�T���P�O�M�Z���P�O���T�P�M�W�J�O�H���U�I�F���N�P�T�U���F�T�T�F�O�U�J�B�M���Q�S�P�C�M�F�N�T�
 �T�J�O�D�F���J�O�� �I�P�V�T�F���E�F�W�F�M�P�Q�N�F�O�U���D�B�O��
�S�F�R�V�J�S�F���T�J�H�O�J�G�J�D�B�O�U���S�F�T�P�V�S�D�F

�� ���"�E�E�S�F�T�T���U�I�F���D�I�B�M�M�F�O�H�F���P�G���D�S�F�B�U�J�O�H���B���V�O�J�G�J�F�E���E�B�U�B���T�U�P�S�B�H�F���G�P�S���U�S�B�J�O�J�O�H���T�F�S�W�J�O�H��
�S�F�D�P�N�N�F�O�E�B�U�J�P�O���T�Z�T�U�F�N�T����

�� �"�W�P�J�E���Q�S�P�W�J�E�J�O�H���B�E�E�J�U�J�P�O�B�M���G�V�O�D�U�J�P�O�B�M�J�U�J�F�T���M�J�L�F���G�F�B�U�V�S�F���E�J�T�D�P�W�F�S�Z���P�S���Q�P�J�O�U�� �J�O�� �U�J�N�F���K�P�J�O����
�� �'�F�B�U�V�S�F���E�J�T�D�P�W�F�S�Z���X�J�M�M���D�P�O�U�J�O�V�F���U�P���C�F���Q�F�S�G�P�S�N�F�E���V�T�J�O�H���#�J�H�2�V�F�S�Z���B�T���C�F�G�P�S�F
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4.2 After the Feature Store: HyperConnect's 
recommendation system
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4.3 Features of the Hyperconnect Feature Store
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4.3.1 GitOps-based feature definition system
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4.3.2 – Upsync pipeline <2==>$%+'8?'2%>$%+'*):"+@
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4.3.2 – Upsync pipeline <2==>$%+'8?'2%>$%+'*):"+@



4.3.3 – Downsync pipeline <2%>$%+'8?'2==>$%+'*):"+@
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4.3.3 – Downsync pipeline <2%>$%+'8?'2==>$%+'*):"+@



4.3.4 – Online Feature Read API
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4.3.5 – Access Control & Data Governance Support

Access Control
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Data Governance
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4.4 Hyperconnect Feature Store Internal 
Architecture
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5. Case Studies & 
Adoption Impacts



5.1 Use Cases

Services where the Feature Store is applied
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5.1 Use Cases

Types of recommendation systems where the Feature Store is 
applied
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5.2 Resolution of data consistency issues
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5.3 Development productivity

The time taken to use new features in the serving layer 
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���V�O�U�J�M���O�F�X���N�P�E�F�M���F�Y�Q�F�S�J�N�F�O�U�T�
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The benefits from the perspective of ML engineers
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5.4 The effects of platformization
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5.5 Challenges In The Adoption Process
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