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1. Define

1.1. Study Framework

1.2. Continental Automotive overview.

Founded as Continental-Caoutchouc- und Gutta-Percha Compagnie in 1871, Continental-
Aktiengesellschaft (AG), headquartered in Hanover, Germany, is now the parent company of the
Continental Corporation. The Continental Corporation comprises 510 companies, including non-
controlled companies, in addition to the parent company Continental AG. The Continental team is

made up of 220,137 employees at a total of 427 locations in 56 countries.

Our customers come from the automotive industry, various key industrial sectors (e.g. railway
engineering, machine and equipment engineering, and mining) and the end-user market. We
supply them with high-quality innovative or established products, systems, and services around

the world.

The Continental Corporation is divided into the Automotive Group and the Rubber Group,
which in the year under review comprise a total of five divisions with 29 business units. A division
or business unit is classified according to products, product groups, and services or according to

regions.



Continental at a Glance - Key Facts

Satety of Innavation and Progress Salesin 2016
Information
Environment
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Trust
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For One Another

Figure 1 Continental Key Facts

Within the automotive group there are several products and solutions for passenger cars as shown
below, the product we will be reviewing in this project belongs to the information management

type of products, specifically the instrument clusters.

Solutions for Passenger Cars

Autonomous Safety Vehicle Information Rubber & Plastics
Mobility Networking Management Solutions

Continental works with a wide portfolio of customers, from Asian OEMs to North American
OEMs, from petrol-based vehicles to electric and hybrid vehicles, no customer is more important
than other. The information management products include but are not limited to Cockpit High
Performance Computers, Display Solutions, Head up Displays, Radios, Haptic Controls, Interior
cameras and of course, Multimedia Systems. With the use of Continental’s state of the art
technology, and in some cases trough joint ventures, great minds create the user experience (UX)

of the future.

But, what is in reality this Instrument Cluster product? let’s dig into it!;



“In order to ensure that driving is equally safe and comfortable, a clear presentation of the
information relevant at any given point in time and in the current driving situation is indispensable”

(Continental, s.f.)

This previous statement is what designing an Instrument Cluster is all about, considerations such

a resin color and durability, LED intensity and contrast, microcontroller based hardware, high
performance displays, fail safe software architecture and in general a system that works under any
condition, is what makes a reliable Instrument Cluster the perfect choice for a successful user
experience. The simplest mistake on current calculation, dimension error or a missing bit
configuration, could become a fatal distraction to the driver and companions, this is the reason
why these products (and all designed by Continental) go through a series of intensive and

demanding verification and validation plans.

There are 2 types of Instrument Clusters, the traditional tacho and speedo mechanical pointer
based, and the hybrid type, which uses flat displays and traditional analogue pointers and dials,
which gives a three dimensional look to the product making it very user friendly and a delight to

the interior harmony of the vehicle.

At the end, the 2 types of Instrument Clusters maintain the driver informed at all time in a
comprehensively and reliable way by providing information from basic fuel tank level to
navigation or lane assist support. Instrument Clusters are used in practically any vehicle of any

type that has the need to show information to the user.
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Some Instrument Cluster Background:

» 1902 Eddy current speedometer, magnetic-mechanical

> Mid 1930s first Instrument Cluster in the market

» First solid-state instrument cluster was introduced in the Aston Martin Lagonda in 1976

1.3. Auto industry overview.

The auto industry is one of the most if not the most challenging industry on the market, it certainly
is the world’s premier manufacturing sector. It's complexity covers all industry span;

manufacturing and development, supply chain and distribution, marketing and retail, vehicle



technologies and regulatory trends, suppliers empowerment and social responsibility, and

crucially, labour practices and the people who build cars and its parts. (Nieuwenthius, 2015).

Millions of cars are sold every year around the world, from basic cheap versions to the most
expensive and luxurious vehicles, the statistic below represents the number of cars sold worldwide
from 1990 through 2017, it also presents a forecast for 2018, and approximately 81.6 million

automobiles are expected to be sold by the end 2018. (Portal, n.d.)

