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ABSTRACT

In the healthcare industry, predicting patient outcomes is essential for early intervention, improving
treatment plans, and optimizing hospital resource management. This project focuses on leveraging
Snowflake’s built-in capabilities to perform end-to-end predictive modeling for patient outcomes using
historical medical data, lab results, and treatment histories. The solution utilizes Snowflake SQL
functions for data preprocessing, including handling missing values, normalizing patient data, and
aggregating time-series health records. Machine learning models are implemented directly within
Snowflake using Snowflake ML functions and Python UDFs to predict patient risks based on past
diagnoses, medication history, and vital sign trends. The model results are stored and queried efficiently
using Snowflake’s optimized storage and indexing techniques, ensuring real-time insights for healthcare
professionals. This approach enables hospitals and research institutions to identify high-risk patients,
optimize care pathways, and improve overall healthcare outcomes—all within the Snowflake

ecosystem.
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LIST OF SYMBOLS
NOTATION
S.NO NAME NOTATION DESCRIPTION
Class Name
1. Class Represents a collection of
) similar entities grouped
+ public -attribute
together.
-private -attribute
Class A NAME Class B Associations represents
2. | Association static relationships
between classes. Roles
Class A Class B
represents the way the two
classes see each other.
O It aggregates several
3. Actor classes into a single class.
PN
Class A Class A .
Interaction between the
4. | Aggregation T T system and external
Class B Class B environment
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Used for additional process

Relation uses .
5. communication.
(uses)
Extends relationship is used
6. Relation extends when one use case is similar
(extends) > to another use case but does
a bit more.
7. Communication Communication between
various use cases.
8. | State [ State J State of the processes.

9. | Initial State ( ) Initial state of the object
10. Final state Final state of the object

11. Control flow Represents various control

flow between the states.

12. Decision box Represents decision making
process from a constraint

Interaction between the

System and external
Environment.

13. | Use case
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Represents physical

14. Component Modules which are a

collection of components.

Represents physical

15. Node Modules which are a

collection of components.

16. Data A circle in DFD represents a
Process/State state or process which has
been triggered due to some

event or action.

Represents external entities

17. External entity such as keyboard, sensors,

etc.

v

18. Transition Represents communication
that occurs between

processes.

19. Object Lifeline Represents the  vertical

dimensions that the object

| communications.

20. Message Message Represents the message

exchanged.

~

Department of CSE(Data Science), GNITC - 504 -
XV



Healthcare Data InsightsSBgedicting Patient OQutcomes Using Snowflake

CHAPTER-1

INTRODUCTION
« INTRODUCTION

In today’s data-driven healthcare environment, the ability to anticipate patient outcomes has become
a cornerstone of proactive and effective medical care. Early identification of at-risk patients can
significantly improve clinical decisions, reduce hospital readmissions, and streamline the use of
critical resources. However, harnessing large volumes of diverse healthcare data—from electronic
health records to lab results and treatment histories—poses both technical and operational
challenges.

This project presents an end-to-end predictive modeling solution built entirely within the Snowflake
ecosystem. By leveraging Snowflake’s scalable architecture, powerful SQL capabilities, and
integrated support for machine learning, we develop a seamless pipeline that processes historical
medical data and generates actionable predictions on patient outcomes. This approach allows
healthcare providers to make timely, data-informed decisions—ultimately improving patient care
and operational efficiency.

Predicting patient outcomes is vital for enhancing healthcare quality, reducing risks, and optimizing
resources. This project leverages Snowflake’s built-in capabilities to build a complete predictive
analytics pipeline using historical medical records, lab results, and treatment data. By performing
data preprocessing, machine learning, and real-time insights entirely within the Snowflake platform,
the solution empowers healthcare providers to identify high-risk patients early and improve clinical

decision-making.
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 SCOPE OF THE PROJECT

This project aims to develop a comprehensive, end-to-end predictive modeling solution for patient
outcomes, leveraging the full capabilities of the Snowflake Data Cloud. The scope encompasses the
entire pipeline from data ingestion to the delivery of actionable insights, with a focus on enabling
healthcare providers to make timely, data-informed decisions.

The solution begins with the integration of diverse healthcare data sources, including electronic
health records, lab test results, treatment histories, and patient demographics. Using Snowflake SQL
functions, the data is preprocessed to handle missing values, normalize metrics, and aggregate time-
series health data, ensuring it is clean, consistent, and ready for analysis.

Machine learning models are implemented directly within Snowflake using Snowflake ML and
Python User-Defined Functions (UDFs). These models are designed to predict patient outcomes and
identify risk factors based on historical diagnoses, medication patterns, and vital sign trends. The
modeling process remains fully in-database, reducing data movement and improving performance
and security.

Model results are stored using Snowflake’s high-performance storage architecture, which supports
fast and scalable querying. The predictive insights are made available in near real-time, enabling
clinicians and hospital administrators to proactively identify high-risk patients, adjust treatment
plans, and allocate resources more efficiently.

This project is limited to operations within the Snowflake platform and does not extend to external
machine learning platforms or streaming data systems. The ultimate goal is to enhance healthcare
outcomes through accurate predictions, all within a secure, scalable, and integrated Snowflake

environment.
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« OBJECTIVE

The primary objective of this project is to develop a robust, scalable, and fully integrated predictive
modeling framework within the Snowflake ecosystem to forecast patient outcomes using historical
healthcare data. This initiative aims to support healthcare providers in making proactive, data-driven
decisions that can significantly improve patient care, reduce clinical risks, and optimize hospital
operations.

Specifically, the project seeks to leverage Snowflake’s built-in capabilities—including SQL
processing, machine learning integration, and scalable data warehousing—to build an end-to-end
solution that enables accurate prediction of patient health risks. By utilizing historical data such as
patient demographics, lab test results, diagnosis codes, treatment history, and time-series vital signs,
the model will identify patterns associated with adverse outcomes or hospitalization risks.

The project involves the design and implementation of data preprocessing pipelines using
Snowflake SQL functions to clean, normalize, and prepare data for analysis. Machine learning
models will be developed directly within Snowflake using Snowflake ML and Python UDFs,
ensuring seamless integration, performance efficiency, and data security.

A key objective is to make these predictive insights accessible in real time by storing model outputs
in a query-optimized format. This enables clinicians, administrators, and healthcare analysts to
retrieve actionable insights quickly and use them to prioritize patient care, customize treatment
plans, and allocate resources efficiently.

Overall, this project aims to demonstrate how predictive healthcare analytics can be effectively
achieved entirely within the Snowflake environment—without relying on external tools—thus

offering a secure, scalable, and cost-efficient solution for modern healthcare institutions.

|
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CHAPTER 2
LITERATURE SURVEY

* REVIEW OF RELATED RESEARCH PAPERS
1. TITLE: Scalable and Accurate Deep Learning with Electronic Health
AUTHORS: A. Rajkomar, E. Oren, K. Chen, A. M. Dai, N. Haja;.
YEAR: 2018

DESCRIPTION: This paper presents a deep learning framework trained on large-scale
electronic health record (EHR) data to predict critical patient outcomes such as in-hospital
mortality, unplanned readmission, and length of stay. The authors leverage diverse clinical data
from multiple hospital systems, including demographics, diagnoses, medications, and lab results,
to build scalable predictive models using recurrent neural networks (RNNs) and feed-forward
architectures. Their models outperform traditional risk scoring systems and generalized linear
models in accuracy and robustness. Importantly, the study validates model performance across
different healthcare institutions, showcasing the generalizability of the approach. The authors

emphasize end-to-end deep learning pipelines that integrate heterogeneous and longitudinal

patient data for real-time clinical decision support. This work highlights the value of

comprehensive EHR-based predictive modeling in improving healthcare quality and resource

management.
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2. TITLE: Learning to Detect Sepsis with a Multitask Gaussian Process RNN Classifier

