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Sysiers s 1o hevoine more and more comples. This has a dired! impect o6 vwalem cnpinsering
prioceases. Ta off the most importand phases i these proceses e rguirements sagineensg and
quality asaurance. Two significant complesity drivers located in thes phases are the growing sumber
of preduct varanis that have i be imtegrased inip the requiremenis engincening and the ever grmwing
effon For manual e desgn. There ane escadeling iochniques o deal with Botls compleviry drivers
like, ¢ feature mosbeling and modcl-based 1o design. Theoir combanation, however, bas beon sl
o the foous of isvestigation. bn this paper, we present two approaches. o combine festure modeling
and model-based testing as s ellicient quality assurance technique for product lines. We prescat the
commeyemaling diflicultion and approuches e pvereome them Al explaaations @ aippertad by an
axnampls of an colne sbop product line

1  Introduction

Tosday, wsers of most kinds of products are nol satishied by anigee standand sobotions, but desice the tai-
leeimg of peoducts bo their specific neads. As a comsequence, The prodiacts have 1o suppon different kissds
ol opional fealures and, thus, lend w0 beoome mone and mone comples. Al the same time. a high level of
quality is expected by the users and has 1o be pusranteed Tor all of these product variants, Ome example
is b German car industry where each car conliguration is presluced only once on average. Summing
up, system engineering processes ofien (sce challenges that are focused al reguirements engineering for
proshact Fines aned quality assurance. .. by testing. al the same time. Thas paper deals with the com-
bimation of these challenges. Toslay, engineenng processes sre supponed by model-driven technigues.
Musdcls are ofien used o present ondy essential information. te allow Tor casy understanding. amd wo cn-
ahle foemal descripiion and astomatic processing. Models can also be used 1o describe the feanses of
product lines and the el obpect as a basis Tor aulomatic test design. Such an appioach is also wsed in
this paper

Prestuct bines (nwalli-variand systoms} are sets of products with simalar features. but dilferences in
sppesrance of prace |19, There are two imponant aspects of prodisct Hnes: Fers, users recognize the
single prodhuct vanants 33 members of the same product ling becawse of their resemblance. For imstance,
W feoognine cars from 6 certmn maenufsotunes of cenain st phomes shibsough we don't know mlemasl
details like, e g.. the power of the engine or the ased processors. Second. ke vendors of product lines
cannol afford o baild every product varism from scraich. but have 1o sirive (or reusing components for
sevieral prosduct varkands. The product line managers bave o try to bring together these lwo aspects. For
thas, they huwve 1o know abiout and manage he vanateon podnls of the product line and (be relatbon of
vaniation poimls and rossahle system components. Feature mosdels can be waed 10 express these varialion
poinis and iheir relations. They help in making the cormesponding engineering process manageable.
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Increased motivation due to
ownership of the budget

Should contain better
information since employees
maost familiar with the
department set the budget

Increases manager's
understanding and
commitment

Better communication
between departments

Senior managers can
concentrate on strategy

Bottom-Up versus Top-Down: The Plurality of
Explanation and Understanding in Physics
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L. Introduction

Phivsics 15 the parndipmatic example of a successful science, Une of its gread successes is that
it possesses an impressive rack record of giving explanations of natural phenomena, by
which these phenomena are made understandable. This much is generally granted, but things
become less clear when one asks what these physical explanations exactly consist in.
Philosophers of science have proposed a vancty of analyses of explanation (nomological-
deductive, causal, unificatson, 1o mention bui a few), and it 1% ol mmediately obviows which
of these propesals best captures physical practice.

The position defended in this article s that there 15 o unique answer bo this question; that the
question is even ill-posed. Explanatons and ways of achieving understanding are contextual
in physics, no less than in other disciplines. As a consequence there exists no aniquely besi
explanatory scheme. Instead, there is a plurality of possible phiysical explanations amd ways
of understanding physical processes, and it depemds on the 1ype of question that is asked and
on the aim and interests of the schentist that poses the gquestion which one 15 the mos
appropriate. In other words, what 1% the best explanation and the best serategy for achicving
understanding depends on contextual, pragmatc, factors, In the followimg | shall ilhestrate
this general point by focussing on a specific instance of the plurality that is invelved: botiom-
up versas top-down approaches in fundamenial physics. Let me sian with some words about
the hisionical comtexi i which this distinction was first explicitly introdsced - this will,
quite fittingly. help v make clear what ins pole and s1atus are.

