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Before we learn Quality Assurance, let’s understand- What is Quality? Quality is extremely hard to define, and it is simply stated: “Fit for use or purpose.” It is all about meeting the needs and expectations of customers with respect to functionality, design, reliability, durability, & price of the product. What is Assurance? Assurance is nothing but a
positive declaration on a product or service, which gives confidence. It is certainty of a product or a service, which it will work well. It provides a guarantee that the product will work without any problems as per the expectations or requirements. Quality Assurance in Software Testing is defined as a procedure to ensure the quality of software
products or services provided to the customers by an organization. Quality assurance focuses on improving the software development process and making it efficient and effective as per the quality standards defined for software products. Quality Assurance is popularly known as QA Testing. In this tutorial, you will learn- How to do Quality Assurance:
Complete Process Quality Assurance methodology has a defined cycle called PDCA cycle or Deming cycle. The phases of this cycle are: Quality Assurance Process These above steps are repeated to ensure that processes followed in the organization are evaluated and improved on a periodic basis. Let’s look into the above QA Process steps in detail -
Plan - Organization should plan and establish the process related objectives and determine the processes that are required to deliver a high-Quality end product. Do - Development and testing of Processes and also “do” changes in the processes Check - Monitoring of processes, modify the processes, and check whether it meets the predetermined
objectives Act - A Quality Assurance tester should implement actions that are necessary to achieve improvements in the processes An organization must use Quality Assurance to ensure that the product is designed and implemented with correct procedures. This helps reduce problems and errors, in the final product. What is Quality Control? Quality
control popularly abbreviated as QC. It is a Software Engineering process used to ensure quality in a product or a service. It does not deal with the processes used to create a product; rather it examines the quality of the “end products” and the final outcome. The main aim of Quality control is to check whether the products meet the specifications and
requirements of the customer. If an issue or problem is identified, it needs to be fixed before delivery to the customer. QC also evaluates people on their quality level skill sets and imparts training and certifications. This evaluation is required for the service based organization and helps provide “perfect” service to the customers. Difference between
Quality Control and Quality Assurance? Sometimes, QC is confused with the QA. Quality control is to examine the product or service and check for the result. Quality Assurance in Software Engineering is to examine the processes and make changes to the processes which led to the end-product. Quality Control Vs Quality Assurance Examples of QC
and QA activities are as follows: Quality Control Activities Quality Assurance Activities Walkthrough Quality Audit Testing Defining Process Inspection Tool Identification and selection Checkpoint review Training of Quality Standards and Processes The above activities are concerned with Quality Assurance and Control mechanisms for any product and
not essentially software. With respect to software QA becomes SQA ( Software Quality Assurance) QC becomes Software Testing. Also Check:- Quality Assurance Vs Quality Control: What's the Difference? Differences between SQA and Software Testing Following table explains on differences between SQA and Software Testing: SQA Software Testing
Software Quality Assurance is about engineering process that ensures quality Software Testing is to test a product for problems before the product goes live Involves activities related to the implementation of processes, procedures, and standards. Example - Audits Training Involves actives concerning verification of product Example - Review
Testing Process focused Product focused Preventive technique Corrective technique Proactive measure Reactive measure The scope of SQA applied to all products that will be created by the organization The scope of Software Testing applies to a particular product being tested. Best practices for Quality Assurance: Create a Robust Testing
Environment Select release criteria carefully Apply automated testing to high-risk areas to save money. It helps to fasten the entire process. Allocate Time Appropriately for each process It is important to prioritize bugs fixes based on software usage Form dedicated security and performance testing team Simulate customer accounts similar to a
production environment Quality Assurance Functions: There are 5 primary Quality Assurance Functions: Technology transfer: This function involves getting a product design document as well as trial and error data and its evaluation. The documents are distributed, checked and approved Validation: Here validation master plan for the entire system is
prepared. Approval of test criteria for validating product and process is set. Resource planning for execution of a validation plan is done. Documentation: This function controls the distribution and archiving of documents. Any change in a document is made by adopting the proper change control procedure. Approval of all types of documents. Assuring