100

80

60

40

Global car sales in millions

20

1950 to 2000 to 2014 2015 2016 2017 2018
1995« 2013™

Figure 2 Cars sold from 1990 to 2018 (Statista, 2018)

From the previous global sales the year 2017 behaved as follows per region, noticing that sales in
North America declined being the U.S., Mexico and Puerto Rico the cause of the decline and
having Canada as the country with growth from this region. It is also shown evident that China

keeps being the market with the highest sales.
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Figure 3 2017 Car sales per region (Demandt, 2018)
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Another important sales indicator is that one by fuel type. Alternative fuel vehicles have been

increasing sales constantly every year, gasoline vehicles increased 3% and diesel cars sales

decrease by 3.7%, below it is shown how the sales behaved by type of fuel.

Global Car & LCV Sales by Fuel type 2017
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Figure 4 Car sales by type of fuel (Demandt, 2018)

And finally, the sales by brand and model, Toyota remains the leader in sales with an increase of

5% on 2017, while the best-selling vehicle is the F-Series from Ford, this contrast with the fact

that Fords actual sales declined in 2017 by 2%, it is noticeable also that the 3 brands with highest

sales also have a model each on the most sold vehicles indicator.

On the next page it is shown the sales per brand and model during 2017.




WULING 883,663 -21%

Figure 5 2017 sales by brand and model. (Demandt, 2018)



A truly complex business architecture surrounds the auto industry where sometimes it is not so
evident how the brands and OEMs are structured, the industry might give the impression that there
is a considerable amount of OEMs in the market when in reality one OEM could have 5 or 6
different brands on its portfolio. Figure below is a representation of the most popular OEMs and
their respective brands, this diagram shows how easy it is to get confused between the brands. In
addition to this complexity on the branding, some OEMs have joint ventures among them where
they could share a vehicle assembly location, use of same distribution channels or even being part
of close cooperation on specific technology areas. The case of joint ventures in China in unique
since as of today the Chinese government is not allowing foreign OEMs to establish their own
brand in that Country, foreign OEMs are forced to go in a joint venture with a local OEMs if they

desire for their brand to be sold in China.

There are also acquisitions that take place where an OEM group absorbs another OEM, this was
the case of the FCA fusion, where at the time of the financial crisis of Chrysler, Fiat increases its
ownership to 100%, becoming in 2014 the Fiat Chrysler Automobiles company. This merger
allowed for the Jeep brand to build vehicles in Italy and for Alfa Romeo to return to North America

market after an absence of 20 years. (Automobiles, n.d.)
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Figure 6 Auto Industry OEM Map (Desjardins, 2016)

A big and important part of the auto industry is it’s supplier base, the supplier industry is structured
in a hierarchical latter, where 3 main tiers are where the supplier base is distributed, the next figure
shows the tier levels and the type of suppliers and products each tier provides. Some of the Tier 1
suppliers are or were part of the OEMs, business units that function independently but at the same

time being a part of the OEMs group.



Industry Structure
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Figure 7 Auto Industry Structure (Suzuki, 2015)

Being a multibillionaire industry, it impacts and gets impacted by several factors globally, political
aspects as technological affect positively or negatively the auto industry, at the same time it can
destabilize markets and potentially cause countries economic recessions. It has also been the case
where environmental or natural disasters have had a big impact on the industry, a clear example
was the 2011 Japan earthquake which impacted Tier (1,2 and 3) suppliers and OEMs around the

world.

1.4. Base line scenario description

As part of the automotive group, in specific the Interior products division, the CD4 instrument
panel clusters (IPC) consists of an integrated system of mechanical, electrical and software
architectures. Even though Continental design processes are well established, this IPC platform
had the need to deviate from the SW development process known as SMK. Software problems

have occurred since the deviation was introduced that have impacted the customer creating



discomfort and affecting the trust from our customer to Continental. This situation has continued

for several years now without truly being able to systematically solve it.

For illustration purposes it’s shown below an image of the M0 and M1 variant from the CD4
platform IPC and the exploded view of the IPC core. As noted below in the exploded view, the
difference between the MO variant and the M1 variant is practically the display, the MO cluster
uses a monochrome dot matrix display smaller than that on the M1 cluster which uses a TFT color
display, the MO variant also uses a display housing unique to this variant with the whole purpose

of using the main light housing as a common component between both variants.