AUTHORS: J. Futoma, M. Hariharan, A. Heller, C. D. Buch, Z. Horng, and K. Sendak

YEAR: 2017

DESCRIPTION: This study introduces a multitask Gaussian Process Recurrent Neural Network
(GP-RNN) designed to detect sepsis early in hospitalized patients by modeling complex, time-
series clinical data. The model combines the uncertainty quantification capabilities of Gaussian
Processes with the temporal modeling strengths of RNNs, providing interpretable and accurate
risk scores for sepsis onset. By simultaneously predicting multiple clinical variables, the
multitask framework captures dependencies and temporal dynamics inherent in patient health
trajectories. The approach improves on prior models by addressing irregularly sampled and noisy
clinical data typical in healthcare. Experimental results demonstrate that the GP-RNN
outperforms baseline models in early detection, which is crucial for timely intervention and
improved patient outcomes. This research underscores the importance of advanced time-aware
modeling techniques in healthcare analytics. Its focus on sequential patient data and real-time

risk
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3. TITLE: In-Database Machine Learning: Leveraging Data Warehouse Systems for Predictive
Modeling

AUTHORS: R. Chen, A. Kumar, J. Naughton
YEAR: 2020

DESCRIPTION: This paper explores the concept of in-database machine learning (IDML),
integrating predictive modeling capabilities directly within data warehouse systems to avoid
exporting data to external ML platforms. The authors argue that IDML improves performance by
reducing data movement, enhances security by keeping sensitive data within the warehouse, and
simplifies workflows. The study surveys implementations of IDML, including SQL-based
analytics and user-defined functions (UDFs), and benchmarks effectiveness across commercial
and open-source platforms. They demonstrate how warehouses can efficiently handle feature
engineering and model training at scale. This approach is relevant to healthcare, where data
privacy and real-time prediction access are critical. By leveraging Snowflake’s built-in ML
functions and Python UDFs, this project aligns with best practices for building scalable, secure,

integrated patient outcome prediction models fully within a cloud data platform.

|
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4. TITLE: Explainable Machine Learning for Healthcare: A Multidisciplinary Prescriptive

AUTHORS: F. T. Liu, J. D. Lee, R. Ghassemi

YEAR: 2021

DESCRIPTION: This paper reviews explainable machine learning (XML) techniques applied
to healthcare, where transparency and interpretability are vital for clinician trust and adoption.
The authors discuss challenges posed by “black-box” models, which often lack clear rationale for
predictions, limiting clinical use. They review popular explainability methods such as SHAP
(SHapley Additive exPlanations) and LIME (Local Interpretable Model-agnostic Explanations),
showing how these tools help interpret feature importance and decision pathways. The paper
highlights cases where XML improved diagnostic accuracy, risk stratification, and treatment
planning by providing human-understandable explanations. Emphasizing the integration of
explainability into clinical ML workflows, this research supports efforts to deploy transparent
predictive models in environments like Snowflake, where Python UDFs can embed

explainability

|
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5. TITLE: Deep EHR: A Survey of Recent Advances in Deep Learning Techniques for
Electronic Health Record (EHR) Analysis
AUTHORS: J. Redmon, S. Divvala, R. Girshick, and A. Farhadi

YEAR: 2018

DESCRIPTION: This survey reviews recent advances in deep learning applied to electronic
health record (EHR) data. The authors categorize models including convolutional neural
networks (CNNs), recurrent neural networks (RNNs), and autoencoders, highlighting their
ability to learn complex temporal and multi-modal patterns from structured and unstructured
clinical data. They discuss challenges such as data heterogeneity, irregular sampling, and missing
values common in healthcare datasets. Applications include disease diagnosis, mortality
prediction, treatment recommendation, and patient phenotyping. The survey stresses the
importance of preprocessing techniques such as normalization and aggregation—methods
reflected in this project’s use of Snowflake SQL functions. By presenting state-of-the-art
architectures that capture patient health trajectories over time, the paper provides foundational
knowledge for developing robust predictive models implemented within scalable platforms like

Snowflake
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6. TITLE: Predicting Hospital Readmission Risk with Machine Learning: A Retrospective Cohort
Study.

AUTHORS: M. Futoma, D. Morris, and J. Lucas.
YEAR: 2016

DESCRIPTION: This retrospective cohort study evaluates machine learning algorithms for
predicting 30-day hospital readmission risk using structured electronic health record data. The
authors compare traditional clinical scoring systems with machine learning models including
logistic regression, random forests, and gradient boosting machines. Their findings show that
ML methods outperform clinical scores in precision and recall, better identifying high-risk
patients. The study emphasizes incorporating diverse patient data such as prior diagnoses,
medications, and lab results. It highlights challenges like feature selection and data preprocessing
critical for model accuracy. These findings underscore the potential of predictive analytics to
reduce readmissions and improve care coordination. This research aligns with the current

project’s goal to utilize historical patient information and in-database ML within Snowflake

|
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CHAPTER 3
SYSTEM REQUIREMENTS & SPECIFICATIONS

1. EXISTING SYSTEM

In the current healthcare landscape, many hospitals and research institutions use siloed systems for
storing and analyzing patient data. These systems often rely on traditional relational databases and
legacy health information systems (HIS) that lack integration with modern machine learning
frameworks. Data such as patient demographics, lab test results, medication history, and diagnoses
are stored in separate systems, making it difficult to perform holistic analysis. This fragmentation
results in inefficient workflows and delays in identifying high-risk patients.

Additionally, most existing predictive models are developed outside the core data platforms,
requiring extensive data extraction, transformation, and loading (ETL) into third-party analytics
tools. This not only introduces latency but also increases the risk of data breaches and compliance
issues. Healthcare professionals often face challenges in accessing real-time insights because
models are not embedded within their operational systems, and any updates to models require

additional integration work.

1. EXISTINGSYSTEM DISADVANTAGES

The Snowflake-based system for predicting patient outcomes faces several challenges. Data privacy
and security are critical, with strict regulations like HIPAA to navigate. Model interpretability is
another issue, as complex machine learning models can be difficult for healthcare professionals to
trust and understand. Data quality is a concern, as incomplete or biased datasets can lead to
inaccurate predictions. Additionally, the system’s scalability could incur high costs, especially for
smaller institutions. Moreover, relying on Snowflake's cloud infrastructure for real-time processing
could create latency issues in critical situations where immediate decisions are needed. Moreover,
relying on Snowflake's cloud infrastructure for real-time processing could create latency issues in
critical situations where immediate decisions are needed. The complexity of integrating real-time

data from various sources may also complicate the system's deployment.
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2. PROPOSED SYSTEM

The proposed system aims to leverage the powerful capabilities of Snowflake, a cloud-based data
platform, to predict patient outcomes in healthcare using historical medical data. The system
integrates data preprocessing, machine learning model deployment, and real-time analytics, all
within the Snowflake environment, ensuring a streamlined workflow. By analyzing patient
data—such as medical history, diagnoses, medication, and lab results—the system provides
actionable insights, enabling healthcare professionals to make informed decisions. It also
enhances resource management by identifying high-risk patients, allowing for early intervention

and improved care planning.

Data preprocessing is a critical step in ensuring the model’s accuracy and effectiveness.
Snowflake’s SQL functions handle tasks such as data cleaning, normalization, and feature
engineering. This ensures that the input data is consistent and in the proper format for machine
learning models. For example, missing values in patient records are managed through imputation
techniques, while vital signs and lab results are normalized to comparable scales. These
preprocessing tasks are carried out efficiently within Snowflake, eliminating the need for

external data processing tools.

Another standout feature of YOLOV11 is its superior adaptability to diverse environments and
tasks. Whether dealing with occlusions, low visibility, or overlapping objects, YOLOvI11 excels
in challenging scenarios where other models may struggle. It provides more precise object

localization and segmentation, even in crowded or cluttered scenes.

The heart of the system is the deployment of machine learning models directly within Snowflake.
Using Snowflake ML functions and Python UDFs (user-defined functions), predictive models are
trained on historical data to assess patient risks. Models are built to predict the likelihood of
adverse events, such as readmission or complications, based on past diagnoses and clinical trends.
By embedding machine learning directly within the Snowflake environment, the system
eliminates the need to move data between platforms, speeding up training and inference processes

while maintaining security.

|
Department of CSE(Data Science).GNITC

-515-



Healthcare Data InsightsSPgedicting Patient Outcomes Using Snowflake

1. PROPOSED SYSTEM ADVANTAGES

The proposed system offers real-time insights for early intervention, improving patient outcomes. It
ensures data security and compliance with regulations like HIPAA through Snowflake’s encryption
and access controls. Machine learning models predict patient risks, aiding in personalized care.

