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● When: November 28 at 9:00 AM
● Silurveien 2, 4 hours + 30 minutes
● No materials permitted 
● Platform: Inspera

● All topics covered in the course is relevant for the exam (including guest 
lectures) 

Practical information



● Will BPMN models be in the exams?
○ Yes

● How much details do we need to know? Every icon and symbol there is or just 
the most important ones?

○ Only the most important ones. Lanes, actors, events, activities

Questions asked



Course Overview

Large Agile and Architecture

Global Software Engineering

Managing Technical-, 
Social- and Process-debt

Agile Architecture: Cloud 
and Microservices

Configuration Management

Understand Software 
Processes

Implement (Agile) 
Software Processes

Assess Software 
Processes

Process Modeling

Process Improvement

Agile Practices and Teamwork

Empirical Methods in Software Engineering

Large-Scale Agile Project 



How to answer on the exam? 

The student must be able to show that they understand the curriculum and are able to 
apply it to different cases and discuss the results

In general: 
● Answers are mostly correct and concise, no irrelevant text
● Answers are well structured
● The student reasoned about the topics and gives rationale
● Content is related to the material in the lectures and slides



Summary

Slides and figures from group sessions and lectures



Software processes



Systematic approach to SPI 
(Software Process Improvement)



Types of maintenance

● Corrective maintenance - Fixing bugs

● Preventive maintenance - Improving structure (re-engineering refactoring)

● Adaptive maintenance - Adapt to changing environments

● Perfective maintenance - New functionality



Maintainability
 



Formal and real process

● Formal process: An abstract representation of a process. The model describes 
the process from a certain perspective such as formal process is presenting 
what we say we do or what we should do. e.g. "Cooking recipe", "Delivery 
route".

● Real process: Activities that are carried out in a development project such as 
execution of processes that describes what we actually do.



Software maturity levels 
CMMI (Capability Maturity Model Integrated)



BPMN





Pools and Swimlanes 
● A pool represents major participants in a process. 

A different pool may be in a different company or 
department but still involved in the process. 

● Swimlanes within a pool show the activities and 
flow for a certain role or participant, defining who 
is accountable for what parts of the process.

(Taken from Lucidchart)



Events 

● A trigger that starts, modifies or completes a process. 
● They are shown by circles containing other symbols based on event type. 



Activities
● A particular activity or task performed by a 

person or system. It’s shown by a rectangle 
with rounded corners. 

● They can become more detailed with for 
example sub-processes.



Gateways

● Decision point that can adjust the path based on conditions or events. They 

are shown as diamonds.

● Gateways can also be an empty diamond 



Flow

● Sequence flow: shows the order of activities to be performed

● Message flow: depicts messages that flow across “pools,” or organization 
boundaries such as departments. It shouldn’t connect events or activities 
within a pool.



How to engage BPMN
● Skim through the textual description

○ Try not to drown in the text

● Note potential pools
● Identify the roles of each pool

○ Swim lanes
○ What are their tasks
○ What are their dependencies

● Model the tasks with metadata
● Check that you are still answering the exercise
● Do not make the BPMN diagram too extensive and complicated





Empirical methods and 
measurements



Directly or indirectly measurement

● Directly: Measuring that exact variable.

● Indirectly: Measuring the variable through measuring something else.



Objective or subjective

● Objective: 
● Based on facts rather than feelings, opinions, prejudices or 

interpretations [Merriam-Webster].

● Subjective: 
● Related to the way people experience things in their own mind 
● Based on feelings or opinions rather than facts, modified or affected by 

personal views, experience or background [Merriam-Webster]



Quantitative or qualitative

● Quantitative: 
● Data expresses quantity
● Data expressed as numbers
● Used in statistics

● Qualitative: 
● Data expresses quality in some sense
● Data expressed as text, images, audio or video but not numbers
● Not used in statistics



Nominal, ordinal, interval or ratio scale 
measurement
● Nominal: Divides the set of objects into categories, with no particular ordering 

among them. E.g. labeling, classification, defect type.

● Ordinal: Divides the set of entities into categories that are ordered. E.g. 
ranking, difficulty, failure severity, complexity.

● Interval: Comparing the differences between values is meaningful. E.g. 
temperature, start and end date of activities.

● Ratio scale: There is a meaningful “zero” value, and ratios between values 
are meaningful. E.g. Length, weight, lines of code, number of errors.



Lean



Lean principles (some of them)
● Satisfying the customer
● Flow
● Visualization
● Avoiding waste
● Supporting changes



Satisfying the customer

● Create value for the customer (what the customer is willing to pay for) 
● Produce what the customer actually want 
● Produce high quality and valuable software 



Flow

● How items or people in a process move from the first step to the last
● Move as quick as possible, but without any risk to quality and customer 

satisfaction
● Optimized and planned, stable and with minimal waste



Visualization

● Gives an overview which is helpful for:
○ common understanding for all stakeholders
○ planning

●  Examples: Obeya room, Kanban board



Waste

● Everything that requires resources and does not give value to the 
customer (time, work effort, space, money, equipment)

● Waste increase costs, not value
● Minimal waste ensures flow 
● Unnecessary features, excessive documentation, partly done work, 

duplication of data, etc.



Fishbone diagram



Large-Scale Agile







The Spotify Model
● Spotify Engineering Culture
● Key driving factor: Autonomous squad (cross functional, end to end 

responsibility) 
○ Loosely coupled, tightly aligned squads

● Knowledge sharing  

● Agile > Scrum
● Principles > Practises 
● Cross-pollination > standardization
● Community > Structure 



Main challenges
Main challenges/issues when scaling up Agile? 



Technical-, social- and process 
debt



Technical debt



Technical debt



Social debt
● “The presence of sub-optimality in the development community, which causes 

a negative effect”



Process debt

● Sub-optimal process design
● Divergence from optimal formal process
● Deficiencies in the infrastructure that might be beneficial in the short term
● Negative long term effects



How do we fix technical debt?

Proactive approaches:
● Education
● Culture
● Organization
● Process
● Guidelines
● Visualization

Continuous approaches:
● Semi-automatic 

identifications
● Code reviews
● Retrospectives
● Technical leadership
● Dedicated refactoring 

sprints

Reactive approaches:
● Impact map
● Roadmap evaluation
● Resources to remove 

TD
● TD information used 

in planning and 
budget



Quality Assurance



Quality

Could for example be:
● Correctness
● Maintainability
● Reliability
● Robustness



When do bugs occur?



Cost of bugs



DevOps



Agile practices



Agile development



Agile methodologies



Popular agile practices



Questions? 



Good luck on the exam! :)