Figure 8 CD4 IPC
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Figure 9 CD4 IPC Exploded view

These 2 variants have common components such as the lighthousing, the front mask, back cover,
pointers, the speaker, pointer lightguide, acrylic rings and some dials applique that will be the same
depending on the market, components that are different in these 2 versions are the microcontroller,
the printed circuit board assembly, the display, the display housing and of course, some parts of

the software.

This project is currently being manufactured at 3 different production locations at China, Rumania
and México and several Ford manufacturing plants around the world, R&D locations for this
project at Continental are at México and the United States, customer engineering locations are at
United States, Europe, China and Australia, making it a complex platform with a wide variety of

attributes and requirements to comply.
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1.5. Scope and delimitation

This intervention is directed specifically to work on the CD4 project software team and process, it
is not intended to include any other customer or team, in within the disciplines of the project itself
only the Software and Systems test are of interest for this thesis, it shall include all Continental
locations where the CD4 IPC software is being developed. The following chart represents the

scope and delimitation as described above;

External

Design Manufacturing Services

Guadalajara

Ruriania

Detroit O . Guadalajara
Guadalajara

Figure 10 Groups in scope
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1.6. Goal and importance of the intervention

The goal of this intervention is to assess the current situation, establish a baseline, define metrics
for this baseline and implement a problem-solving methodology that helps finding the root causes
of the problem we are facing. It is highly important that these issues are fixed to regain trust from
the customer and avoid spending thousands of dollars on rework activities and penalties. The

director’s team is now monitoring the situation and updates are expected accordingly.
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1.7. Timing Plan
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23 | & system Improvement 9tdays|  ThuO7/6/M&  Thu 1111018 0%
DMAIC Deployment Swhks|  Thu07/06/18]  Wed 11/0718 0% 153
30 | Monitor results of corrective actions 3mons.  Thu 120718 Thu 1110018 0% 29
I T

Figure 12 Main activities timing plan



1.8. Theoretical Framework

1.8.1. Pareto Analysis

Give me the fruitful error any time, full of
seeds, bursting with its own corrections. You
can keep your sterile truth for yourself.

- Vilfredo Pareto -

il (Pareto, s.f.)
Vilfredo Pareto was an Italian sociologist and economist, was born in Paris in 1848 from an
aristocratic Italian family that was on exile. He studied mathematics and physics at University of
Turin in 1869, he later became an engineer and studied philosophy and politics also, he wrote

many articles where he analyzed economic problems with mathematical tools.

One of his most important work was “Political Economic Course” (1897) which includes his law
of income distribution where he studies his theory that the distribution of incomes and wealth in
society is not random and has a pattern shows in history and appears in all world and societies.

(Britannica, 2020)

Pareto considered his greatest work the “Trattato di sociologia generale” written in 1916, in which
he deep dives into the fundamentals of individuals and actions. His visualization of society had a

big impact on sociology theories in the United States after WWII.

What is a Pareto Analysis? developed by Vilfredo Pareto it uses the principle named after him,
also known as “80/20 rule”, The Pareto Principle states that 80 percent of a project's benefit comes

from 20 percent of the work. Or, conversely, that 80 percent of problems can be traced back to 20



percent of causes (team, s.f.). This analysis identifies problems, areas or activities that will have
the highest impact, it helps with identifying priorities, organization, productivity and at the end

has an impact in profitability.
There are systematics steps to take in order to implement a Pareto Analysis efficiently:

1. List effects or problems

2. Identify root cause for each problem
3. Add ponderation to each problem

4. Make groups from problems

5. Calculate scores for each group

6. Implement action items based on scores

To illustrate the Pareto Analysis, we take the following article written by Dr. Jacek Sitko (SITKO,
s.f.) from the production engineering institute at Silesia Technological University. The article
discusses a failure analysis on manufacturing defects from vehicle steering mechanism
components, after assessing the proper factors needed for the analysis he starts structuring the

course of action, his steps are as follows:

» Define the purpose of the study
» Identify the data on the examined phenomenon. The data collection process should
determine the following;
o Type of data
o Measuring units
o Person responsible for data collection
o Period of time for data analysis

o Procedure for managing data



o Order data from most to least significant
o Calculate percentage in relation to the whole phenomenon

o Design the document and matrix for organizing information.