Additionally, the cloud-based infrastructure reduces costs, offering scalability and efficiency

3. GENERAL

The proposed system utilizes Snowflake for predictive analytics, analyzing historical patient data to
forecast outcomes. It integrates data preprocessing, machine learning, and real-time insights within
Snowflake’s secure, scalable cloud platform. This enables healthcare providers to make informed

decisions, optimize resources, and improve patient care while ensuring regulatory compliance.

4. HARDWARE REQUIREMENTS

The proposed system is cloud-based, relying on Snowflake’s infrastructure to handle compute,
storage, and scalability needs. By processing healthcare data within Snowflake, it eliminates the
need for heavy on-premises hardware, offering cost-efficiency and flexibility. The cloud-based
platform ensures scalability, enabling healthcare providers to manage and analyze large datasets in
real-time. The integration of data preprocessing, machine learning models, and secure data storage

streamlines the entire workflow, providing healthcare professionals with timely, actionable insights

PROCESSOR : DUAL CORE 2 DUOS.
RAM : 16GB RAM
HARD DISK : 250 GB

5. SOFTWARE REQUIREMENTS

The software requirements document is the specification of the system. It should include both a
definition and a specification of requirements. It is a set of what the system should do rather than
how it should do it. The software requirements provide a basis for creating the software

requirements specification. It is useful in estimating cost, planning team activities, performing
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tasks and tracking the teams and tracking the team’s progress throughout the development

activity.

Operating System : Windows 7/8/10
Platform : Spyder3
Programming Language : Python

Front End : Spyder3

6. FUNCTIONAL REQUIREMENTS

The system must integrate diverse healthcare data sources, preprocess and normalize data using
Snowflake SQL functions and Python UDFs, and deploy machine learning models within
Snowflake using Snowpark and Python libraries like scikit-learn, XGBoost, and LightGBM. It
should enable real-time analytics through Snowpipe, ensure compliance with healthcare
regulations such as HIPAA, and provide data visualization capabilities through integration with
tools like Tableau or Power Bl. Additionally, the system must support scalable data processing

and secure data sharing to facilitate collaboration across healthcare organizations.

7. NON-FUNCTIONAL REQUIREMENTS

The major non-functional Requirements of the system are as follows

Usability

The system is designed with completely automated process hence there is no or less user
intervention.

Reliability

The system is more reliable because of the qualities that are inherited from the chosen platform
python. The code built by using python is more reliable.

Performance

This system is developing in the high level languages and using the advanced back-end
technologies it will give response to the end user on client system with in very less time.
Supportability

The system is designed to be the cross platform supportable. The system is supported on a wide
range of hardware and any software platform, which is built into the system.

Implementation

|
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The system is implemented in web environment using Jupyter notebook software. The server is
used as the intelligence server and windows 10 professional is used as the platform. Interface the

user interface is based on Jupyter notebook provides server system.

|
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CHAPTER 4
PROJECT DESCRIPTION

1. GENERAL

The proposed system leverages Snowflake's cloud-based data platform to build a predictive
analytics solution aimed at improving patient outcomes in healthcare settings. By integrating diverse
data sources such as Electronic Health Records (EHR), lab results, and patient demographics, the
system enables the creation of a comprehensive patient profile. Utilizing Snowflake's scalable
architecture, data preprocessing tasks—including handling missing values, normalization, and
feature engineering—are efficiently executed within the platform using SQL functions and Python
UDFs. Machine learning models, developed with libraries like scikit-learn, XGBoost, and
LightGBM, are deployed directly within Snowflake using Snowpark, facilitating seamless model
training and inference. Real-time patient risk predictions are generated by analyzing historical
medical data, lab results, and treatment histories, providing healthcare professionals with timely
insights. The system ensures optimized query performance through Snowflake's clustering and
partitioning techniques, enabling rapid retrieval of patient data. Additionally, the platform's
scalability and cost-efficiency allow for the processing of large-scale patient records, supporting
hospitals and research institutions in identifying high-risk patients, optimizing care pathways, and
enhancing overall healthcare outcomes. By executing data processing, model training, and inference

entirely within Snowflake, the system offers a fast, scalable, and cost-effective solution .
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2. METHODOLOGIES

1. MODULES NAME

1. Data Integration and Real-Time Ingestion

2. Data Preprocessing and Feature Engineering
3. Machine Learning Model Development

4. Model Deployment and Inference

5. Predictive Analytics and Anomaly Detection

6. Data Visualization and Reporting

1. MODULES EXPLANATION

1. Data Integration and Real-Time Ingestion:The system utilizes Snowpipe for real-time data
ingestion, enabling the continuous loading of structured and semi-structured healthcare data from
various sources such as Electronic Health Records (EHRs), laboratory systems, and wearable
devices. This approach ensures that the analytics platform remains up-to-date with the latest patient

information, facilitating timely decision-making .

2. Data Preprocessing and Feature Engineering :Data preprocessing is performed within
Snowflake using SQL functions and Python User-Defined Functions (UDFs). This includes
handling missing values, normalizing data, and engineering features essential for predictive
modeling. For instance, text data from clinical diagnoses is parsed and transformed into binary

features indicating the presence of specific medical conditions

3. Machine Learning Model Development :Machine learning models are developed using
Snowpark, Snowflake's development environment that supports Python libraries like scikit-learn,
XGBoost, and LightGBM. These models are trained directly within the Snowflake platform,

eliminating the need for data movement and ensuring compliance with healthcare data regulations .

4. Model Deployment and Inference :Once trained, models are deployed within Snowflake as

Python UDFs, allowing for seamless integration into existing healthcare workflows. For example, in
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predictive maintenance scenarios, model inference is facilitated by Snowpark stored procedures,

enabling real-time predictions without compromising data security

S. Predictive Analytics and Anomaly Detection : Snowflake's ML functions, such as FORECAST
and ANOMALY DETECTION, are leveraged to perform predictive analytics and identify outliers
in healthcare data. These functions enable the system to forecast patient outcomes and detect

anomalies in clinical metrics, providing healthcare professionals with actionable insights

6. Data Visualization and Reporting : The system integrates with Business Intelligence tools like
Tableau and Power BI for data visualization and reporting. This integration allows healthcare
professionals to interact with predictive analytics through intuitive dashboards, enhancing decision-

making and patient care .

2. TECHNIQUE USED OR ALGORITHM USED
1. EXISTING TECHNIQUE

In the proposed healthcare predictive analytics system utilizing Snowflake, several established
algorithms and techniques are employed to analyze and predict patient outcomes effectively. These
methodologies are integral to processing complex healthcare data and generating actionable

insights.

Decision trees are utilized for both classification and regression tasks, providing interpretable
models that map patient data to outcomes. Random Forests, an ensemble method, enhance
predictive accuracy by aggregating multiple decision trees, reducing overfitting, and improving
generalization across diverse patient populations. These models are particularly effective in

identifying risk factors and predicting disease progression.

Gradient Boosting Machines (GBM) is an ensemble technique that builds sequential decision trees,
each correcting errors of its predecessor. This method is adept at handling complex datasets with
non-linear relationships, making it suitable for predicting patient outcomes like readmission risks or

disease recurrence.
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Deep learning models, such as artificial neural networks, are employed to capture intricate patterns
in large-scale healthcare data, including medical imaging and time-series patient records. These
models are particularly useful in diagnosing conditions from medical images and predicting patient

deterioration in real-time.

The K-NN algorithm classifies patients based on the majority class among their nearest neighbors in
the feature space. This non-parametric method is valuable for clustering patients with similar

medical histories, aiding in personalized treatment planning and identifying at-risk groups.

SVMs are utilized for classification tasks, particularly in distinguishing between different disease
states or predicting treatment responses. By finding the optimal hyperplane that separates classes,
SVMs provide robust models, especially in high-dimensional spaces with complex decision

boundaries.

