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• McCall et. al. [MCCA77] model of software quality was introduced in 1977 and 
many quality factors were incorporated.

•  The model distinguishes between two levels of quality attributes. Higher level 
quality attributes are known as quality factors. 

• These are external attributes and can be measured directly. The second level of 
quality attributes is named as quality criteria. 

• Quality criteria can be measured either subjectively or objectively. The software 
quality factors are organised in three product quality factors as shown in Fig. 
7.9.
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The 7 Quality Control Tools

• Quality is very important for the long-term success and growth of any organization. 
Whether you are experienced or new, the 7 Quality Control tools help improve your skills.

• The famous quality expert Kaoru Ishikawa introduced these 7 tools during Japan’s recovery 
after World War II. 

• These tools made quality concepts simple and useful for everyone in an organization.

• These tool uses diagrams and charts to identify problems, understand them clearly, and find 
solutions. 

• They provide a structured and data-based way to improve processes and make decisions.

• With these tools, teams can make better decisions based on understanding and facts, rather 
than guessing or relying only on intuition.
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The 7 Quality Control Tools

1. Cause-and-Effect Diagram (Fishbone/Ishikawa Diagram)
2. Check Sheets (Tally Sheets)
3. Control Charts (Shewhart Charts)
4. Histograms
5. Pareto Charts
6. Scatter Diagrams
7. Stratification (Flowcharts/Run Charts)
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Benefits of using the 7 quality control tools

Effective Problem-Solving: By providing a structured framework for identifying root causes, 
analyzing data, and visualizing relationships, the 7 QC tools equip teams with the necessary 
insights to address quality issues effectively.

Process Improvement: Through data-driven analysis and monitoring, these tools enable 
organizations to identify areas for improvement, streamline processes, and eliminate 
inefficiencies, ultimately enhancing productivity and reducing waste.

Data-driven Decision Making: The 7 quality control tools empower teams to base their decisions 
on objective data and statistical analysis, minimizing the risk of biases or unfounded assumptions, 
and leading to more informed and effective decision-making processes.
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Cause-and-Effect Diagram (Fishbone Diagram)

• The Cause-and-Effect Diagram, also known as the Fishbone Diagram or Ishikawa Diagram, is 
a powerful tool designed to facilitate root cause analysis and identify potential causes 
contributing to a specific problem or effect.

• Named after its creator, Kaoru Ishikawa, this diagram visually represents the relationship 
between an effect and its potential causes, resembling the skeletal structure of a fish.

• The primary purpose of the Cause-and-Effect Diagram is to systematically explore and 
organize the various factors that could potentially contribute to a particular issue or 
outcome.

• Teams trained in root cause analysis training often excel at using Fishbone Diagrams to 
systematically trace issues to their source.”
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Cause-and-Effect Diagram (Fishbone Diagram)
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Cause-and-Effect Diagram (Fishbone Diagram)

Creating an effective Cause-and-Effect Diagram involves the following steps:

• Define the problem or effect: Clearly state the issue or outcome you wish to analyze, which will be 
represented as the “fish head” on the diagram.

• Identify the main cause categories: Determine the primary categories or broad areas that could 
potentially contribute to the problem, such as materials, methods, machinery, environment, or 
personnel. These categories will form the “bones” or main branches of the fishbone diagram.

• Brainstorm potential causes: For each main category, engage in a structured brainstorming session to 
identify specific potential causes or contributing factors. These sub-causes will be represented as 
smaller “bones” branching off from the main categories.

• Analyze and prioritize causes: Once all potential causes have been identified, analyze the diagram to 
determine which causes are most likely to be contributing to the problem. Prioritize these causes based 
on their perceived impact or likelihood of occurrence.

• Develop and implement countermeasures: Based on the prioritized causes, develop and implement 
targeted countermeasures or corrective actions to address the root causes and mitigate the problem 
effectively.
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Check Sheets (Tally Sheets)
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Check Sheets (Tally Sheets)

• Check sheets, also known as tally sheets, are straightforward yet powerful tools 
designed to facilitate the systematic collection and organization of data related to 
quality issues, defects, or process performance.

• These sheets serve as a structured means of recording and tabulating data, enabling 
organizations to identify patterns, trends, and areas for improvement.

• The primary purpose of check sheets is to streamline the process of data collection and 
analysis, allowing teams to gather quantitative or qualitative information consistently 
and efficiently.
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Control Chart (Shewhart Chart)
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Control Chart (Shewhart Chart)

• Control charts, also known as Shewhart charts, are powerful statistical tools used for 
monitoring and analyzing process performance over time.

• Named after Walter A. Shewhart, a pioneer in the field of statistical quality control, these 
charts are designed to help organizations determine whether a process is stable and 
predictable, or if it is subject to undesirable variations that require intervention.

• The primary purpose of control charts is to enable organizations to practice statistical 
process control (SPC), which involves monitoring and controlling a process to ensure that it 
operates within predetermined statistical limits.



63Software Engineering By Dr. Mritunjay Shall Peelam

Histogram



64Software Engineering By Dr. Mritunjay Shall Peelam

Histogram

• A histogram is a powerful data visualization tool that graphically represents 
the frequency distribution of a set of data.

• It is a type of bar chart that displays the number of occurrences or 
observations within specific ranges or intervals, providing a clear visual 
representation of how data is distributed.
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Pareto Chart



66Software Engineering By Dr. Mritunjay Shall Peelam

Pareto Chart

• The Pareto chart, named after the Italian economist Vilfredo Pareto, is 
a powerful tool that helps organizations prioritize issues or factors 
based on their relative importance or impact.

• It is based on the Pareto principle, also known as the 80/20 rule, which 
suggests that a majority of consequences (typically around 80%) are 
often influenced by a minority of causes (approximately 20%).



67Software Engineering By Dr. Mritunjay Shall Peelam

Scatter Diagram
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Scatter Diagram

• A scatter diagram, also known as a scatter plot, is a graphical tool used to 
analyze and visualize the relationship between two variables.

• It plots pairs of numerical data, with one variable represented on the 
horizontal (x) axis and the other variable on the vertical (y) axis, forming a 
collection of data points.

• The primary purpose of a scatter diagram is to identify and understand the 
nature and strength of the relationship between two variables.
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Stratification (Flowchart, Run Chart)
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Stratification (Flowchart, Run Chart)

• Stratification, also known as a flowchart or run chart, is a quality control 
tool used to categorize and visually represent data or process steps in a 
structured manner.

• It involves dividing or grouping data into distinct categories or strata based 
on specific characteristics or factors, enabling organizations to identify 
patterns, trends, or potential areas for improvement within each stratum.

• The primary purpose of stratification is to enhance process understanding 
by revealing insights that may be obscured when data is analyzed as a 
whole.
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