Then Dr. Sitko proceeds to use different type of tools and methods such as the ABC method to
evaluate value and usefulness in the examined period of time. This ABC analysis is in fact based
on the Pareto analysis, in ABC each statistical group contains a few elements marked as A,B and
C for categorization purposes. After using histograms and the Ishikawa diagram, he came up with

the following analysis of defects and Pareto chart:

Type of defect g Total
| 11| 11 v \% Vi

Mechanical defects 58 79 92 90 63 67 449
Scratches 7 5 9 13 7 9 50
Small diameter after grinding 11 12 10 8 11 15 67
Polishing — fall 4 3 0 0 0 2 9
Exceeded rectilinearity 12 17 10 11 0 2 52
Damage caused by the straightening 17 0 0 0 4 3 24
machine

Creases after milling 49 55 56 71 53 36 320
Double engraving - 5 0 8 2 0 19
Creases caused by the screw 23 0 0 0 0 0 23
Damaged thread 6 5 11 9 4 4 39
Failure to reach the cooling temperature 3 6 2 4 0 1 16
Max. power on the hardening table 2 I 3 0 0 3 9
Exceeded roughness 12 19 16 22 15 15 99
Hardening cracks 0 0 5 0 0 0 5
Burns caused by hardening table 4 2 0 3 0 2 11




In the analysis of defects table he identified the the 5 defects that caused the largest number of

defected parts, then he selects these and create the Pareto chart as follows:
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Types of defects
This Pareto chart establishes the causes that generate the biggest impact to profitability, with the
information that this two graphs present, he was able to identify the two causes that are responsible
for 77.76% of the total number of non-conformities, and with the use and complement of the
Ishikawa diagram he deep dives into the causes and proper corrective actions to eliminate or reduce

the defects to minimum.

1.8.2. DMAIC Methodology

In the early 80’s, the need to measure and improve quality led Bill Smith from Motorola to create
a methodology for this purpose, this was the first step towards DMAIC. General Electric was the

pioneer on implementing Six Sigma into their processes with the goal to reduce waste, DMAIC is



then a methodology to become Six Sigma which is based on a data-driven quality strategy for

process improvement, the acronym stands for the following (Institute, n.d.) (Terry, 2015):

#+ Define: Goals, Customer CTQs (Critical to Quality), process involved, scope and
boundaries.

4+ Measure: Collect data by measuring key areas of importance.

#+ Analyze: Analyze the data collected and find areas of opportunity and gaps, sources of
variation must be identified.

4+ Improve: The process in question and work the sources of variation found.

#+ Control: Create a monitoring plan and update or create documentation to maintain the new

course.

DMAIC is a methodology widely used in the auto industry, is part of Continental s tool box and

has proved to provide a reliable guideline on the continuous improvement strategy.
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Pﬁlﬂ"?_d Chemical
7= Mokia olaro
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1979 - 1986 Asea Brown a | c
Boveri enara Siebel rane Infica
Motorola Electric S¥s
Texas Allied Signal Wipro Thousands
Modoroia Instrument of Others
Period of Peniod of Penod of Penod of FPeriod of Period of Penod of
Evolution Design Refinement Resuits Awareness Adaptation Endighienment

Figure 13 Six Sigma History (Institute, s.f.)



1.8.3. Voice of the Customer Three (VoC)

In todays fast paced changing environment, tech companies need to stay one step ahead of
competitors, one key activity to achieve this goal is the clear understanding of customer
expectations, any organization that lacks ability to listen to their customer is destined to failure,
expectations translates to requirements, requirements translates to product development and
testing, and a good reliable product translates to profitability, hence the importance to hear the

different voices that have an impact on profitability.

The “voice of the customer” tree (VoC tree), is a method that allows to understand what the
customer needs and wants, that information is then translated into Critical Customer Requirements
(CCR) which are those requirements that the customer expects the supplier to meet. These CCRs
then are used to assess the verification and measurement strategy where KPIs will be created, these
KPIs are called Critical to Quality (CTQ) in VoC. The VoC must come as direct feedback from
the customer, it needs to be the actual sentiment out of a specific situation, the more direct the

feedback is the more accurate the CTQs will be (Dennis, 2009).