Quality of products Quality improvement plans Quality Assurance Certifications: There are several certifications available in the industry to ensure that Organizations follow Standards Quality Processes. Customers make this as qualifying criteria while selecting a software vendor. ISO 9000 This standard was first established in 1987, and it is related
to Quality Management Systems. This helps the organization ensure quality to their customers and other stakeholders. An organization who wishes to be certified as ISO 9000 is audited based on their functions, products, services and their processes. The main objective is to review and verify whether the organization is following the process as
expected and check whether existing processes need improvement. This certification helps - Increase the profit of the organization Improves Domestic and International trade Reduces waste and increase the productivity of the employees Provide Excellent customer satisfaction CMMI level The Capability Maturity Model Integrated (CMMI) is a
process improvement approach developed specially for software process improvement. It is based on the process maturity framework and used as a general aid in business processes in the Software Industry. This model is highly regarded and widely used in Software Development Organizations. CMMI has 5 levels. An organization is certified at
CMMI level 1 to 5 based on the maturity of their Quality Assurance Mechanisms. Level 1 - Initial: In this stage the quality environment is unstable. Simply, no processes have been followed or documented Level 2 - Repeatable: Some processes are followed which are repeatable. This level ensures processes are followed at the project level. Level 3 -
Defined: Set of processes are defined and documented at the organizational level. Those defined processes are subject to some degree of improvement. Level 4 - Managed: This level uses process metrics and effectively controls the processes that are followed. Level 5 - Optimizing: This level focuses on the continuous improvements of the processes
through learning & innovation. Also Check:- Capability Maturity Model (CMM) & it’s Levels in Software Engineering Test Maturity Model (TMM): This model assesses the maturity of processes in a Testing Environment. Even this model has 5 levels, defined below- Level 1 - Initial: There is no quality standard followed for testing processes and only
ad-hoc methods are used at this level Level 2 - Definition: Defined process. Preparation of test strategy, plans, test cases are done. Level 3 - Integration: Testing is carried out throughout the software development lifecycle (SDLC) - which is nothing but integration with the development activities, E.g., V- Model. Level 4 - Management and
Measurement: Review of requirements and designs takes place at this level and criteria has been set for each level of testing Level 5 - Optimization: Many preventive techniques are used for testing processes, and tool support(Automation) is used to improve the testing standards and processes. Also Check:- What is Test Maturity Model (TMM) in
Software Testing? Conclusion: Quality Assurance is to check whether the product developed is fit for use. For that, Organization should have processes and standards to be followed which need to be improved on a periodic basis. It concentrates mainly on the quality of product/service that we are providing to the customers during or after
implementation of software. Software quality assurance is a critical part of a successful software development process. The more intensive the quality assurance, the better off your business will be in the long run. Besides meeting the general requirements of your project, your development team should meet certain standards of technical quality on
which the software development industry relies. Ensuring these standards are comfortably yet rigidly met is what software quality assurance entails. Of course, the specific details of software quality assurance are a bit more complicated. But you can keep reading to learn more about how your business can benefit from software quality assurance and
quite frankly why your business needs it. What Is Software Quality Assurance? Software quality assurance (SQA) is a methodology of checking that software development projects comply with a predefined set of standards. Software quality assurance takes place before, during, and after the software development life cycle. Organizations must
ascertain both internal and external characteristics of a software product are up to par. External qualities describe how the software performs in real-time, while internal qualities refer to the more fundamental building blocks of the software, like the code. Examples of what organizations examine to guarantee external quality are reliability,
efficiency, maintenance cost, and reliability. Internally, organizations evaluate the complexity, structure, flexibility, readability, testability, and coding practices used in the program or programs that make up the software product. There are two main approaches to software quality assurance: the defect management approach the attributes
approach. Each SQA approach is explained below: Software Quality Defect Management Approach The defect management approach works by counting and managing defects. Defects encompass a large range of errors from poor data handling to bad code. In defect management, once your development team has identified a defect, they assign it a
