
Serving Massive Metadata with 
NaviServer & OpenACS:

from Image recognition to cr_items and cr_revisions



Software Architecture Design

Figure 1. Architecture diagram. Source: created by the author



OACS Content Repository: Object Model

Figure 2. CR object model. Source: OpenACS Framework documentation. 
Accessed in June 11th, 2022, https://openacs.org/doc/acs-content-repository/object-model



OACS Content Repository: API
--                                                                                                                                      
-- Vehicles                                                                                                                             
--                                                                                                                                      
select content_type__create_type (
       'qt_vehicle',    -- content_type                                                                                                 
       'content_revision',  -- supertype.                 
       'Qonteo Vehicle',    -- pretty_name                                                                                              
       'Qonteo Vehicles',   -- pretty_plural                                                                                            
       NULL,        -- table_name                                                                                                       
       NULL,             -- id_column        
       'qt_vehicle__get_title' -- name_method                                                                                           
);
-- necessary to work around limitation of content repository:                                                                           
select 
content_folder__register_content_type(-100,'qt_vehicle','t');

--                                                                                                                                      
-- Faces                                                                                                                                
--                                                                                                                                      
select content_type__create_type (
       'qt_face',    -- content_type                                                                                                    
       'content_revision',  -- supertype.                                                                   
       'Qonteo Face',    -- pretty_name                                                                                                 
       'Qonteo Faces',   -- pretty_plural                                                                                               
       NULL,        -- table_name   
       NULL,             -- id_column                                                                                                   
       'qt_face__get_title' -- name_method                                                                                              
);
-- necessary to work around limitation of content repository:                                                                           
select 
content_folder__register_content_type(-100,'qt_face','t');

 --  acs_object_types supports a null table name so we do that instead of passing a false value so we can actually use 
the content repository instead of duplicating all the code in file-storage
-- supertype. We search revision content  first, before item metadata
– /api-doc/proc-search?query_string=content                                             



Vehicle’s metadata: qt_vehicle_tx
object_id | item_id | revision_id | object_type | context_id | name  | description                                                                                                                                                                
-------------------------------------------------------------------------------------------------------------
5882062 | 5882058 |     5882062 | qt_vehicle  |    5882058 | mp354 | id 2 
plate_number _MP354 country_name Colombia country_symbol CO first_seen 
{2020-07-11 12:45:51} last_seen {2020-07-11 12:45:51} probability 0.3 
location_name {Gas station} camera_name LPR4 direction UNKNOWN class Car 
plate_image http://178.62.211.78/plate_image_fa.php?id=2 car_image 
http://178.62.211.78/car_image_fa.php?id=2



Face’s metadata: qt_face_tx
object_id | item_id | revision_id | object_type | context_id |                 name                 
|  description 
-------------------------------------------------------------------------------------------------------------670822 
|  670820 |      670822 | qt_face     |     670820 | 
fc210f22-ddec-4d01-b9fa-9a2382779829 | face {{attributes {age 59 eyeglasses 0 
gender 1 emotions {estimations {anger 0.333224237 disgust 0.001284677 fear 
0.0394668095 happiness 0.008112357 neutral 0.3828634918 sadness 
0.1980405301 surprise 0.0370079093} predominant_emotion Neutral}} id 
fc210f22-ddec-4d01-b9fa-9a2382779829 score 54.32}} timestamp 1585077589 
authorization {token_id df498422-6331-4580-ac63-aac5746eacab token_data 
PRIMAX}



LGPD Compliant
● No personal data stored
● No face images stored
● No vehicles owner’s data stored
● No vehicles critical data stored  
● Unique hashes based on metadata



PGSQL’s Performance Stats
Slow query execution:

Client 1: Vehicles around 50k+ requests daily, plus 8k faces
Client 2: Faces, traffic was around 18k requests per day
Client 3: Faces, traffic was around 5k per day
Client 4: just Facial login authentication, < 200 
Total: 81k requests to insert data. 
Approximately: 2k requests to present data.



PostgreSQL Statistics & KPI Metrics
Response Time

Query Performance

the average response time per query,

Database Events

Query Throughput

work done by your database server over a unit 

of time such as per second, or per hour

Open Connections

Buffer Pool Usage

Errors

 



PGSQL’s Performance: Index Scan



PGSQL’s Performance: Heap Ratio
queries are served from cache



PGSQL’s Performance Cache: [util_memoize]



PostgreSQL Statistics & KPI Metrics



Hardware Resources: AMD Ryzen 5, 6 core



VPS Resources: Proxmox 2Gib RAM, 2 cores, 30Gib HD...

Figure 13. VPS resources. Source: created by the author



Infra: Debian 9, Naviserver 4.99.19  & TCL 8.6, PGSQL 9.6 



Future enhacements
● To explore PostgreSQL JSON support 
● To explore PostgreSQL and OpenACS clustering 
● To scale for industrial applications
● To enhance ML training algorithms
● To scale image recognition & processing solutions
● Package sources to contribute  with OACS community 

○ OACS - AWS Rekogtion API
○ OACS - Gogole Vision API
○ OACS - Luna API
○ OACS - NodeJS API frontend dashboards * 



Qonteo Demo Videos

https://vimeo.com/561612691


Qonteo Dashboards: Persons

https://unicentro.qonteo.com/


Qonteo Dashboards: Vehicles

https://primax.qonteo.com/


BiometricMax Authentication

https://auth.biometricmax.com/
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