One important aspect of VoC is customer identification, customer requirements can come from
different fronts, and they all should be considered as important, customer is the one who buys or
uses your product or service and is the one that receives the process output. Customers normally

fall into 2 categories as follows:

» Internal Customers: Customers within your organization that are the recipient of your
processes output, these can be the management team, the manufacturing team, validation
labs or any other functional group or employee in your organization.

» External Customers: Those outside and not part of your organization, they use your product

or service, they can also have investment on your organization such as shareholders.



Is extremely important that no customer stays unheard, every voice, internal or external, can be a
value adder to the organization and provide a competitive advantage. There are several methods

to capture the VoC, these have different targets but the end goal is the same;

VoC Methods

Surveys Interviews Focus Group Suggestions Observations

1.8.4. PESTEL

PESTEL is an analysis done that helps understanding the environment the organization is operating
in, this is quite critical specially on developing new projects or technologies, it responds to
questions such as; What is the political situation in the region?, what are the main economic
factors?, what legislations are being currently discussed that could have an impact on the project?,
what environmental factors affect the industry?, important questions that any business
development manager needs to be aware off. PESTEL is the acronym for Political, Economic,
Social, Technological, Environment, and Legal (Frue, 2018), these are practically the macro forces
that any organization faces and that need to be monitored to react accordingly. These 6 factors are
not the only ones, different ones can be added depending on the area or type of corporation, it can

also be reduced to PEST in some cases.
Let’s review in detail the 6 more common factors of the PESTEL tool:

+ Political Factors:



These include but are not limited to taxation, fiscal, trade, political stability and any factor which

a government may influence the economy or an industry.
¢ Economic Factors:

Factors directly related to the economy and the impact on organizations profitability effects, one
example of these factors is inflation rates and interest rates and the effects these have on products

and services of corporations.
¢ Social Factors:

These are all factors related to social conditions and environment, these help corporations to
understand needs and wants of customers hence providing a product that meets lifestyles, religion

aspects, education levels among other key elements of society.
¢ Technological Factors:

These factors refers to all technological trends that can present a threat or opportunity to the
organization. The R&D and manufacturing teams need to be aware of all technological innovation
on their area and how it impacts its products market. Since technology changes quickly this is one
factor that needs to be monitored frequently on all areas, automation, IT, hardware and software

technologies among others.
+ Environmental Factors:

These are all factors that have an influence on the surrounding environment, such as waste
disposal, renewable energies, recycling methods and everything related to sustainability

responsibility and its associated certifications.

¢ Legal Factors:



These are factors that must be complied with such as consumer laws, technical regulations, safety
regulations, labor laws. A corporation needs to understand all these from all countries their

products will be finally used.

The following PESTEL analysis shows the impact of each factor, the focus of this analysis is the

automotive industry as a whole:
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Figure 14 PESTEL Analysis

1.8.5. SIPOC
The SIPOC (Supplier, Input, Process, Output, Customer) diagram is very useful to help the teams

understanding who their direct customer and suppliers are, what are they receiving as input to their
task in the process, and what will they be providing as outputs to their next customer. It identifies
clearly the boundaries and helps as a guideline for every team member to have healthy work

environment by understanding the needs of customers and suppliers (Institute, n.d.).



1.8.6. VSM Value Stream Map
The VSM is a lean tool that requires the team to identify every step of the process from when the

customer request came in all the way to the finish good and delivery, it shows useful information
such as cycle time, headcount, process efficiency among other characteristics. The main goal of
this tool is to identify waste and eliminate it, it is also a very good visual aid to walk the process

specially for new team members (Dennis, 2009).

1.8.7. Jira Tool

Jira is a task management tool that allows to plan, track and manage the agile mindset on SW
design, this tool was recently acquired by Continental and is key on the success of this project.
Engineers were trained to operate the tool and understanding the type of data that they need to feed
the tool with, this step is very important, as in any tool, if you introduce trash it will give you trash
as output. The tool has the flexibility to create boards for activity status and charts for monitoring

progress of different activities.

1.8.8. Define phase conclusion
The tools used on the define phase helped to define properly what the Problem and potential causes

are. Something critical found is that on key steps we do not have KPIs that allow to have a correct
measurement of the baseline, the VoC allowed us to prepare the path for KPIs that are aligned with
the VoC. The problem at this phase points to be the missing measurement methods, missing
process adherence and a team mindset that is not allowing to provide what the customer is

expecting.