Time series models, including Autoregressive Integrated Moving Average (ARIMA), are applied to
forecast patient metrics over time, such as vital signs or lab results. These models help in

anticipating acute events and planning interventions proactively.

By integrating these algorithms within the Snowflake platform, the system ensures efficient data
processing, scalability, and compliance with healthcare regulations, facilitating accurate predictions

and improved patient care.

DRAWBACKS

e Data Quality and Integration Issues: Healthcare data is often fragmented across various
systems, leading to inconsistencies and incomplete datasets. This fragmentation complicates data

integration and can result in inaccurate predictions if not properly addressed.

e Interpretability of Predictive Models: Many advanced machine learning algorithms function as
"black boxes," providing predictions without clear explanations of how they were derived. This lack

of transparency can hinder clinicians' trust and acceptance of the models.
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¢ Ethical Considerations: The use of sensitive patient data raises privacy concerns, there is a risk
of perpetuating existing biases if the models are trained on unrepresentative datasets. Such biases

can lead to disparities in healthcare outcomes among different patient groups.

e Implementation Costs and Resource Requirements: The adoption of predictive analytics
systems can be resource intensive. Healthcare organizations may face challenges related to the high

costs of technology adoption.

2. PROPOSED TECHNIQUE USED OR ALGORITHM USED

In the proposed healthcare predictive analytics system utilizing Snowflake, advanced machine
learning and deep learning techniques are employed to enhance predictive accuracy and
interpretability. These methodologies are integral to processing complex healthcare data and

generating actionable insights.

Ensemble Learning is a core component, combining multiple machine learning models to improve
prediction accuracy and robustness. By aggregating the strengths of various models, ensemble
methods like Random Forests and Gradient Boosting Machines reduce overfitting and enhance
generalization across diverse patient populations. This approach is particularly effective in

identifying risk factors and predicting disease progression.

RETAIN (Reverse Time Attention Model) is utilized to capture intricate patterns in sequential
healthcare data. This deep learning model employs a two-level neural attention mechanism to
identify influential past visits and significant clinical variables, allowing for high accuracy while
maintaining interpretability. RETAIN mimics physician practice by attending to Electronic Health
Record (EHR) data in reverse time order, ensuring that recent clinical visits receive appropriate
attention. This method is particularly useful in diagnosing conditions from medical histories and

predicting patient deterioration in real-time.

Natural Language Processing (NLP) techniques are applied to extract valuable insights from
unstructured clinical notes and medical literature. NLP enables the analysis of sentiment, speech

patterns, and linguistic cues to detect signs of mental distress, contributing to early diagnosis and

|
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improved treatment strategies. This is crucial as many mental health disorders are diagnosed via

speech in doctor-patient interviews, utilizing the clinician's skill for behavioral pattern recognition.

By integrating these advanced algorithms within the Snowflake platform, the system ensures
efficient data processing, scalability, and compliance with healthcare regulations, facilitating

accurate predictions and improved patient care.

ADVANTAGES

Improved Patient Outcomes: By analyzing historical and real-time data, the system can identify
patients at high risk of developing certain conditions, enabling early intervention. This proactive
approach leads to better patient outcomes and reduced complications.

Enhanced Preventive Care: Predictive analytics helps in identifying high-risk individuals,
allowing healthcare providers to implement proactive measures to prevent the onset or progression
of diseases, thereby reducing the need for more intensive treatments later.

Cost Reduction: By optimizing resource allocation and preventing unnecessary hospitalizations, the
system can significantly reduce healthcare costs. Early interventions and personalized treatment
plans help in avoiding costly emergency care.

Increased Operational Efficiency: Healthcare organizations can improve their operational
efficiency through better capacity planning and resource management. Predictive analytics aids in
streamlining workflows and enhancing patient scheduling.

Data-Driven Decision Making: The system provides clinicians and administrators with data-driven
insights to support more informed decision-making, leading to better patient care and optimized
resource utilization.

Personalized Patient Care: By analyzing individual patient data, the system enables more
personalized and targeted healthcare interventions, improving patient satisfaction and adherence to
treatment plans.

Improved Population Health: Predictive analytics supports population health management
initiatives by identifying trends and risk factors across patient groups, allowing for targeted public

health interventions.
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CHAPTER 5
DESIGN ENGINEERING

1. GENERAL
Design Engineering deals with the various UML [Unified Modelling language] diagrams

for the implementation of project. Design is a meaningful engineering representation of a thing
that is to be built. Software design is a process through which the requirements are translated into
representation of the software. Design is the place where quality is rendered in software
engineering.

2. UML DIAGRAMS

1. USE CASE DIAGRAM

Cresne Snowfake
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Feediack for Tmning

Audit & Cormplianoes

Fig 5.2.1 : Use Case Diagram
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EXPLANATION

The main purpose of a use case diagram is to show what system functions are performed for

which actor. Roles of the actors in the system can be depicted. The above diagram consists of

user as actor. Each will play a certain role to achieve the concept.

2.  CLASS DIAGRAM

Create a Snowflake
Sstore Create Database
®modedatal) >y
% create Batureoutcomevalidation ) "helathl}

: Azure Account
et &wdatastorage
Hospitaldata Ssdataparzing
— 7| &healthdat

*patientdata( o s -
:rmuﬁt(} * gatherin brmation fompatient

responsel)

[

|
!
|

Audit & Compliance

&data

% patient histon}

%gathempatientdatal)

Fig 5.2.2: Class Diagram

EXPLANATION

In this class diagram represents how the classes with attributes and methods are linked together

to perform the verification with security. From the above diagram shown the various classes

involved in our project.
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3. OBJECT DIAGRAM

Azure Account Create a Snowfake
e ;?— T~ =4 Create Database

.
/
H‘x )
| /
\ /

¥
Audit & Compliance -l Hcaltime Monitoring

Fig 5.2.3: Object Diagram

EXPLANATION

In the above digram tells about the flow of objects between the classes. It is a diagram that shows
a complete or partial view of the structure of a modeled system. In this object diagram represents

how the classes with attributes and methods are linked together to perform the verification with

security.
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4. STATE DIAGRAM

User

[Ensure Access Permissinlj

EEather Data from Healthcare Interneﬂ

i

Create Database

Mode Data

Query Insights

Realtime Monitoring

Feedback Far Traininﬂ

Audit & Compliance

JHIHE

.

Fig 5.2.4: State Diagram

EXPLANATION

State diagram is a loosely defined diagram to show workflows of stepwise activities and
actions, with support for choice, iteration and concurrency. State diagrams require that the
system described is composed of a finite number of states; sometimes, this is indeed the case,
while at other times this is a reasonable abstraction. Many forms of state diagrams exist, which

differ slightly and have different semantics.
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5. ACTIVITY DIAGRAM

Create Snowflake

fnﬁure Access F‘ermiEEiu:-D
i Gather Data Healthcare ‘;

Mode Data

|

Greate Feature Cutcome ".-'alidatioD
Query Insights

Real time Monitoring

i/

Audit & Compilance

Fig: 5.2.5 : Activity Diagram
EXPLANATION

Activity diagrams are graphical representations of workflows of stepwise activities and

actions with support for choice, iteration and concurrency. In the Unified Modelling Language,

activity diagrams can be used to describe the business and operational step-by-step workflows of

components in a system. An activity diagram shows the overall flow of control.
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6. SEQUENCE DIAGRAM
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Fig 5.2.6: Sequence Diagram

EXPLANATION

A sequence diagram in Unified Modelling Language (UML) is a kind of interaction
diagram that shows how processes operate with one another and in what order. It is a construct of
a Message Sequence Chart. A sequence diagram shows object interactions arranged in time
sequence. It depicts the objects and classes involved in the scenario and the sequence of

messages exchanged between the objects needed to carry out the functionality of the scenario.
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7. COLLABORATION DIAGRAM

1: Register Account
6: Login Azure Portal

= Create
Snowflake

=5
]
m
=

\L 7: Mode Data

Gather Data
Healthcare

\L 4: Add Health Data(csv json and xml)

