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LeainingObjectives

Afterreadingthischapter,youshouldbeabletounderstandandarticulateanswerstothefollowing questions:

Whatisthedifferencebetweenstrategicmanagementandsoategy?
Whydoesstrategicmanagementmatter?

Whatareintended, emergent,andrealizedstrategies?
Whatisthehistoryofstrategicmanagement?
Whatisthebasicstrategicmanagementprocess?

L A

1.1 Introduction

Organizations that have been successful in the face of intense competition and constant change have
discovered that a strategic management plan is essential to achieving their objectives. When properly
implemented, strategic management is an all-encompassing process that helps businesses maximize their
potential. To achieve success, a firm's plans are shaped by analyses of its internal, external, and
competitive contexts. Once implemented, a company's strategies serve as a road map to realizing its
vision.

Especially in times of conflict, strategy creation has a long and storied history. The strategic
management approach isn't flawless, but it does provide a foundation for organizations to seek
inspiration from sources beyond their walls and chart a path to success. Students are guided through this
framework in the following chapters of this course, which include methods for

Chapter1:MasteringStrategy:ArtandScience]?
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Introduction:
TheoryofMachines:may be characterized as the area of engineering science that focuses on the analysis of the
forces acting on and the relative motion of the machine’s numerous components. An engineer's ability to design
the many components of a machine depends heavily on their understanding of this subject.

Sub-divisionsoftheoryofMachines:
TheyTheoryofMachinesmaybesub-dividedintothefollowingfourbranches:
Kinematics:is the area of machine theory that focuses on studying how bodies move without taking into
account the forces causing the motion; in other words, it links the motion variables (acceleration, velocity, and
displacement) to time.
Kineties:is the area of machine theory that deals with connecting the forces acting on bodies to the motion that
results from those actions.
Dynamics:is the area of machine theory that examines the forces acting on moving machine components and
their consequences.

1- Statics:isthatbranchoftheoryofmachineswhichdealswiththeforcesandtheireffects,whilethe
machinepartsarerest. Therearesomedefinitions which
areconcernedwiththissubject,mustbeknown:
Mechanism:is a collection of stiff bodies that are created and joined together in a certain way to allow them to
move and carry out certain tasks, such the steering systems of cars and the crank-connecting rod mechanism of
internal combustion engines.
The kinematics and kinetics of mechanisms, often known as the dynamics of mechanisms, are the subject of
mechanism analysis, a branch of machine design.

Rigid Body: is that body (rigid link, rigid disc, etc.) whose form changes are minimal in relation to its overall
dimensions or to changes in the body's general location.
Links: are stiff bodies with hinged slots or holes that may be joined in some way to form a system that can
transfer forces or motion to different places.
Absolutemotion:the movement of the body in relation to a stationary point on this body or to another body that
is at rest.
Relativemotion:themotionofbodyinrelativetoanothermovedbody.
Scalarquantities:arethosequantitieswhichhavemagnitudeonlye.g.mass,time,volume,densityet
c.
Vectorquantities:arethosequantitieswhichhavemagnitudeaswellasdirection
e.g.velocity,acceleration,forceetc.
1- Theconnectionofmechanismparts:
Themechanismisacombinationofrigidbodieswhichareconnectedtogetherusingdifferent
methods:
1-1 :Hingedpart:
Thehingeconnectionmaybeusedtoconnectthelinkstogetherorconnectalinktoafixedpoint,piston,
disc.....etc,theconnectionisachievedusingpin,whichispassthroughthehingeholes.

A Symnmbicd Lry /\
e,

1-2: SHding Eaxts;

The sliding counection may be used to connect two links rorate abowr
fixed points by means of slot, pin and hinge.