2. Measure

2.1. Voice of the Customer (VoC) Current Condition

The constant discomfort on Continentals performance for the SW push the management team to
go through a deep dive on the SW development process. A critical activity took place which was
for the PM to gather all feedback possible from the customer (internal and external) in order to
prepare a VoC tree. The comments received were practically directed to the quality of the SW
being delivered and the constant delays of each SW delivery. Complaints from our customer
included activities from each phase of the Product Life Cycle such as requirements analysis
efficiency, constant SW bugs found at vehicle testing at customer locations, late issues found

impacting customer manufacturing builds, and others.

Feedback was also gathered from Continentals manufacturing team, which is considered R&Ds
most important internal customer, the complaint was regarding the continuous SW releases taking
place that does not allow them to industrialize the SW with enough time to meet the customer

delivery dates.



2.2. Issues pareto from 8Ds

The following chart represents the quantity of issues categorized but its potential root cause, every
issue reported by the customer and every internal high impact problem goes through the 8D process
for a proper analysis of the condition, the goal is to identify the area that requires immediate

attention and prepare and improvement plan to fix the evident areas of opportunity.

Customer Reported Issues
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Figure 15 Issues Reported
2.3. Value Stream Map current condition

The following VSM represents the current condition of the SW development process, the scope is
to clearly identify each step of the SW design methodology and asses which areas are the ones we
will working to improve. In this case the VSM will not serve as a tool to reduce cycle time, lead
time or quantity of people involved on each step as its original purpose is, but a tool to define

where to stablish KPIs where currently do not exist.
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Figure 16 VSM Current Condition




2.4, Process conformance checklist

The Software Process Conformance Checklist (SPCC) is an evaluation of how good the team is
on following the standard process for software development, this is a quarterly audit performed by
a software quality engineer. It is important to note that a good SPCC score does not necessarily
mean that the SW is being developed and tested correctly, it only means that the correct documents
are being used and the processes being followed. The SPCC is one of the very few metrics currently

available. The baseline score is 41% and shows opportunity areas on practically every phase.
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2.5. Issues categorization

Based on customer feedback, and as output of the analysis phase the 2 areas of focus are Module
Test Design and Requirements Analysis. This is where the highest issues are concentrated and

where the VoC is telling us to put our efforts on.



Customer Reported Issues
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Figure 18 Issues categorization
2.6. Conclusion measurement phase:

It is evident that there were not enough metrics that could allow the project team to stablish a
reliable baseline and improvement plan, the newly created measurement system as shown above
is linked directly to the VoC and the CTQs that our customer and company expect. The team was
able to pull historic date to fill in the system however, fresh and up to date data will be used from
February 2019 to September 2019, this timeframe will provide enough confidence on the
information used for the analysis phase of DMAIC. These metrics are also helping to define the
personal goals for each engineer with the expectation that it will serve to change the current

mindset to one 100% focus on quality assurance along every phase of the SW development cycle

3. Analyze

3.1. SIPOC

In order to make every individual of the team aware of who the internal and external customers

are, who provides the input for the process, what output is required and the customer’s



requirements, a SIPOC diagram was created, this diagram is being shared with the complete team and group managers must ensure it is

reviewed in detail.
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Figure 19 SIPOC




Conclusion SIPOC:

After working with the project team it is evident that there is a misunderstanding of who the
customers, suppliers and parts of the processes are, this SIPOC allowed to have everyone on the

same page on who will provide and who are we going to receive requirements from

3.2. SWOT Matrix

A SWOT matrix was created including feedback from managers, discipline leaders and the quality
team. The strategies shown below will be consider to create a framework including training and

metrics that can support on the improvement process.