Shortly after the First World War, in 1919, Alben Einsein unexpectedly rose 10 workd-wide
public faree, In 1906 the final version of his General Theory of Relativity had appeared,
which had secured his reputation i the scademic world. Even dumng the war vears
prepurntions had started in English aniversity circles to test one of the most sigmifican
predictions of this new theory, namely the bending of Fight by massive bodies. 1t is tnse thai
also Newion's theory of graviiation predicis swch an effect, if light is conceived as a stream
of particles atrscted by gravity, bui the numerical value of the deflection predicted by
Einstein was significamly different. In the case of star light bent by the sun General
Relativiry yiclds a deflection abowt twioe as big as the Newtonian value, which sugoests the
possibaliny of a crucial experiment. 5o 1t happened that in 1919 pwo sun eclipse expeditions
wiene sent off from England mn ender 10 measure the actual nagnitude of the Dight deflection,
The owicomes were presented of o special joant meeting of the Royal Astronomical Socicty
and the Royal Sockcty of London on & November of the same year, whene the mapority of
those present considered the results 1o favour Einstein's theory most, although there was no
unanimity. The next day, 7 November 1919, however, the London Times camried an exicnsive
article about the meeting, with the headline "REVOLUTION IN SCIENCE. NEW THEQRY
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Senior managers may resent
loss of control

Dysfunctional behaviour:
budgets may not be in ine
with corporate objectives as
managers lack a strategic
perspective and will focus on
divisional concerns
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Bad decisions from
inexperienced managers
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Budget preparation is slow
and disputes can anse

Budgetary slack: managers
set targets that are too easy to
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Top down approach vs bottom up. Top down bottom up methodology. Top down bottom up design.
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a plan at a lower and significant level of classification and then develop it at the top level. For example, bottom-up planning focuses on specific products or services of a company in a particular region and is based on sales forecast data and other information such as production capacity, department specific costs and subjective market trends
assessment by the planner. Which model is the best solution for my company? Determining the best model in the end depends on the nature of the specific business and the resources available. As an entrepreneur, you have to decide how much control you want on the implementation of the strategies necessary to achieve the key objectives. Planning
techniques from above to bottom and from below each have their own advantages and disadvantages. Advantages and disadvantages of planning from top to bottom The advantage of planning from top to bottom is that the objectives of the subfolders in all hierarchical levels largely correspond to the objectives of the entire company. In addition,
complex coordination tasks are eliminated and time-consuming so that the plan can be created faster. The biggest disadvantage of the top-down planning approach comes from the fact that management is familiar only with the opportunities and problems of individual departments in unique cases. Unrealistic and therefore unreachable goals can be
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realistic. A decisive disadvantage of the planning approach from the bottom up is the high expenditure of time and coordination. It also can happen that the sub -lans contradict each other in terms of content and the bar is low for the organizational objectives. Countercurrent procedure: connect the strategies and activities together in order to make
an optimal use of both approaches, both planning procedures are often used in combination with each other as required. If the top-down planning is applied simultaneously and from the bottom to the top indicated as a countercurrent planning or a countercurrent method. A combination of both planning methods allows an efficient and target -oriented
implementation of the company's objectives, as well as the inclusion of all interested departments and processes. Cié can considerably increase the quality of the results of the planning. How does the countercurrent procedure work? Top-Down preparation: the management of the company establishes objectives (preliminary objectives, prevailing and
framework plans, often based on the previous predictions from the bottom up). The following levels of hierarchy use the guidelines defined as orientation and create sub-goals and enforcement for their respective departments with higher level objectives. Bottom-up response: the lowest hierarchical level coordinates the subtlans step by step and
summarizes them. The business management approves objectives and business plans. Advantages of the countercurrent process: the objectives and strategic measures are coordinated in terms of content. The most feasible objectives are the result of this combined process. Employees are able to establish a better connection with the objectives. Take
into consideration time, the needs of communication e between central and decentralized planning units is fundamental. Experience has shown that the planning process must be performed several times before a final business plan can be processed. With a modern solution for planning, forin the context of planning and financial analysis, which offers
functionality for workflows of collaboration and approval, the additional effort in terms of staff and time can be greatly reduced. Give your slideshows a coherent and visually surprising appeal with these PPT slides of Arrow Top-Down and Bottom-Up. Boiled by our experts, you will certainly make your work easier and will help you to prepare
impressive presentations in less time. Main features The set includes all types of vectors related to the upper and lower arrows that you can use on different occasions. These carriers can be easily used to describe a top-down or bottom-up approach that could be connected to different topics. All these illustrations are based on vectors, making them
extremely easy to modify. You can customize them on the platform of your choice without any design experience. Since these arrows are not confined to a particular domain, any professional can use them with PowerPoint, Apple Keynote, or Google Slides. All these carriers are available in different color themes that can be further customized
completely. Who can use it? No matter what profession it belongs to - if you want to draw up an aesthetically pleasing presentation, then this presentation model Arrow Top-Down and Bottom-Up is for you. It can be used by professionals from IT, HR, marketing, sales, strategy and many other sectors. You can describe your ideas and even break down
a process through a top-down or bottom-up approach with these graphics. Your audience would not only appreciate your efforts, but it will also make it easier for them to understand shared information. How to use it? As you can see, the set includes different varieties of onos onos irottev itseuq ,etnemlauttA .etnetsise enoizatneserp allen olredulcni e
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