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V\/e are a Jream’of 3. Me Add\son du\\a and Noah \/\/e are all-in 7Th
gmde and are domg VEX 1Q for the first time this year AT CMS vve
“are all in the STEM progmm 1 and all have- Qulove for science,

“engineering, _programruing, and challenges. T‘ms maKes our approach
Yo the des&gn process a \\ﬂ‘\'e different- ¥
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- s 0D th!! Néxt few sliges™ W|ll show you ’chelr de?gn '
S proces§1’n relotlon to ours.
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The first step: Stakeholders Expecm’r'\ons and 2nd Step: Technical Requ‘\remen’rs

A “stakeholder" is a grou;;@ad\wdua\ that is affected b\/ or has a stake in the produc’r

or project. The Key p\a\/ers for afp ect/product are called the Ke\/ stakeholders. At the
topmost level, the customer may %@(SO(\ or organization that is purchasing the
product. the customer may be the lea o0 That takes the element and

integrates it into a larger assemb\y' in mind
so that They kKnow what needs to be done

out what materials

have to call in etfc.

After consulting with the stakeholders NASA will rewrite sy felNe \0 and
turn it info a definition of the problem. When the know the probléffisihe can start

any Time constraints, communication, and different teams
that will work one the project.



How our first s‘reps re\a’re To The\rs i |

f \!ﬁ. s
Ouy Teams VEX design process for These s’reps \ooK very sm\\ar in our feam
we looked at what our challenge overview and what needs i%‘ happen. In Vex,
the "stakeholder” is the cha\\enge’_ and while we build we consmnﬂ\/ check in
with the challenge and make St idoing matches that. Our step
2 also involves acTua\\\/ definir . doing a\mosT d brain dump
where we start thinking of wha. motions our robot m\ghT do or what parts
we m\ghT need omé we geT all of that down on paper




From Project

Initial Customer
Expectations

Other Stakeholder
Expectations

Establish list of stakeholders

v

Elicit stakeholder expectations

v

Establish operations concept and support
strategies

Customer Flow-down
Requirements

v

Define stakeholder expectations in acceptable
statements

’

Analyze expectation statements for measures
of effectiveness

v

Validate that defined expectation statements
reflect bidirectional traceability

v

Obtain stakeholder commitments to the
validated set of expectations

v

Baseline stakeholder expectations

Capture work products from
stakeholder expectations activities

FIGURE 4.1-1 Stakeholder Expectations Definition Proc

To Technical
Requirements Definition and
Requirements and Interface

Management Processes

Validated Stakeholder
Expectations

To Technical Requirements
Definition and Configuration
Management Processes

Concept of Operations

Enabling Product
Support Strategies

To Technical Requirements
Definition and Technical Data
Management Processes

Measures of Effectiveness

From Stakeholder
Expectations Definition
and Configuration
Management Processes

Analyze scope of problem

Definedesignand | g...)p{  Define functional and
product constraints

Baselined Stakeholder
Expectations

Baselined Concept of
Operations

Baselined Enabling
Support Strategies

Measures of
Effectiveness

technical terms

Define performance
requirements for each
defined functional and
behavioral expectation

Define technical require-
ments in acceptable
“shall” statements

Validate technical
requirements

Define measures of
performance for each
measure of effectiveness

Establish technical Define technical
requirements baseline performance measures

behavioral expectation in

PO S—

Capture work products from technical
requirements definition activities

=

FIGURE 4.2-1 Technical Requirements Definition Pro

An image to help you visualize NASA's process better.