Create Feature
Validation

\L 2: Query Insights

Create Realtime
Database = Monitoring

J: Feedback for Training
5: Audit & Cpmpliance

Fig 5.2.7: Collaboration Diagram

EXPLANATION

A collaboration diagram, also called a communication diagram or interaction diagram, is
an illustration of the relationships and interactions among software objects in the Unified
Modelling Language (UML). The concept is more than a decade old although it has been refined

as modelling paradigms have evolved.
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8. COMPONENT DIAGRAM

Uzer Login Azure
— —= Account

Feedback
training

Audit &
Compliance

EXPLANATION

In the Unified Modelling Language, a component diagram depicts how components are wired
together to form larger components and or software systems. They are used to illustrate the
structure of arbitrarily complex systems. User gives main query and it converted into sub queries

and sends through data dissemination to data aggregators. Results are to be showed to user by

Realtime
e— — Monitoring

Create
M odedata
- %% Snovflake  |— %

Fig 5.2.8: Component Diagram

l
l

W

Query Create®eatureout
= — Insighta = comevalidation

data aggregators. All boxes are components and arrow indicates dependencies.
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9. DATA FLOW DIAGRAM

Success
Create e
Database
Error
I Message

Database

Level 0

Fig 5.2.9.1: Data Flow Diagrams
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Level 1

Gather Data from Health

Care

Create Database

F

A 4

Realtime Health monitoring

Audit & Compilance Azure

Fig 5.2.9.2: Data Flow Diagrams

EXPLANATION

A data flow diagram (DFD) is a graphical representation of the "flow" of data through an
information system, modelling its process aspects. Often they are a preliminary step used to create an
overview of the system which can later be elaborated. DFDs can also be used for the visualization of data
processing (structured design).A DFD shows what kinds of data will be input to and output from the
system, where the data will come from and go to, and where the data will be stored. It does not show
information about the timing of processes, or information about whether processes will operate in

sequence or in parallel.
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10. DEPLOYMENT DIAGRAM

Azure Account

Create
Database

Real time
Maonitoring

Audit &
Compliance

Fig: 5.2.10: Deployment Diagram

EXPLANATION

Deployment Diagram is a type of diagram that specifies the physical hardware on which the
software system will execute. It also determines how the software is deployed on the underlying

hardware. It maps software pieces of a system to the device that are going to execute it.
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11. SYSTEM ARCHITECTURE

Create Azure DB ]

Create Storage Account

MMode Data

F

h

Create Feature Outcome Validation

Audit & Compiliance Azure

Fig 5.2.11 System Architecture
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5.2.12. E-R DIAGRAM

Usernam
'
\ e

Create Azure Health
M Apcount & Azure Azure
Data Factories 3

User
b

Fig 5.2.12 E-R diagram

EXPLANATION

Entity-Relationship Model (ERM) is an abstract and conceptual representation of data. Entity-
relationship modeling is a database modeling method, used to produce a type of conceptual schema
or semantic data model of a system, often a relational database.
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CHAPTER 6
DEVELOPMENT TOOLS

3. GENERAL

4 Activate your Snowflake accour % | 5% Home - Snowflake @® snowflake trial account - Googl X +

c 2% google.com

Go gle snowflake trial account X & @ Q & i e
All  Videos Images News Shortvideos Shopping Forums More - Toals -
Snowflake Trial

https://signup.snowfiake.com

Snowflake Trial
Start your 30-day free Snowflake trial which includes $400 worth of free usage. Create a Snowflake
account. 1/ 2. Already have an account? Sign in. First name.

1/2 "
Snowflake est conforme HIPAA, PCI DSS, SOC 1 et SOC 2 Type ...

More results from snowflake.com »

Snowflake Documentation
X dacs.snowflake.com » admin-tial-account &

Trial accounts
A Snowflake trial account lets you evaluate/test Snowflake's full range of innovative and powerful
features with no cost or contractual obligations. To sign up ..

Fig 6.1.1: Go to snowflake trail account
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Snowflake Trial a

c 25 signup.snowflake.com

db .. .
XS snowflake

START YOUR AT i
30-DAY FREE TRIAL
Create a Snowflake account

Gain immediate access to the Al Data Cloud Already have an account? Sign in

A5 First Last
Enable your most critical data workloads HEERNEMS A name

Scale instantly, elastically, and near-infinitely across
Work email

public clouds

Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type Why are you signing up?
2 compliant, and FedRAMP Authorized

22 signup.snowflake.com

T —— T ————

b 1AK 1 YUUR - includes $400 worth o-f-free usagé.
30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud Already have an account? Sign in

o First Last
Enable your most critical data workloads sl e

‘ unknown (] | unknown

Scale instantly, elastically, and near-infinitely across
Work email

public clouds
‘ unknown@gmail.com

Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type Why are you signing up?
2 compliant, and FedRAMP Authorized

‘ Other

By clicking the button below you understand that
Snowflake will process your personal infarmation in
accordance with its Privacy Notice. | may withdraw my
consent through unsubscribe links at any time.

Prnnters India

Fig 6.1.3: fill the details
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Snowflake Trial

25 signup.snowflake.com

IS

b IAKI Y U U K N -il;;lzi.des $400 worth o.f- free usag;
30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud Already have an account? Sign in

A First name Last name
Enable your most critical data workloads

‘ unknown (] | unknown

Scale instantly, elastically, and near-infinitely across
Work email

public clouds
‘ unknown@gmail.com

Snowflake is HIPAA, PCI DSS, SOC 1 and SOC 2 Type Why are you signing up?
2 compliant, and FedRAMP Authorized

% g

‘. Other

By clicking the button below you understand that
Snowflake will process your personal information in
accordance with its Privacy Notice. | may withdraw my
consent through unsubscribe links at any time.

™
)

Privacy - Terms

Frintaes India

Fig 6.1.4: click continue to proceed

Snowflake Trial x +

c 25 signup.snowflake.com

Now, let's set up your account
Gain immediate access to the Al Data Cloud
Company name

Enable your most critical data workloads

Scale instantly, elastically, and near-infinitely across Job title

public clouds

= Chi s flake editi L
Snowflake is HIPAA, PCI DSS, SOC 1 and SOC 2 Type b el e b et

2 compliant, and FedRAMP Authorized Enterprise (Most popular) -

Choose your cloud provider

Snowflake runs on top of the cloud platform you're already
working with.

S

Microsoft Azure Amazon Web Google Cloud
Services Platform

Region

Asia Pacific (Singapore)

| 1 hava raad and aaran ta tha Snowflake Salf Sarviee On

Fig 6.1.5:select cloud platform
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Home

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Now, let's set up your account

Company name

Enable your most critical data workloads | startup []

Scale instantly, elastically, and near-infinitely across Job title

public clouds | deveioper ©

Snowflake is HIPAA, PCI DSS, SOC 1 and SOC 2 Type el R N FEarninere

2 compliant, and FedRAMP Authorized

| Enterprise (Most popular) v

Choose your cloud provider

@ m:gm!% @ Snowflake runs on top of the cloud platform you're already

working with.

== 2 O

Microsoft Azure Amazon Web Google Cloud
Services Platform

FedRAMP

Region

I assme e s cos suay

Fig 6.1.6: fill the details

your Snowflake acco X Home - S ] x Snowflake Trial

25 signup.snowflake.com

Scale instantly, elastically, and near-infinitely across Job title

public clouds ‘ developer (]

o
Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type ChapseyourSnowliake edition ~sanren
2 compliant, and FedRAMP Authorized ‘ Erterprise (Most populer)

Choose your cloud provider

@ mi% Snowflake runs on top of the cloud platform you're already

working with.

—JEEI

Microsoft Azure Amazon Web Google Cloud
Services Platform

Region

‘ Asia Pacific (Singapore)

| have read and agree to the Snowflake Self Service On
Demand Terms.

Get started

Fig 6.1.7: select your region
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your Snowflake accour X Home

25 signup.snowflake.c

Scale instantly, elastically, and near-infinitely across

public clouds

Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type
2 compliant, and FedRAMP Authorized

@ mwn
== VERIFIED

Fig 6.1.8: complete acknowledgement

your Snowflake accour X Home
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Scale instantly, elastically, and near-infinitely across

public clouds
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T B
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Fig 6.1.9: get started
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Snowflake

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Almost there...

