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1 EXECUTIVE SUMMARY 1

1 Executive Summary

This development period, we focused on implementing the Customizable Automated
Data Integration Pipeline. Approximately 90% of this feature is completed, including;:

e Data aggregation and pipeline management systems

e An Al data mapping module for unified dataset creation

Remaining work involves completing the frontend-backend connection and refining the
user interface for this module.

2 Detailed Development Description

2.1 Overview

The development scope focused on creating a data integration pipeline that automates the
collection, processing, and unification of diverse data sources. Our objective was to imple-
ment an system capable of handling heterogeneous datasets from pipeline while minimizing
manual configuration requirements. We adopted an iterative development approach, pri-
oritizing core pipeline functionality before addressing user interface components.

2.2 Key Classes and Modules Developed

e pipeline/**: This core module contains all components related to the Automated
Data Integration Pipeline functionality

e pipeline/ingestion/ingestors/mapping/mapping_ingest.py: Contains the Al
mapping function that consolidates diverse data sources into a unified dataset struc-
ture

e frontend/**: Contains all user interface components, with specific emphasis on the
pipeline configuration and monitoring interfaces

2.3 Implementation Details and Challenges

The data integration pipeline was implemented using a fast API combine with model fine-
tuning on Vertex AI. Here are lists of things we’ve developed

e Data adaptor which consume data from API, File, and Scraping sources

e Data ingestor to help aggregate the data from each adaptor including Al ingestor
module (Al data mapping module)
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e Scheduling service to help manage pipeline
e Data store to save the pipeline configuration

e Ul interface for pipeline service

We faced several challenges. First, the scraping adapter doesn’t work on Windows right
now. Second, the scheduling service was poorly designed, which caused many problems
and now needs to be redesigned. We also had trouble building stable data connectors for
different data sources. It was hard to create a smart mapping system that could understand
how different data formats are related. Changing the data while keeping it correct was
another challenge. Finally, making sure the system can handle a large amount of data was
also difficult.

2.4 Screenshots

PipelineRunnerApp @ &=

API for managing and running data integration pipelines.

Pipelines ~
E /pipelines/ Listall pipelines v
L1 /pipelines/ Create anew pipeline v
GET /pipelines/{pipeline_id} Geta specific pipeline v
v

/pipelines/{pipeline_id} Updatea pipeiine

S 88 /pipelines/{pipeline_id}/run Manually trigger a pipeline run v
E /pipelines/{pipeline_id}/results Getlatest run results for a pipeline v
Logging ~
/logs/stream/{pipeline_id} Stream spedific pipeline logs via SSE v
Root ~
E / Read Root o

Figure 1: API documentation interface for pipeline management endpoints, providing com-
prehensive testing capabilities for backend functionality

Tuning + Create tuned model

In Vertex Al Studio, you can tne and distill foundation models to optimize them
for specific tasks or knowledge domains. Learn more about tuning models 3

Toview all your models in Vertex Al, go to Model Registry

- Region
us-central (lowa) -0

View tuning jobs from: | Gemini models | Other models

= Fiter _Filter wning jobs @ m

Name Base model Method @ Status Created Notification

borbann-pipeline-4 gemini2.0-lash-ite-001 Supenvised @ succeeded May 14,2025, 12:37:49 AM Test

borbann-pipeline-3 gemini-2.0-flash-lite-001 Supervised © Succeeded May 13, 2025, 11:42:24PM Test

borbann-pipeline-2 gemini-2.0-lashlite-001 Supervised ® Succeeded May 13, 2025, 10:29:59 PM Test

borban-mapping-moddel gemini-2.0-flash-lite-001 Supervised © Failed May 13, 2025, 9:57:38 PM

Figure 2: Data Mapping LLM models with multiple versions
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Figure 2 display versions of data schema apping model that we fine-tune on Vertex Al
platform.

Figure 3: Pipeline status Ul interface

Figure 3 is an example of Ul interface we have been developed along with the pipeline
backend service.

2.5 Experimental Results

Performance metrics are based on 2 metrics:

e JSON Syntactic Validity: Parse the output string and check for validity.

e Pydantic Schema Conformance: Check with pre-defined pydantic schema to
ensure that it output the desire data scheme.

There is a problem on the training data so conformance scores are low, we will fix it.

Table 1: Model Validation Metrics

Model Version Metric Value (%)
BORBANN_PIPELINE_2 JSON Syntactic Validity 91.67%
Pydantic Schema Conformance 63.64%
BORBANN_PIPELINE_ 3 JSON Syntactic Validity 100.00%
Pydantic Schema Conformance 0.00%
BORBANN_PIPELINE 4 JSON Syntactic Validity 100.00%

Pydantic Schema Conformance 0.00%
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2.6 Datasets Acquired or Used

We mainly based on two sources; data from implemented pipeline service and generated
data from LLM

e Collected from pipeline service — Combine the data output from pipeline with
specific prompt to create user role and define the target canonical dataset for model
role

e Generate with Gemini 2.5 Flash Preview 04-17 with this prompt — Craft
prompt to more synthetic datas and cover more cases

2.7 Updated Development Plan

Here is the updated gantt chart
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Figure 4: Gantt Chart

2.8 Self-evaluation

I think this pass month we have done a lot of things such as system design and UI design,
our progress is faster on the frontend side and we think that on the backend is a bit slower
due to challenges such as integrity of data in pipeline, so we need to redesign the pipeline
service many times. Also, we have a bit problem on the scheduling of pipeline too, so we
need to rewrite it too due to bad design.

Overall, We think that we need to work harder if we want to finish this project in time
with good quality.



