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ABSTRACT: 

In this paper discuss about  the topic a DYNAMIC DATEBASE is database system  design to adapt  to change  

the data structure  and queries ,allowing flexible  schema evolution  ( adding field on the fly) and run tome 

query construction  dynamic SQL unlike rigid  static database that required fixed schema  and pre defined 

queries. Making them ideal  for modern application with evolving data   need like IoT or personalized used 

experience  often by supporting No SQL flexibility with SQL power or integrating  data changes  directly in to 

the code . 

Can add new field or attributes  without complex  integration or down time  evolving the data . Built and 

execute the queries(dynamic SQL) during execution  not just development  for flexible  data retrieval, manage 

the data  that change frequently. Often its real-time response to the  event or user activity 

 A vector database is dynamic it is designed to manage and update the data in real-time  supporting operator  

like  inserting ,updating, and deleting revel  as data changes. this dynamic nature is control for modern AI  

application , such as retrial –augmented generation (RAG) and recommendation engine , where the underlining 

data and embedding  model are constantly evolving. 

Keywords: API, AI, ML.NoSQL, CRUD. 

INTRODUCTION: 

The vector database are specialized  to store and managed vector embedding  which are numerical  

representation of data like text, image,  or audio .they are primary used for application requiring similarity 

search based on the meaning or  context rather than  exact  key word matching .instead of searching for the 

exact keyword matching “cell phone “ a user search for “smart phone  can return result  for “mobile device “ as 

well because this vector space (semantically similar ). The platform  like Netflix and Amazon  use vector 

database to suggested movies  or product by representing user performance  and item feature as vector  the 

system can find similar user or items  and provide  personalized recommendation. 

A user can upload a photo of a shoe  to an e-commerce platform and find the visual  similarity shoe  which is 

achieved  by comparing the image  vector embedding  to these  to stored In the database . the retrieval-
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augmented generation (RAG).in AI Chabot (like these using chatGPT) ,vector data base provide an external 

,up-to- date knowledge base  this   LLM retrieve  relevant  context  for a user query leading more accurate  and 

context  aware response  and reducing AI “hallucination”.  

VECTOR DATEBASE IS DYNAMIC: 

Vector database is fundamentally dynamic  modern vector database are designed to manage data that  change 

frequently , allowing  for the real-time insertion –updating  and  deletion vector embedding  and there 

associated  meta-data  without requiring full system  rebuilt or  significant down-time. 

The support data integration and modification  which is crucial  for application that rely of fresh data such as e-

commerce  platform , new field  and live Chabot.  

Vector database is used indexing algorithm like HNSW (hierarchal navigable small world). Which can 

incorporate new data points  incrementally and efficiently  without need for time consuming full re-indexing of 

the dataset  or limitation of the same order ) stand alone vector  indexes. They are built with distributed and 

cloud native  architecture  that allow then to scale  horizontally adapting to growing data values  and use 

demand  by adding more nodes on fly. 

Simple vector index a full vector database  often comprehensive  data management capabilities , including  API  

is for CRUD(create, read, update, and delete) operators metadata for  filtering and backups which are essential 

for managing dynamic  production ready  application. the data generated  by AI and machine learning 

model(embedding )is constantly evaluating  . vector data base  seamless integrated  with those dynamic AI 

pipeline .ensuring the system  can adapts model are fire –turned  or new data arrival . the dynamic nature of the 

vector  database is  core feature  that enable  the real time context aware . AI application prevalent today . such 

as recommendation  engine , semantic search  and retrieval –augmented generation(RAG)systems.  

IMPORTANT OF VECTOR DATABASE: 

Today AI and Machine learning (ML) are evolving  at incredible pace  and vector embedding database play  

and key role  in the efficient of the technology. Generally AI&ML rely on the understanding data is a meaning 

full way  and this is are of the short coming  of the traditional database . the traditional database model with 

exact word and numeric. Which is not how modern application work , vector database  on the other hand  are  

purpose of  built to the high dimensional  vector  data  and platform fast and accurate similarly search . this  

function make them  the perfect   meta of the demands of AP&ML technology, . 
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Static database 

A static database or static data with in a database, refer to the information  that remain constant  or change the 

frequently servicing  as a fixed reference like product code ,containing list or system setting 

Dynamic database : 

The terms dynamic  refer to database that handling dynamic data (data that continuously  changes ) and often 

have the flexible schema . these database are widely used in Applications program interface) and can support 

ACID (audamocity, consistency  isolation ,durability)properties  through not all do. 

ACID  PROPERTIES: 

The dynamic nature are the database  primarily related to its data or schema flexibility  ,which is often  

associated with NoSQL database. ACID properties  are a set of principles  that generate re testable processing  

of transaction  ensuring data integrity  traditionally , relational (SQL)database like postgre  SQL   and  

MYSQL(inno DB engine )  are strongly  ACID  complete are used for application  requiring  high reliability 

such as  functional system. 

NoSQL and ACID: 

NoSQL database are often feature a dynamic or scheme less stricture  allowing for rabbit development and 

changes  which many NoSQL database prioritized  performance meaningful scalability over strict ACID 

complaints  (following base model  instead )some modern Nosql database , such as mango db and aero spike  

hence added  support  for ACID transaction 

API (Application program interfaces).: 

APi serve as intermediately layer between and application and he database facilitating. Communication data 

exchange which absolutely  the underlineing  database complexcity. 

API DATA INTEGRITY: 

API can externally used to interact  with dynamic database , they define  specific end points (URL,s) that allow 

to use to perform  operation like retrieve ,creating updating  or deleting data (CRUD)operation. Some modern 

frame work ever allow for dynamic  creation  of API  end point and database table at run time without changing  

the main application code..which use full in environment like the  internet of thinks (IoT). When data structure 

might evolve . 

Dynamic database is compatible with both ACID properties  (depending on the specific database system and 

configuration ) and API which are the standard method  for application to  interact with data in modern 

software  architecture, 

CONCLUSION: 

Vector database is specified database system design to handle high –dimension  vector  embedding efficiently. 

Which the term “dynamic database “refer to the any database(traditional  or modern) . vector efficiently for 

work  like similarity search  . it is note a conclusion  about general database . but rather  a specific  tool for  

handling modern  often unstructured data in API application. the vector database  store the data point as 

multiple dimension   numerical representation  or embedding .which capture the semantic meaning or 
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characteristics  of unstructured data like (text,  image and audio). This allow application to perform search 

based  on conceptual similarity return then  exact match . 

The conclusion is the vector database are crucial ,purpose built-infrastructure  for the AI era. Design to manage 

the vast amount of unstructured data  that traditional data base struggle with.  They are not replaced for 

traditional , relational database but are complimentary tools  used together  in modern  application . traditional 

database handle  the structure  transactional data  which vector database  power intelligent feature like semantic  

search , recommendation system  and AI device  context retrieval 

The modern vector database  are designed  to handle  real-time data insertion, deletion and update without 

requiring full re-indexing , making them suitable for dynamic data environments.  They integrated seamlessly 

with machine learning (ML) model and AI tool such as those used for retrieval- augmented generation (RAG). 

In large language model (LLM).  
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