Sx»mibleed Ly

inge and pin
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Partl
AutoMLMethods

Chapteri
HyperparameterOptimization

Abstract
As deep neural networks {DNNs) and automated machine learning (AutoML)
frameworks, which are computationally costly and hyperparameter-rich, have
lately become more popular, hyperparameter optimization has recently seen a
renaissance in interest. The most popular approaches to HPO nowadays are
summarized in this chapter. We start by going over some model-free methods
and Bayesian optimization that may be used to optimize black box functions.
To approximate the quality of hyperparameter settings, we turn to state-of-the-
art multi-fidelity methods that use (much) cheaper versions of the black box
function, since pure blackbox optimization is too expensive for many modern
machine learning applications. We conclude by offering some open questions
and potential future research directions.

1.1 Introduction

As with any machine learning system, the primary function of automated machine
learning (AutoML) is 10 automatically modify hyperparameters to increase
performance. Modern deep neural networks rely heavily on hyperparameters for their
optimization, regularization, and construction, Among the many attractive uses of
automated hyperparameter optimization (HPO) are the following: * making machine
learning deployment easier by cutting down on human labor. This is really important
in relation to AutoML. The outcome of this is that several studies have achieved new
state-of-the-art results on important machine iearning benchmarks, such as [105, 140]
for example,

* improve the credibility and openness of scientific studies. Compared to human
search, automated HPO is clearly more reproducible, More objective comparisons are
possible since all techniques must be fine-tuned to the same degree for the scenario in
order to be assessed correctly [14, 133].

It was also shown early on that different hyperparameter configurations work better
for different datasets [82], and hyperparameter overfitting (HPO) has been a concem
since at least the 1990s (e.g., [77, 82, 107, 126]). On the other hand, the concept of
using HPO to modify generic pipelines for specific use cases is relatively new [30].
The default value provided by most machine learning frameworks is not ideal, and it is
now widely acknowledged that customized hyperparameters are better [100, 116, 130,
149].

Whether it's in-house tools [45), machine learning cloud services [6, 89], ora
standalone service [137], HPO is playing an increasingly important role in these
settings due to the growing popularity of machine leaming in businesses. it is also of
great commercial interest.

Practical implementation of HPO is challenging due to a number of factors.
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tAutomotive [ndustry
and Fleetnication

Modern industrial life would not be possible without vehicles. During the
industrial revolution that started in the ninetzenth century in North America and
Europe, the usage of internal combustion engines (ICEs) became the main source
of motive power. As a result, cars, vans, SUVs, and trucks became ubiquitous for
both personal and commercial transportation. Greenhouse gases (GHGs) from
internal combustion engine (ICE) vehicles sparked major societal, economic, and
environmental issues in the 1900s. Because of these worries, the industrial
environment changed, and car comparnies had to reevaluate their designs. Public
and consumer expectations of transportation efficiency and sustainability were
also adjusted.

In the transportation technology indusiry, a new "sustainability’ motto is quickly
becoming the gold standard. We have written this chapter with cne overriding
premise in nuind: that the elsciriication of transportation is the inain way to make
sz the  ene busines: is "susnainedl™  in the next {ifty years.

The term "“Transoortation 2.0” describes this fully electric, environmentally
friendly transportation system (En:adi 2011). The future that Transporiation 2.0
envisions 15 one in which the automobile industry undergoes a radicel
transforinztion due to significan: tlechnical advancements in transportation
networks and improved electric drive cars, with a renewed emphasis on electricity
as the most efficient souree of mctive power. While businesses work to make
these new technologies more scajaole, marketable, and profitable, consumers are
pushing for electric drive cars that meet their demands for affordability,
reliability, rafaty, security, durcbility, ahd environmental friendliness.

Investment in hybrid, plug-in hybrid, and all electric power trains, as well as the
creation of bettzr electric motors, will be necessary for both academic and
industrial institutions to accomplish these diverse goals.

micro-and smart grid interface systems, power electronics and controllers,
embedded software, energy storage devices, and batteries. To steer the automobile
industry over the next severai decadss of innovation, we'll need highly troined
ndividue!ls vwio can gessp both inc theory wod pracrice of thece cubting-edge
eleetnic drive cars.

An outlinc of tiie breakthroughs it have shaped the evolution of sophisticaied
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