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Summary: Day by day software project quality gains more and more attention of practitioners and researches equally. Bug or defect free software that meets customers’ expectations regarding design, functionalities and similar requirements, project delivered on time and project delivered within budget are the key aspects of software project quality, both for users and development teams. In order to improve these constraints and project and, consequently, software product quality, project progress monitoring is essential. What enables progress monitoring are metrics. Metrics become even more essential when certain project measurements need to be closely monitored due to repeated changes of requirements which is frequent with software projects. This paper presents a case of metrics use in game development process in order to measure and improve software project quality and progress. The metrics used where chosen after excessive literature review and based on specific project characteristics and demands. First, data from 9 sprints were analyzed. Following, chosen metrics were applied for the next 10 iterations, where data were gathered through interview, sprint retrospectives notes and supporting project management tools. Results show that with introduction of velocity, defects rate and sprint burn down chart into the alpha game development process, team productivity and effectiveness were elevated, resulting in software project quality improvement. Chosen metrics have facilitated transparency of work, enabling better organization and reduction of bottlenecks, detection of problem roots and more effective communication.  
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1. INTRODUCTION 

In order to ensure software quality as defined by project team and according to the customers' expectations, proper project progress monitoring is needed. Many software quality metrics to objectively grasp software products and process have been proposed [1]. However, each project has its own needs and specifities, implying the need for establishment of adequate costumed model for building in software project quality by regularly measuring and reviewing [1]. 
This paper presents a case of metrics use in game development process in order to measure and improve software project quality and progress.

As the result, team productivity and effectiveness were elevated, facilitating software project quality improvement. Measuring the progress and the quality via velocity, defects rate and sprint burn down charts facilitated transparency of work, enabling better organization and reduction of bottlenecks, detection of problem roots and more effective communication.  
2. IMPLEMENTATION OF METRICS FOR SOFTWARE PROJECT PROGRESS MEASUREMENT
2.1 RESEARCH METHODOLOGY
The aim of this paper was to examine the influence of application of project progress and quality metrics on quality and team performance improvement. Firstly, the existing Scrum software development method in Alpha game development company was analyzed based on previous 9 sprints.  At that moment, since no defined metrics were used, data from retrospectives and interviews with team members were used, in order to describe current project state. Based on that, the main challenges that team members are facing are identified and used as input to define the improvement directions. Based on the identified challenges and project characteristics, adequate metrics for progress and quality measurement were suggested: velocity, defects rate and burn down chart. Following, software development process was monitored during 10 iterations and team performance in both cases was compared. During these 10 sprints metrics data from project management program, sprint retrospectives and notes from interview were analyzed.  
2.2 ANALYSIS OF PROJECT STATUS AND SUGGESTED METRICS

The case company consists of around 30 employees, currently working on alpha game development project using scrum methodology. Since alpha games imply constant feedbacks of users, it means that during the development process requirement changes are required. Furthermore, the project team consists of various profiles (philosophers, artists, programmers etc) demanding for specific human resources approach, especially regarding the communication and task management. 
The main challenges emphasised by team members and manager during retrospective meetings and interview were: 

· Incomplete tasks within a sprint;

· Change requirement during the sprint;

· Idle time for some team members;

· Bottlenecks.

Furthermore, high number of defects was identified as the result of pressure on team members to finish all the sprint items within the iteration. However, team was not able to identify the causes of these defects before the test phase, when the consequences  were the need for intensive rework. Assumption was that the main cause is the lack of transparency, inefficient work progress tracking and proper communication system between Level design team and 3D team members and Programming team, resulting in lack of time for execution of tasks and defects caused by the pressure.

Finally, the team recognized the need for metrics system establishment with aim to systematize the progress monitoring process and quality assurance.
Based on described problems and challenges team is facing during the development process and after literature review, metrics adequate for the project were chosen and implemented: team velocity, defects rate and sprint burn down chart.
Team velocity: Represents the amount of work accomplished in each Sprint expressed in story points [2], [3], [4]. 
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Fig. 1 Example of planned and real team velocity tracking
Defects rate/Defects count: can be both, internal process measure of software testing and external measure as the number of defects experienced by the customer [4], [5], [6]. 
Sprint Burn down chart/Story percent complete metrics: Shows the amount of work remaining that needs to be accomplished until the end of sprint [2], [4].
2.2 RESULTS

The effects of proposed metrics on team performance were measured during 10 two-week iterations. Comparison of the software development process before and after the implementation of metrics demonstrate that team communication was facilitated and more transparent enabling better and faster problem solving and task management. Rework was reduced, since the quality of work preformed was monitored and controlled during the whole sprint not only during the demo sessions. 

Furthermore, team was able to accomplish more user stories and improve its productivity, since metrics enabled more realistic estimation of work items planned for one sprint. Defects count metric helped team identify the most problematic tasks and bug causes in different phases of sprint.
Finally, team found metrics helpful for future project planning.
3. CONCLUSION 
This aim of this paper was to present a case of metrics use in game development process in order to measure and improve team efficiency and software project quality and progress. 
The main challenges team is facing were identified and suggestions for the improvement were created. By adding adequate metrics based on needs of project and team, game development process was improved. Velocity enabled team to establish average lead times for future iterations and projects and improve effort estimation process, resulting in reduction of bottlenecks, idle time and unfinished user stories. Defects count facilitate team to improve project output quality through regular systematic tracking and high responsiveness to detected bugs. Finally, team has found burn down chart extremely helpful for visualization of sprint progress and planning process. Overall, implementation of chosen metrics resulted in improved communication, transparency, facilitated planning process and smoother process flow. 
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