We're working on setting up your account. Help us
better serve you by answering these questions.

Enable your most critical data workloads
What will you use Snowflake for?
Scale instantly, elastically, and near-infinitely across )
List or buy data from the Snowflake
public clouds marketplace

Use Snowflake as a data warehouse and
Snowflake is HIPAA, PCI DSS, SOC 1 and SOC 2 Type data lake

2 compliant, and FedRAMP Authorized Run data analysis and build visualizations

Use Snowflake Cortex Al to run LLMs, build
RAG apps, and deploy ML models

Load data, build a data pipeline or migrate
an existing warehouse

Build or train a machine learning model

Build or distribute an application with
Snowflake

S5
Privaty - Tefms

Fig 6.1.10: requirements page

flake accol x Home X Snowflake Trial

25 signup.snowflake.com

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Almost there...

We're working on setting up your account. Help us
better serve you by answering these questions.

Enable your most critical data workloads

What will you use Snowflake for?

Scale instantly, elastically, and near-infinitely across .

List or buy data from the Snowflake
public clouds marketplace

Use Snowflake as a data warehouse and
Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type data lake

2 compliant, and FedRAMP Authorized

mHIPAA
oSl VeRiFieD

Run data analysis and build visualizations

RAG apps, and deploy ML models

Load data, build a data pipeline or migrate
an existing warehouse

Use Snowflake Cortex Al to run LLMs, build
Build or train a machine learning model

Build or distribute an application with
Snowflake

=

Fig 6.1.11: select requirements
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Home - S ke x ake Trial

25 signup.snowflake.com

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Almost there...

We're working on setting up your account. Help us
better serve you by answering these questions.

Enable your most critical data workloads

What will you use Snowflake for?

Scale instantly, elastically, and near-infinitely across
List or buy data from the Snowflake

public clouds marketplace

Use Snowflake as a data warehouse and

Snowflake is HIPAA, PC| DSS, SOC 1and SOC 2 Type data lake

2 compliant, and FedRAMP Authorized

-4

Run data analysis and build visualizations

RAG apps, and deploy ML models

Load data, build a data pipeline or migrate
an existing warehouse

Use Snowflake Cortex Al to run LLMs, build
Build or train a machine learning model

Build or distribute an application with
Snowflake

-

Fig 6.1.12: click continue to proceed

your Snowflake acco x Home - Sn 3 X Snowflake Trial

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Almost there...

We're working on setting up your account. Help us
better serve you by answering these questions.

Enable your most critical data workloads

Select your preferred language(s) to work in

Scale instantly, elastically, and near-infinitely across
Python
public clouds
| sQL

Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type | Java
2 compliant, and FedRAMP Authorized | Scala
Other

CR

| don't have coding experience

Privacy - Terms

Fig 6.1.13: languages preferred
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ate your Snowflake accor x Home e > Snowflake Trial

¢% signup.s lake.com

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Almost there...

We're working on setting up your account. Help us
better serve you by answering these questions.

Enable your most critical data workloads
Select your preferred language(s) to work in

Scale instantly, elastically, and near-infinitely across
Python

public clouds
saQL

Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type | Java
2 compliant, and FedRAMP Authorized Scala
Other

OR

| don't have coding experience

your lake accour X

2% signup.snowflake.com

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Almost there...

We're working on setting up your account. Help us
better serve you by answering these questions.

Enable your most critical data workloads

Select your preferred language(s) to work in

Scale instantly, elastically, and near-infinitely across
Python

public clouds
saQL

Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type | Java
2 compliant, and FedRAMP Authorized Scala
Other

OR

| don't have coding experience

Fig 6.1.15: click submit
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Activate your Snowflake acco x Home lake X Snowflake Trial

30-DAY FREE TRIAL

Gain immediate access to the Al Data Cloud

Check your inbox!

Enable your most critical data workloads . i
An email to activate your account has been sent to

unknown@gmail.com. It may take a few minutes to
Scale instantly, elastically, and near-infinitely across arrive.

public clouds .
Meanwhile, here are a few resources to check out:

Snowflake is HIPAA, PCI DSS, SOC 1and SOC 2 Type

. . Get started with Snowflake documentation
2 compliant, and FedRAMP Authorized

- mmp,u @ Sign up for a free, instructor-led Virtual
@ "“'"m Hands-On Lab

FedRAMP

Explore industry-specific user cases and
walkthroughs in our Solutions Center

™

% snowflake'?

Fig 6.1.16: receive an email

! Activate your Snowflake accour X Snowflake Trial

c 2% mail.google.com

= M Gmail Q, search mail = ® © + m
2 €« B O m 8 @ 10f 7,691 > Em -~
o Activate your Snowflake account inbox x e B
¥ Snowflake Computing <no-reply@snowflake.net> 403PM (4 minutesaga) ¢ @ € i
@ tome ~
B
Do

b

3o< snowflake
i 1
s Congratulations on getting started with Snowflake! Click the button below

to activate your account.

CLICK TO ACTIVATE

This activation link is temporary and will expire in 72 hours.

Save this for later
@ Once you activate your account, you can access it at

Fig 6.1.17: click on activate
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1 X kthmxin-zd23645 snowflakeco: X +

Activate your Snowflake

c 2% kthmxtn-zd33645.snowflakecomputing.com

Welcome to Snowflake

m akshitha, please choose a username and
password to get started

KEYNOTE
|u7emame LIVESTREAM

Username can contain only letters and numbers

Password

Your password must be 14 - 256 characters and contain at
least 1 number(s), O special character(s), 1 uppercase and
1 lowercase letter(s)

N

SNOWFLAKE
SUMMIT 25

Confirm password

Get started

Fig 6.1.18: fill the necessary details

1 Activate your Snowflake accol Home - Snowflake
C 25 app.snowflake.com
L
208 Home = Feedback
s
+ Q, Search this account, Marketplace, and documentation
(™ Quick actions
Q * o F 8
6 Upload local files Load from cloud storage Query data Invite users
Quickly convert data into tables Use a SQL template to load data Create a SQL Worksheet Collaborate with others on your team
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+
@ TITLE TYPE VIEWED + UPDATED
& 2025-06-04 4:21pm SQL Worksheet just now just now
Go to all projects v
Qo

Start with a project template v

Fig 6.1.19: home page of snowfalke
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4. HISTORY OF SNOWFLAKE

Snowflake Inc. was founded in July 2012 by Benoit Dageville, Thierry Cruanes, and Marcin
Zukowski in San Mateo, California. Dageville and Cruanes, former data architects at Oracle, and
Zukowski, co-founder of Vectorwise, aimed to revolutionize data warehousing by building a
platform designed specifically for the cloud. In 2014, Snowflake emerged from stealth mode and
began offering its cloud-native data warehouse, which separated compute from storage to provide
scalable and efficient data processing. The company initially ran on Amazon Web Services (AWS)

and later expanded to Microsoft Azure in 2018 and Google Cloud Platform in 2019.

Snowflake's growth trajectory accelerated with significant investments and product innovations. In
June 2015, the company launched its first product, a cloud data warehouse. By 2020, Snowflake had
raised $3.36 billion in its initial public offering (IPO), the largest software IPO at that time,
achieving a valuation of approximately $70 billion. The IPO attracted investments from notable
firms, including Berkshire Hathaway and Salesforce Ventures. As of 2025, Snowflake has expanded
its platform to run on AWS, Microsoft Azure, and Google Cloud Platform, serving over 10,000

customers and processing billions of queries daily.

5. FEATURES OF SNOWFLAKE

Separation of Compute and Storage: Snowflake's architecture allows compute and storage to

scale independently, enabling efficient resource utilization and cost management.

Zero-Copy Cloning: This feature enables the creation of instant, cost-effective clones of databases,

schemas, and tables without duplicating data, facilitating development and testing processes.

Time Travel: Snowflake provides the ability to access historical data, allowing users to query,

restore, or clone data as it appeared at any point within a defined retention period.

