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1. Introduction
This document is a high level design document that contains design details of SQL Grammar Test framework. This framework provides systems integration testing in various DBMS for quality assurance.
1. Background
 Quality assurance is a significant challenge to most of the database vendors. While adequate investments are generally made in this area, it is still not uncommon to find situations where the database deployments in the field crash or produce un-expected results. Downtime at the customer site usually means lose of productivity which may, in some critical situations, even mean lose of revenue to the database vendor.
1. Scope & Objectives
The objective of this framework would be as follows:

· Complementing the feature and systems integration testing that each of the database solutions providers may already have, as part of their testing process.

· This framework could serve as a useful checklist of all the critical features to be tested against the database

· From an application development perspective, it helps one assess the utility factor of various database solutions.
2. High Level Design Overview

2.1  System Objectives

 The objective of this system would be as follows
	R.No
	Design Module
	Functional objectives
	Non Functional objectives

	2.5.2
2.7.1
	SQL Query Generator
	It is proposed that the grammar file adhere to the Backus-Naur format and should be ANSI-SQL 2003 compatible. 
	Compatibility

	
	
	The number of queries is generated based on both parsed element and logical information of various databases randomly.
	Compatibility

	
	
	The generated SQL should be syntactically correct and reasonably meaningful.
	Clarity

	
	
	Quantum of semantic errors should be minimized.
	Clarity

	2.5.3
2.7.2
	Query Submission
	This module submits a query to the relevant database. It should be able to handle any query types.
	Compatibility

	
	
	This module should have the logic to abort in case the query takes a long time to respond
	Performance

	2.5.4
2.7.3
	Monitoring
	After execution of queries in database, Log file is created by monitoring automatically and can include information of executed query for tracing
	Clarity


2.2  Relation to External Environment

The role of this framework is to stand between the user and the various DBMS as system’s integration testing process which will provide useful information that helps one assess the utility factor of various database solutions. 
2.3  Design Considerations
2.3.1 Design Decisions
To develop this application, three approaches were proposed to generate queries from the grammar file.
The first approach is :


[image: image1]
The second approach is :
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The third approach is :

[image: image3]
The Pugh Analysis charts are similar to the pros vs. cons lists. These are used for evaluating multiple options against each other, in relation to a baseline option. The Pugh Matrix of our approaches would be as follows:
	
Key Criteria


	Parsing option with XML
	Generate query directly with data structures
	Generate query directly using hashmap
	Importance 
Rating

	Compatibility
	S
	S
	S
	6

	Extendibility
	S
	S
	S
	6

	Clarity
	S
	S
	+
	4

	LOC(Line of Code)
	S
	S
	+
	4

	Performance
	S
	+
	S
	3

	Development Time
	S
	S
	+
	3

	Memory Usage
	S
	S
	+
	3

	Sum of Positives
	0
	1
	4
	 

	Sum of Negatives
	0
	0
	0
	

	Sum of Sames
	7
	6
	3
	

	Weighted Sum of Positives
	0
	3
	14
	

	Weighted Sum of Negatives
	0
	0
	0
	


The third approach (Generate query directly using hashmap) has come up as an appropriate approach compared to the other alternative approaches in all mentioned parameters.
2.3.2 Design Constrains
The aim and constraints for design are as following :
· Query generator should convert BNF grammar file to its equivalent query statements.

· Syntactically correct template for queries

· Considering valid domains from the selected database

· Substituting valid values to the query templates

· Creating & Updating the log file

· The application should run 24 * 7

· Handling the criteria of success / fail in monitoring
2.4 System / Sub-system Architecture

2.4.1 System Architecture
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2.5 Operational Concepts and Scenarios
 
2.5.1 Use Case Diagram
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2.5.2 System Overall Sequence Diagram
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2.5.3 Generator Sequence Diagram[HLD-DBMS-SQL_GrammarTest-0100]
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2.5.4 Submission Sequence Diagram[HLD-DBMS-SQL_GrammarTest-0200]
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2.5.5 Monitoring Sequence Diagram[HLD-DBMS-SQL_GrammarTest-0300]
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2.5.6 Data Flow
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2.6 Inter-module Relationships
2.5.7 Generator Class Diagram[HLD-DBMS-SQL_GrammarTest-0400]
<Query Generator>
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<Test DB Create>
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2.5.8 Submission Class Diagram[HLD-DBMS-SQL_GrammarTest-0500]
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2.5.9 Monitoring Class Diagram[HLD-DBMS-SQL_GrammarTest-0600]
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2.5.10 Query Result Data Structure
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3. Limitations

· The line of BNF file should be less than 100 lines.
· This framework requires the test database in each DBMS to be tested.
4. Traceability to Requirements
	Sl. No.
	Reference document

Requirement/Feature (Section ID/Name)
	Design document

(Section ID/Name)

	1
	SRD-DBMS-SQL_GrammarTest-0100
	HLD-DBMS-SQL_GrammarTest-0100

	
	
	HLD-DBMS-SQL_GrammarTest-0400

	2
	SRD-DBMS-SQL_GrammarTest-0200
	HLD-DBMS-SQL_GrammarTest-0200

	
	
	HLD-DBMS-SQL_GrammarTest-0500

	3
	SRD-DBMS-SQL_GrammarTest-0300
	HLD-DBMS-SQL_GrammarTest-0300

	
	
	HLD-DBMS-SQL_GrammarTest-0600


5. Acronyms and Glossary

· Domain  :  In data management and database analysis, a data domain refers to all the unique values                                                 
which a data element may contain. The rule for determining the domain boundary may be as simple as a data type with enumerated list of values.
· BNF : Backus–Naur Form (BNF) is a metasyntax used to express context-free grammars: that is, a formal way to describe formal languages
· Parse : parser is one of the components in an interpreter or compiler, which checks for correct syntax and builds a data structure 
· Hash  :  At the heart of the hash table algorithm is a simple array of items; this is often simply called the hash table. Hash table algorithms calculate an index from the data item's key and use this index to place the data into the array
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