Strategies S-W Strategies T-W

Reinforce following processes trough quality Increase understanding from team and
training consequences of SWissues

Define a methodology for increasing efforts 3.Imlement Agile and SCRUM methodology
estimation accuracy (System)

Increase SW development tools training and Asses impact of Agile on SW development
visibility (Practical problem solving skills, six timing

sigma (Variation reduction),Yokoten shared best
practices,DFMEA-PFMEA(Go, see and fix), JIDOKA
(Proactive and reactive), POKA YOKE, Standarize
work, supplier performance improvement)

2. Prepare training series from SW developers 5. Develop a proper test management tool (No
(Sr.) for SW delopers (Certify team on A-Spice)  |defect escape)

1. Develop True North for the SW team (Zero 4. Increase quality assurance mindset on team
defect culture) members. (Include Management)
Encourage use of quality checklists External factor-customer (Time phase SW

development planning rules) based on
experience with Asian customers.
Define measurement systems basdes on FPY

Align org structure to Zero defect culture (design,
process, suppliers, customer)

Figure 20 SWOT Analysi



3.3. Voice of the customer-Expectation
With the goal of understand the VoC and translate this into CTQs, a VoC tree was prepared

where CCRs were identified and proper CTQ and KPIs defined, this tree includes most of the

areas were the issues are found:
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Figure 21 VoC Tree

3.4, Value Stream Map future condition

On the VSM the focus areas are identified. These focus areas are requirements analysis, which
encompasses the analysis itself, documentation of the requirements analysis and the proper

traceability to the results of the design. The other focus area is Development and testing which



encompasses impact analysis, update and creation of module specifications, module design, testing and traceability through the proper

tools. As mentioned on section 2.4, the VSM on this project serves as a tool to understand clearly the different phases of the SW

development process and point where the opportunity areas resides.

AN

Customer

— —t
2 Update quote Clarify & submi Frelminary = Erier DCR = Customer
review 8: é—=[ Quote Dans Analusc w ,‘e_.__m_ Sﬁbmj\-s DCR
spprova O = O w/timing specs
RESTET 5P UX H :-maii UX g 5P @ : Review Sp @X 1 Review Customer
A‘d‘just' T2k (E-ET-T FT= 3264 hrs info =22 info
% LT=1-Z days LT= 2-3 cays =7
[CA=S0 % ICA=ZS% -— EISTITI——
| Reimzo % q\'? Rel=T3% Fiziasos
: -Dicumentati -
and anahysis 5 hrpicia & Prepare VS DNE
improvement i

esign performangz

reRge and define KFi _ O X Manufacturing @ LE
Kick off Regs review iy & Test &\INTest Functional tes Q0 compliance

|RD§ EOJK — Rﬁ. EO:"XE-—‘ IRBa @}(3 [ E @:’(E- = m @KE — E @}( L —/‘r Prepare SAP| 30 DCRs/year
= riro =3 = riro Firg = Firy — T ey i B50KUISD

FT= 210 hrs [ |FT=t231rs L e [ JPT=iI40hrs e |PT=ta0-200ms [ FT=G040 1z = Z—-T T

LT 1-Z cays T-s-10asys L T=t2-20 days b T-5-5 days LT=25-2E days f Ted-5 days @ x1 -

[CA=EDH P AT AmS0 % ICA=E D% [CA=TESR ==

Feim702e 2i=50% Rel-7s% Remren ReiaTo% =

Productive
8 days ___15days  Sdays T5days Sdays A6 days___5 days

--_1.5da S55days ___ Sdays _ 26 5days . S days LT: 77 days
‘ =] FT:425 hrs
50 hrs 105 hrs 36 hrs 190 hrs

Figure 22 VVSM with focus areas

9 hrs




3.5. Requirements Process Map

The following process map shows each step of the requirements analysis phase, each star marks
the point where a KPI needs to be assigned, in this case these were placed on the analysis of the
actual requirements to identify how efficient this activity is being performed. A KPI on the SRSCs
creation step will allow us to measure the quality of the actual document, if the firsts drafts or first

release of the document is being done properly then the rest of the document will be completed

properly.
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Strart Analysis
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structure DOORs

Figure 23 Requirements Process Map

3.6. Module design process map

This process map is for the actual design and testing of the SW module, this process is as important
as requirements analysis since this is where the execution of the code takes place. The first KPI is
placed on the module specification update and creation, this is the document that developers will
take to start writing code hence, the importance of having a well-defined module specification.
The second KPI is placed on the module test results, the intention is to measure rework in order to
find areas of oportunity in the development phase where training or other options must be

evaluated.
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Figure 24 Module Design Process Map

3.7. Functional Testing metrics

On the Functional Testing Group there were some metrics already defined and some other newly
created, these metrics include the level of automation for test cases, the hours spent on a full test

as well as the test coverage for the project.