Fail-Safe: In addition to Time Travel, Snowflake offers a fail-safe feature that provides an

additional layer of data protection, ensuring data recovery in case of critical failures.

Data Sharing: Snowflake enables secure and governed sharing of live data across different

Snowflake accounts, facilitating collaboration without the need for data duplication.

|
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Automatic Scaling: The platform can automatically adjust compute resources to handle varying

workloads, ensuring consistent performance during peak and off-peak times.

Secure Data Governance: Snowflake offers robust security features, including role-based access

control, data masking, and encryption, to ensure data privacy and compliance.

Support for Semi-Structured Data: The platform natively supports semi-structured data formats

like JSON, Avro, and Parquet, allowing for seamless integration and analysis.

Extensibility with Snowpark: Snowpark allows developers to write code in languages like Python,

Java, and Scala within Snowflake, enabling advanced analytics and machine learning workflows
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CHAPTER 7
IMPLEMENTATION

7. IMPLEMENTATION AND SNAPSHOTS

Activate your Snowflake accou: %

C 22 app.snowflake.com

Jdb 2025-06-04 4:21pm 2025-06-04 5:48pm + .
>0
am
Databases  Workshasts o ) ACCOUNTADMIN + COMPUTE_WH (X-Small) Share
+
Q Search objects c HEALTHCARE_ANALYTICS.PATIENT_OUTCOMES Settings (7 Openin Workspaces
m A SNOWFLAKE n
Q ) SNOWFLAKE_LEARNING_DB 2
- 3 -- Step 1: Create Database and Schema
® = SNOWFLAKE_SAMPLE_DATA 4 CREATE OR REPLACE DATABASE HEALTHCARE_ANALYTICS;
USE DATABASE HEALTHCARE_ANALYTICS;
6
B8 7 CREATE OR REPLACE SCHEMA PATIENT_OUTCOMES;
8 USE SCHEMA PATIENT_OUTCOMES;
o 9
1@ -- Step 2: Create Raw Patient Data Table
+ 11 CREATE OR REPLACE TABLE PATIENT_RAW (
12 patient_id STRING,
A 13 age INT,
14 gender STRING,
® 15 admission_date DATE,
16 discharge_date DATE,
17 diagnosis STRING,
ED 18 treatment_plan STRING,
19 Lab_score FLOAT,
20 medication_adherence_percent FLOAT,
. 21 outcome STRING -- 'Recovered’ or 'Not_Recovered'
a ne )
DB d D

Fig 7.1 sql queries
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"

Activate your Snowflake accou X 2025-06-04 5:48pm - Snowflal x +

C 2% appsnowflake.com

db 2025-06-04 4:21pm 2025-06-04 5:48pm =+ v
1S
Databases  Worksheets = [£) ACCOUNTADMIN = COMPUTEWH (X-Small) Share -
+
Q. Search objects & HEALTHCARE_ANALY TICS.PATIENT_OUTCOMES Settings (# Openin Workspaces Q
m A SNOWFLAKE 25
_ 24 -- Step 3: Insert Sample Data
Q GIESNOWELRKEEARNINGIOR 25 INSERT INTO PATIENT_RAW VALUES
£ SNOWFLAKE_SAMPLE_DATA 26 ('POO1’, 65, 'F', '2024-12-81', '2024-12-20', 'Pneumonia’, 'Antibiotics’', 82.5, 95.0,
& ‘Recovered'),
27 ('Po@2', 70, 'M', '2024-11-10', '2024-12-05', 'Diabetes', 'Insulin’', 76.0@, 85.0,
B8 'Not_Recovered'),
28 ('POO3', 50, 'F', '2025-01-01', '2025-01-15', 'COVID-19', 'Antivirals', 90.2, 98.0.
o 'Recovered’),
29 ('POQ4", 45, 'M', '2025-01-85', '2025-01-20', 'Flu', 'Rest & Fluids', 60.0, 60.0,
+ 'Not_Recovered'),
30 (‘PO@5', 30, 'F', '2025-01-10', '2025-01-25', 'Asthma’, 'Inhaler', 88.8, 97.0, 'Recovered');
31
» 32 -- Step 4: Create Feature Table for ML
33 CREATE OR REPLACE TABLE PATIENT_FEATURES AS
@ 34 SELECT
patient_id,
age,
18} gender,
38 diagnosis,
39 treatment_plan,
a 40 Llab_score,

Fig 7.2 sql queries

1 Activate your Snowflake accour X

2025-06-04 5:48pm - Snowflak X +

app.snowflake.com

COMPUTE_WH (X-Small)

[? Openin Workspaces Q

db 2025-06-04 4:21pm 2025-06-04 5:48pm -+ v
204
a6
Databases Worksheets o () ACCOUNTADMIN =
+
Q, Search objects & HEALTHCARE_ANALYTICS.PATIENT_OUTCOMES Settings
m & SNOWFLAKE 5
] 41 medication_adherence_percent,
Q ) SNOWFLAKE_LEARNING_DB 42 g:gEDIFF(‘day‘. admission_date, discharge_date) AS stay_length,
43
Q [ SNOWFLAKE_SAMPLE_DATA 44 WHEN outcome = 'Recovered' THEN 1
5 ELSE 0
END AS outcome_flag
8 FROM PATIENT_RAW:
] -- Step 5: View Prepared Features
SELECT * FROM PATIENT_FEATURES;
*
-- Step 6: Create Materialized View for Recent Patients (for faster a
A CREATE OR REPLACE MATERIALIZED VIEW RECENT_PATIENTS_MV AS
SELECT *
® 55 FROM PATIENT_FEATURES
56 WHERE stay_length <= 20;
57
58 -- Step 7: Query Insights
ED 59
60 -- al) Recovery rate by diagnosis
61 SELECT diagnosis, COUNT(*) AS total, SUM(outcome_flag) AS recovered,
A A7 ROINNI1GAA @ * SIM[Antrama flas) / COINT(*) 91 AS rarnverv rata

Fig 7.3 sql queries

net
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» your Snowflake 2025-06-04 5:48pm - Snowflak. X

o=

25 app.snowflake.com

Snowflake

db 2025-06-04 4:21pm 2025-06-04 5:48pm + v
>0
a6
Databsses  Workshaets s [£) ACCOUNTADMIN =+ COMPUTE_WH (X-Small) Share
+
Q. Search objects c HEALTHCARE_ANALYTICS.PATIENT_OUTCOMES Settings (7 Open inWor Q
@ A SNOWFLAKE T
55 FROM PATIENT_FEATURES
Q £} SNOWFLAKE_LEARNING_DB 56 WHERE stay_length <= 20;
_ 57
Q [ SNOWFLAKE_SAMPLE_DATA 58 -- Step 7: Query Insights
59
8 60 a) Recovery rate by diagnosis
61 SELECT diagnosis, COUNT(*) AS total, SUM(outcome_flag) AS recovered,
o 62 ROUND(100.0 * SUM(outcome_flag) / COUNT(*), 2) AS recovery_rate_pct
63 FROM PATIENT_FEATURES
64 GROUP BY diagnosis;
+ 65
-1 -- b) Average lab score of reco ed vs not recovered
A &7 SELECT outcome_flag, AVG(lab_score) AS avg_lab_score
68 FROM PATIENT_FEATURES
@ 69 GROUP BY outcome_flag:
7
7 -- ¢) Count of recent patients (< 20 days stay)
ED 72 I SELECT COUNT(*) AS recent_patients FROM RECENT_PATIENTS_MV;
73
74
75
0