category given the severity of the defect. Then, the team takes specific actions to address the counted defects. Usually, such an approach operates best with clear and concise control charts to measure and improve development process capability. Process capability determines how well processes manage to meet standards. Software Quality
Attributes Approach The quality attributes approach directs attention to a number of quality characteristics. Depending on who you ask, there are between six and a dozen or more of these characteristics. This is likely because some attributes overlap or fall under one another. For instance, suitability is a matter of functionality. And usability extends
learnability. That said, just these six basic attributes will cover what you need to know for the moment: Functionality Reliability Usability Efficiency Maintainability Portability Why Is Software Quality Assurance Important? Not only for the consumer’s sake but for the sake of the software product itself, it is important that businesses use a credible
SQA process to establish a baseline of expectations for the product. Software quality assurance is a reliable means of producing high-quality software. There shouldn’t be much justification as to why you wouldn’t want high-quality software, but if that’s not the case consider the other reasons why improving the software quality is of the utmost
importance. First, a high-quality software product will save you time and money. As a business, providing a good that’s worth buying is one of your primary objectives. If you're building software, software quality assurance can confirm that your good, or software product, is worth buying. The problem with a product that is not worth buying is that
you lose money making the product, and you don’t get a dime of that money back if there’s no profit earned. To that same end, delivering a high-quality product implies less maintenance over time because your software product will be resilient in the first place. Therefore, you can spend the least amount of time and money on upkeep, if the product
needs future maintenance at all. Altogether, software quality assurance remains a key factor in scaling your business as well as preserving a good reputation for your brand. Why Is a Software Quality Assurance Plan Important? A software quality assurance plan (SQAP) documents the procedures, techniques, and tools your business uses to enforce
quality assurance. Software quality assurance plans have variable formats but in almost every case, you can find these constituents: Introduction a. Purpose b. Scope Reference Documents Management a. Organization b. Task c. Responsibilities Documentation Standards, Practices, Conventions, and Metrics Reviews & Audits The SQAP is an
essential step in software quality assurance as a whole. Documentation of this kind prevents reworking or renegotiating any of the processes or roles defined in the software quality assurance plan. In virtually every industry, keeping records prompts more organization throughout a business's workforce and workflow. Software development, and
similarly software quality assurance, is no different. Designing your software quality assurance plan is just as important as developing your software product. In the same fashion as SQA, a SQAP empowers your business to deliver a high-quality product. What Are the Software Quality Assurance Standards? Quality is hard to define. When you think of
something that is of good quality, does that mean that something is excellent — because that is a subjective measure — or simply fit to fulfill its purpose? While on the surface software quality assurance might seem just as ambiguous, there are several different guidelines for SQA that are well-recognized in the industry. It’s kind of like the scientific
process, except there are multiple. Software development teams typically use one or a few of the following standards explained below. ISO 9000 The ISO 9000 defines a family of standards, with the ISO 9000 and ISO 9001 being standards within the family. The International Organization for Standardization (ISO) first published the ISO 9000 family
in 1987. For the ISO 9000, there are several principles that put significant focus on a software product’s ability to meet customers’ needs. The ISO 9000 principles are as follows: Customer focus Leadership Engagement of people Process Approach Improvement Evidence-based decision making Relationship management Currently, the ISO 9000 is
one of the more widely used criteria for quality management systems (QMS). More than a million businesses and organizations across the world in 170 countries have an ISO 9001 certification. Capability Maturity Model Integrated (CMMI) There’s also the CMMI or Capability Maturity Model Integrated. This standard is popular amongst contracts for
software development from the United States government. In 2009, approximately 70% of adopters of CMMI in the US were associated with the military and/or government. The government is deeply involved with the development of CMMI, namely the Department of Defense (DoD). Along with the government’s help, the Software Engineering
Institute (SEI) at Carnegie Mellon University created CMM — the precedent to CMMI — in 1991. This team dons the name CMMI Product Team. In 2000, the same team published CMMI. Unlike the ISO 9000, CMMI hasn’t quite gone global yet. Several thousand businesses in 94 distinct countries adopt CMMI but ISO 9000 is still more pervasive.