To Logical Decomposition
and Requirements
and Interface Management
Processes

Validated Technical
Requirements

To Logical Decomposition
and Technical Data
Management Processes

Measures of
Performance

To Technical
Assessment Process

Technical Performance
Measures




| Steps.3 andiL\ \_o_g'\caL’ decorhpoé\ﬂonandbe&gh sb‘iuﬂon 'deﬂm‘r‘\oh.
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This is The s‘rep where NASA: engmeers breakdown edch &’rep and logjic throudt

_everything, this is where they take their.big brain dump anm It down’ \frﬁo .
smaller-and more defdiled |deas, from.this. sTep S where ‘we head into
deS\gmng the ﬂna\ desxgn U e o

Their ﬂna\ dea\gn process be’r“ore buﬂdmg arrd Teshng 1S mK\ng all the po\s’r
- ‘steps ideas-and Tummg them it the first final design and the one that will *
be put \m‘o ac‘r\on Th\s 1S where Jrhey go Th\s IS, whaJr we are gomg ’ro Try and




To Requirements and
Interface Management Processes

System-Specified

Define one or more logical o Design Selitionany
From Technical e modgls Requirements and Interface
Requirements Definition poaidl Management Processes S
and Configuration ¢ Define alternative design solutions L Eq”'fﬂf[‘ff,_,
: A ¢ End Product-Specified
Denved. Teconical Analyze each alternative design solution » Requirements |
Requirements e
From Logical ¢ To Stakeholder Expectations Definition
Decomposition and Select best design solution alternative and Requirements and Interface
¢ M Processes
Initial Subsystem

Specifications -

Management Processes
Allocate technical requirements to
Configuration Management

logical decomposition models to form
Processes
Generate full design description of the
selected solution b
To Stakeholder Expectations Definition

Baselined Technical
a set of derived technical requirements
To Design Solution - -
Baselined Logical
Decomposition |
¢ or Product Implementation and
Requirements and Interface

Requirements
¢ and Configuration
From Technical Resolve derived technical Management Processes ——ocel
Requirements Definition requirements conflicts Verify the fully defined design solution
3 " o M tP
and Technical Data ¢ ‘Loglcal Decomposition TCioeng “’:gzl’_“e"P :":‘555
Management Processes Models Technical Baseline design solution specified requirements T: el :C
3 2 s 7;75e;q\uirements and design descriptions L eqfir_efgp,i -
Validate the resulting set of derived e o S rodiuct Vos tention Brocass
+ | Product Verification
3 Plan |

technical requirements

To Technical Data £ e
nabling
Management Process s lower level =
exists? product? To
.| Product Validation
z Plan |

Product Validation Process

Measures of
Performance ¢

Establish the derived technical L% Logical Decomposition
Work Products ‘ " _

Initiate development Inttiatedevelopment "
e P of next lower level To Technical Data Management Process
of enabling products d
| praduct »| Logistics and Operate-
ToProcedures |

requirements baseline

Capture work products from design solution
definition activities

*To Implementation Process

Capture work products from logical
decomposition activities
FIGURE 4.4-1 Design Solution Definition Process

FIGURE 4.3-1 Logical Decomposition Process

More images for the last 2 steps.




How we relate the lost pre-building steps to ours.

We also mKe Time albeit OLU\CK\\/ 10 \og\c through the designs that we want by
thinking how fast we can get Thmgs done, how sturdy things will be, and: where_
. everything will go and how Tt will affect our structural Infegrity and how % -
" everything else will fall into place. After we have used logic 10, think Through i
everyihmg we go. back to paper and sketch our final desxgn "rha’r wr\\ be set mTo »
motion and make our robot and then, probab\\/ fail and have Jro go back Yo on
square one and S0 OR and SO. ForTh for: each part: -



\/\/hy | c‘hose ,‘rh‘\s ca‘reer dnd how .VE_>_< ‘p'repd%es ’me-:’for‘ +’m’s career .

- _j.\ chose ’rhxs career because \T as: a\wa\/s seemed \meresﬂng ’ro s’rudy 5pace e

- which is somefh\ng that is still a huge m\/sq‘ery to mankind, n imagine be\ng

. able 1o be the first person to-discover-something that has never been known fo-
~exist excepT for in theories. Arid then being apart: of eng\neermg someThmg

that proves that and then have people build things that go o different plan. -

-~ Vex definitely prepares me for-putting theory. into practice. The vex cha\\enges 1S

not only-our stakeholders, but our theory that we need to design'and build .

something that goes along with it. It also prepare me for problerm so\vmg

. fearmwaork: leadership, \eammg how To deal W\Th Jrhmgs that donT go as p\armed)

and S0 S0 much more.
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