One of the immediate containment actions taken on the functional testing group was to assign 2
test automation specialists in Q1 2019, other ICA was to perform continuous functional testing
immediately on the SW releases currently available, this allows to improve the performance of the

SW to a certain level that would keep the customer satisfied.

The following charts show what the team will start monitoring from the Functional Testing

perspective on automation quality and efficiency.

The team is currently in the process of using the tool DOORS for requirements management where
test cases and test results will be traced back to each requirement. A test architect is also assign to

the team to support on reviewing test cases and it[s implementation.
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On the SW design side, completely new metrics had to be defined and created, a new tool for

measuring software quality had to be used, in this case we moved from MRDB tool to JIRA. The

following charts represent the metrics that were created and that are being used to make SW design

more robust, it includes metrics such as:

Feature request vs issues: It reflects the ratio between new features requested by the

customer and overall introduced issues during the development phase.

Ticket return rate: Reflects efficiency on SW development by measuring quantity of tickets

rejected during SW validation.

Top 10 PR components: It shows the list of the most critical components in terms of

quantity of issues reported.
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3.9. Measurement phase conclusion

It is evident that there were not enough metrics that could allow the project team to stablish a

reliable baseline and improvement plan, the newly created measurement system as shown above



is linked directly to the VoC and the CTQs that our customer and company expect. The team was
able to pull historic date to fill in the system however, fresh and up to date data will be used from
February 2019 to September 2019, this timeframe will provide enough confidence on the
information used for the analysis phase of DMAIC. These metrics are also helping to define the
personal goals for each engineer with the expectation that it will serve to change the current

mindset to one 100% focus on quality assurance along every phase of the SW development cycle.

4. Improve Conclusion

After working on all areas from mindset to measurement, it was evident the project team needed a
change in all aspects, the creation of the teams True North helped improving the attitude of all
individuals with significant impact to their deliverables, from my perspective this was a much
needed change that had to happen first before anything else, improving attitudes and behaviors is

the foundation for an efficient problem solving methodology.

Due to COVID 19 the auto industry had a huge negative impact on new projects and engineering
changes, no SW engineering releases were implemented starting March, still we were able to get
a SW change trough this improved process and metrics, the results speak for themselves, the SW
process conformance checklist was prepared again and it showed a huge improvement of 100%
score, eventough the evaluation only included one software release it showed we are moving in
the right direction, the improvement on all areas was an evident success and all the tools used
trough this process had an incredible value added that positioned this project in a better place in

front of the customer.
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Figure 36 SPCC score after improvements
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Figure 37 Communication to upper management

There are some key points to take out of this assessment which I summarize below:

» A performance measurement and monitoring system is key to success.

The level of measurement we had on the project didn’t allow to identify clearly where we

were failing, and the very few metrics were not properly defined.

The new measurement system and metrics allow for a deep understanding of where we are

in the area of software development and testing.

Metrics are simple yet deep enough for everyone to understand and follow.

» Management team need to be closer to engineering workforce and listen!



* A proper understanding of what the engineer thinks and needs is key to the success of a
project, there were aspects that only the people that is doing the actual work will

understand.

» Early training for new engineers is essential in all aspects.

» The auto industry employs newly graduated engineers with no experience in the field

whatsoever, it is essential that a proper training plan is followed to guarantee success.

» Consistency on what we think we are doing vs what we should be doing.

» It is a painful path, but we can always be better!

The road is still not finalized, we still need to consolidate the success and repeat it on the following software

releases, the next steps need to be followed to guarantee the results shown were not a one time event:

» Continue the Trend!.

» Keep team spirit high and focus on true north.

» It is the responsibility of the management team to maintain people focus on the True North

and keep moving forward in the right direction.

» Pay attention on next SW deliveries and performance adherence.

» January and February 2021 is a timeframe where new SW releases will be received, this in
specific should be monitored closely to confirm the improvements are having the desired

results.

» Keep improving metrics.



The current metrics are efficient and show a good picture of the actual condition of the
project however, it should not stop here, we need to keep thinking on more efficient metrics

that allow us to identify problems on time and react accordingly.

The way to get started is to

quit talking and begin doing.

- Walt Disney

Figure 38 Final Quote Walt Disney
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