CMMI is particularly focused on process improvement. With CMMI, organizations measure their alignment to quality assurance based on maturity. There are five levels to meet by this measure: Initial: No processes have been followed or documented. Repeatable: Some processes have been followed and repeatable. Defined: The set of processes
have been defined, documented, and are subject to improvement. Managed: At this level, organizations use metrics to measure and control processes. Optimizing: Focus on process improvement. Testing Maturity Model (TMM) Testing Maturity Model (TMM) or Testing Maturity Model integration (TMMi) is based on CMMI. Launched by the TMMi
Foundation in 2005, it was designed to be complementary to the CMMI. This model delineates standards for software testing. Like CMMI, TMMi uses the concept of maturity levels. The five maturity levels are: Initial Managed Test Policy & Strategy Test Planning Test Monitoring and Control Test Design & Execution Test Environment Defined Test
Organization Test Training Program Test Lifecycle & Integration Non-Functional Testing Peer Reviews Measured Test Measurement Product Quality Evaluation Advanced Reviews Optimization Defect Prevention Test Process Optimization Quality Control Because TMMi is rather young, it is even less popular than CMMI. What Is the Difference
Between Quality Assurance and Testing? Quality assurance and testing share many similarities, especially when software development is the topic of discussion. Generally, quality assurance denotes a set of methods and activities that validate a software product’s compliance with established specifications. Software testing is a specific activity that
leads to debugging. After a function or program is written in code, software developers must test their code. Ideally, the code should run smoothly with no mishaps. And the idea is to work diligently at finding and fixing bugs until this occurs. As an illustration, imagine you’'re preparing a meal. For quality assurance, there are several things that need
to be in order. You should make sure that the ingredients for your chosen recipe are correct and unspoiled. In preparing the food, you should make sure you have the right settings on all your cooking equipment. For example, cooking food at high temperatures Kills bacteria. The United States Department of Agriculture Cooking (USDA) recommends
that steak be cooked at 145°F — which will leave you with a medium-well finish. Even without meat, there are still certain things you keep in mind for quality assurance. Or at least there are things you should be keeping in mind. Hopefully, you know that cooking rice on a stovetop only requires a gentle simmer. Otherwise, it will overcook. When you
bake a cake, you put a toothpick in after the timer stops and hope that halfway-cooked dough isn’t attached to the other end. But testing your recipe is an entirely different thing. That’s taking your big spoon to the pot to see if the flavor is right or chewing on some noodles to examine the texture. Point in fact, quality assurance and testing are
similar, but they are not equivalent. Who Is Responsible for Software Quality Assurance? It’s natural to think that a question like this has an easy answer. But in reality, everyone in a software development team is responsible for software quality assurance. Software testers play a big role in SQA by debugging and doing the work to ensure the final
product released to the public is bug-free. Software testers and software developers are not the same profession. Instead, software testers write bug reports so software developers can fix the buggy code. But without software developers, code would not execute at all. For that reason, their role in carrying out bug fixes and writing code that runs well
is also software quality assurance. Project managers themselves do not write code or identify bugs. Yet they are responsible for numerous undertakings like defining requirements and time and task management. Indeed, the logic is cyclical. This is why software quality assurance is everyone’s responsibility at the end of the day. Conclusion Software
quality assurance is a must-have for any business using software development, whether it’s for day-to-day operations or a product for consumers. There are many subtopics that compromise software quality assurance including standards like ISO 9000 and CMMI; the different SQA approaches such as defect management and versus the attributes
approach; and naturally, the importance of a software quality assurance plan. Everything you’ve learned will have you well-adjusted when it comes to implementing software quality assurance for your business. Have more questions about software quality assurance or even need a software development team of your own to start your next project?
Trio has qualified software developers to do just that. Contact Trio to get started right now!
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