Fig 7.4: sql queries

Activate your Snowflake accour X | 34 2025-06-04 5:48pm - Snowflak. X +

c 25 app.snowflake.com
db 2025-06-04 4:21pm 2025-06-04 5:48pm -+ v
204
a6
Databssce  Workshedts 3" ] ACCOUNTADMIN + COMPUTE_WH (X-Small) Share
+
Q. Search objects c HEALTHCARE_ANALYTICS.PATIENT_OUTCOMES Settings (7 Openin Workspaces Q
(] 5
J HEALTHCARE_ANALYTICS 49 -- Step 5: View Prepared Features
" ;
Q A SNOWFLAKE 5? I SELECT FROM PATIENT_FEATURES;
5
Q £} SNOWFLAKE_LEARNING_DB 52 -- Step 6: Create Materialized View for Recent Patients (for faster access)
s 53 CREATE OR REPLACE MATERIALIZED VIEW RECENT_PATIENTS_MV AS
5 2 SNOWFLAKE_SAMPLE_DATA 54 SELECT *
S Results ~ Chart QD « O ®
O
A PATIENTID 3 AGE A GENDER A DIAGNOSIS A TREATMENT_PLAN 3 LAB_SCORE # MEDICATION_ADHERENCE_F
*
P00 65 F Pneumonia Antibiotics 82.5
A P00O2 70 M Diabetes Insulin 76
@ P003 50 F CovID-19 Antivirals 90.2
PO04 45 M Flu Rest & Fluids 60
ED P00S 30 F Asthma Inhaler 88.8
4 "
']

B«

Fig 7.5: result of patients
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s your Snowflake e 2025-06-04 5:48pm - Snowflak. X+

25 app.snowflake.com

Jb 2025-06-04 4:21pm 2025-06-04 5:48pm + v
>0
Ap
Dalibases  Warkshosis 52 [E) ACCOUNTADMIN * COMPUTE_WH (X-Small) Share
+
Q Search ¢ c HEALTHCARE_ANALY TICS.PATIENT_OUTCOMES Settings [ oOpen in Workspaces Q
@ -
S HEALTHOARE ANALYTICS 49 -- Step 5: View Prepared Features
* 3
Q [y SNOWFLAKE 5? I SELECT FROM PATIENT_FEATURES;
2
B ] SNOWFLAKE_LEARNING_DB 52 -- Step &: Create Materialized View for Recent Patients (for faster access)
53 CREATE OR REPLACE MATERIALIZED VIEW RECENT_PATIENTS_MV AS
8 2 SNOWFLAKE_SAMPLE_DATA 54 SELECT *
Results ~ Chart QD «+ O ®
o
3NOSIS A TREATMENT_PLAN 3f LAB_SCORE 3 MEDICATION_ADHERENCE_PERCENT F- STAY_LENGTH 4+ OUTCOME_FLAG
+
nia Antibiotics 825 95 19 1
A is Insulin 76 85 25 0
19 Antivirals 90.2 98 14 1
@
Rest & Fluids 60 60 15 0
o Inhaler 88.8 97 15 1
B >
Q

Fig 7.6: result of patients
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CHAPTER 8
SOFTWARE TESTING

1. GENERAL

The purpose of testing is to discover errors. Testing is the process of trying to discover
every conceivable fault or weakness in a work product. It provides a way to check the
functionality of components, sub-assemblies, assemblies and/or a finished product It is the
process of exercising software with the intent of ensuring that the Software system meets its
requirements and user expectations and does not fail in an unacceptable manner. There are

various types of test. Each test type addresses a specific testing requirement.

2. DEVELOPING METHODOLOGIES
The test process is initiated by developing a comprehensive plan to test the general
functionality and special features on a variety of platform combinations. Strict quality control
procedures are used. The process verifies that the application meets the requirements specified in
the system requirements document and is bug free. The following are the considerations used to

develop the framework from developing the testing methodologies.

3. TYPES OF TESTS
1. UNIT TESTING

Unit testing involves the design of test cases that validate that the internal program logic
is functioning properly, and that program input produce valid outputs. All decision branches and
internal code flow should be validated. It is the testing of individual software units of the
application .it is done after the completion of an individual unit before integration. This is a
structural testing, that relies on knowledge of its construction and is invasive. Unit tests perform
basic tests at component level and test a specific business process, application, and/or system
configuration. Unit tests ensure that each unique path of a business process performs accurately

to the documented specifications and contains clearly defined inputs and expected results.

|
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2. FUNCTIONAL TEST
Functional tests provide systematic demonstrations that functions tested are available as
specified by the business and technical requirements, system documentation, and user manuals.

Functional testing is centered on the following items:

Valid Input : identified classes of valid input must be accepted.

Invalid Input : identified classes of invalid input must be rejected.
Functions : identified functions must be exercised.

Output : identified classes of application outputs must be exercised.

Systems/Procedures: interfacing systems or procedures must be invoked.

3. SYSTEM TEST
System testing ensures that the entire integrated software system meets requirements. It
tests a configuration to ensure known and predictable results. An example of system testing is the
configuration-oriented system integration test. System testing is based on process descriptions

and flows, emphasizing pre-driven process links and integration points.

4. PERFORMANCE TEST
The Performance test ensures that the output be produced within the time limits, and the
time taken by the system for compiling, giving response to the users and request being send to

the system for to retrieve the results.

5. INTEGRATION TESTING
Software integration testing is the incremental integration testing of two or more
integrated software components on a single platform to produce failures caused by interface
defects.
The task of the integration test is to check that components or software applications, e.g.
components in a software system or — one step up — software applications at the company level —

interact without error.

|
Department of CSE(Data Science).GNITC

-555-



Healthcare Data Insights§Bgedicting Patient Outcomes Using Snowflake

6. ACCEPTANCE TESTING
User Acceptance Testing is a critical phase of any project and requires significant

participation by the end user. It also ensures that the system meets the functional requirements.

Acceptance testing for Data Synchronization
1. The Acknowledgements will be received by the Sender Node
after the Packets are received by the Destination Node
2. The Route add operation is done only when there is a Route request in need

3. The Status of Nodes information is done automatically in the Cache Updation process

8.2.7 BUILD THE TEST PLAN

Any project can be divided into units that can be further performed for detailed
processing. Then a testing strategy for each of this unit is carried out. Unit testing helps to
identity the possible bugs in the individual component, so the component that has bugs can be

identified and can be rectified from errors.
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CHAPTER 9
FUTURE ENHANCEMENT

1. FUTURE ENHANCEMENTS

Snowflake is actively enhancing its platform to meet the evolving demands of data analytics and
artificial intelligence (AI). Key advancements include the introduction of Adaptive Compute,
which optimizes resource usage for cost efficiency, and Generation 2 Warehouses, offering 2.1x
faster analytics performance. Security has been strengthened with the deprecation of password-only
sign-ins in favor of more robust authentication methods. Additionally, Snowflake Intelligence, an
Al-driven data assistant, has been launched to provide secure internal data insights with citation-
backed answers.

In a strategic move to bolster its Al capabilities, Snowflake has acquired Crunchy Data, a cloud-
based PostgreSQL database startup, for approximately $250 million. This acquisition aims to
enhance developers' ability to build, deploy, and scale Al applications using the new Snowflake
Postgres technology, supporting the full lifecycle of enterprise workloads. Furthermore, Snowflake
is investing $200 million in early-stage startups through its Startup Accelerator program, focusing
on Al-powered solutions built on its platform. These initiatives underscore Snowflake's commitment
to advancing Al integration and supporting innovation within its ecosystem.

Sources
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CHAPTER 10
CONCLUSIONAND REFERENCES

2. CONCLUSION

In conclusion, integrating Snowflake's cloud-based data platform with predictive analytics
represents a transformative advancement in healthcare delivery. By leveraging Snowflake's
capabilities, healthcare organizations can consolidate disparate data sources, enabling real-time
access to comprehensive patient information. This integration facilitates enhanced decision-making,
allowing clinicians to identify potential medical errors, optimize treatment plans, and improve
patient outcomes. For instance, predictive models can anticipate patient needs, leading to proactive
interventions that reduce readmission rates and enhance patient satisfaction.

Moreover, Snowflake's scalable architecture ensures that healthcare providers can efficiently
manage and analyze vast amounts of data, supporting the growing demands of modern healthcare
systems. The platform's robust security features, including encryption and compliance with
regulatory standards like HIPAA, safeguard sensitive patient information, fostering trust and
ensuring data privacy. As healthcare continues to evolve, the synergy between Snowflake's data
platform and predictive analytics will be pivotal in driving innovations that lead to more
personalized, efficient, and effective patient care. This collaborative approach not only addresses
current healthcare challenges but also paves the way for a future where data-driven insights are at

the forefront of medical decision-making.
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