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Motivation and Goals SEAri Constructs Software Architecture Learning Objectives

Ten Years of Research on Summer Project 2011 Goals The following constructs form the core “elements” for the project In order to gppea_l to a broad array of possible “players,” the fqllov_ving set of
Methods and Metrics - To develop a “game” to let players The high level architecture consists of _’ Player Researcher game learning ijectlves we“re proPosed.“Subsets of these ”obje“ctlves w?uld
s it better understand the “iities” and the o \8. the game, engine, and database relate to particular player “types” (e.g., “graduate student” or “sponsor”)
effects of changing contexts & needs on v «  Familiarity with SEAri constructs
valuation _ _ _ seeeten 0 — Epochs, eras, design choices, utilities, costs, ilities
B Ignifrﬁ;ptgiiﬂ;'j:&?:i&ﬁﬁ?ve % @ 5 « Basic understanding of dynamic relationships among constructs
and ang run scenario analysis using 1. “design” choices 2. utilities 3. costs Q—’gg : Ii’[;z;cce)riIhE:J\;ee:uolSg\s//eljrti:il:;zs(:ctzzzlzn och shifts and eras)
_— SEAi constructs e e ecton T e A iAot - e sipended rources reiec  Ordering of enochs n eras matter
z wetnoy_| _ To be able to gather pIayer .ga.me data by person and across time) zr%téi)l%/o?\ézrélr?e and at the end . . . .
| = (to compare how users “optimize” and @’Q  Advanced uhdergtandlng of dynamic relationships among constructs
: =l . make decisions in this dynamic decision g — “Best” choice varies per epoch
environment to strategies derived Eras constrcted from seqvened epocks ¢ \u.lllu — Value of ilities dependent on epoch ordering and strategic goals
It often takes graduate students over a through SEAri algorithms) @ o — Portfolio of ilities may be desired
year to understand and apply SEAri — To have a software platform that .% . \ﬁ?;j/,fo,%o o Examp|es app“ed to different types of Systems
methods and metrics zgfnb;izt?:tiyt?eog::Sztrls?li’:; of the Today  Possibl uures (opoch) =1 -- = - System customization and data-logging options for research data
In order to impact practice, we need to - : « Examples of non-technical application of the constructs
simplify & acceeratepknowIedge transfer Elr'gg:zm ;ytf;isgtrigiz various system 4. epochs 9. eras 6. ilities” The Softwars architecture was developed such that ihe game would be reusabie and - A IicF;tion of constructs to sr:rpate formulation and investment decisions
Summer: June 6to August 16,2011 | T LSGUGRSLINNG, T lametiesves,  C esasaipouier, | exfensible leveraging existing, as well as fulre, research datasets in a database D o
outside of a “designer’s” control; “path-dependency” of uncertain change over time or not need to * App'lCathn of constructs to a SpeCIfIC problem
A game is a problem-solving activity, approached with a playful attitude. Schell 2008, pg 37 N o I Eesslle e e tate9Y fime ghange over time, often in response The summer project 2011 goal was to develop the engine and the game . Demonstration of specific constructs

uncertain version of reality

Schell, Jesse, The Art of Game Design: A book of lenses, Elsevier, 2008.

Game Outline Hit the Pareto Results and Evaluation Accomplishments

Goal: Propose a design as close as possible to Pareto Frontier, within constraints Utilty Tradespace ° |nteg rated several distinct lines of research
" Gameplay: Make a design gi h - - P : : : L :
Game ArCh |teCtu re HED LSRR R e S N «  Directly follows Operations (Mission) — Multi-Attribute Tradespace Exploration (MATE), descriptive tradespace metrics
Constraints: Maximum cost and minimum utility, depends on difficulty level . . . . S derees .
Provides feedback to players to enforce lessons (FPN), dynamic events illustrating design “ilities” (change mechanisms and
' . =\ A M-I e Mol Il Visually organizes Mission by Era, Epoch, Days (Scrollable) disturbances)
— P Epoch « Experienced teaching SEAri concepts to a non-SE, younger audience
L e 4 Design — description | 4 - Developed a first iteration of a serious game that looks at complex systems
Froe Play [ | - Swemosee g?%g\/ Variables el Bty < o constaits Scorin Era Tab engineering from many perspectives
"l T ol (Choose the 800 i i
: Story Mode e designyou wan gl T - | - Scoring — Tradespace Exploration — Hit the Pareto
— Based on Fuzzy Pareto Number - Total E i _ if\/i — I
@ — — Tradespace e \ ] s?; Seysrfn:;)%z N |dentifying Weaknesses — Destroy Your Design
(&g‘, story, graphics)\_ input Plot m » Failures | | Erren i —— Design Utility Progress - Bonus — Era Analysis — Operations Mode
META Story (Sho'\__/s;(s)riareto D — Infeasible: Not following constraints $843.0 U - Medal Earned . . . .
attomot cone G5 - Invalid: Negative Utilty uerme . ! o] — I « Experienced using game constructs to illustrate SEAri constructs
= = all attempts) * Medals vance mechantsng _7 \ E . . .

S A .‘-«‘-@h“ . e Medals — Depends on points and diffculy evel < o N, of - Graph == "+ Developed extensible architecture (engine) for future game development
Lg:v $ 3‘\/ — E:) L‘g:v j $° oo |$ Lg\/_] attempts, each - Attribute bl $ 360.0 N ! S T - V!Sual dlagram_ DAT9LC.1 0.

i % K B i L 1 T scored with § reopurserme L.6vels romat : - View More option Name #2: Generic Disturbance e S S On S e a rn e

medals) (length=relative PERCENTAGE: 20.0% $11826.0 : : C$500) R il | L L d
Level 1 Level 2 Level 3 Level N importance, l l l @ — Damage: (0.1,0.7)
5 moreasing dificulty eposuretoconstuetsz >y —y || QN s | e > N . llity perspective shift within SEAri
) — llities as outcomes

Damage: (0.1, 0.7)

— llity interaction
— Future research area

Game Level Flow

Epoch Tab

Destroy Your Design

inigames

* Scoring

Goal: Discover a three-epoch era where your level design will achieve poorly B i - Point & utility et * Clarified Change mechanisms and path enablers
™ . b . OCH . . . Old Deslgln: 1D #170
Gameplay: Construct a difficult to survive era sum:yog:ppm e e e B distributions for ":::";’";‘.'D;;:z What heuristics increase What add| choice to In what ways can my To what degree do What is the value of
Constraints_ Length: 7 Months 1.0— - T each DM “":s:m; o ilities in design choice? get desired ility? choice be changed? we have each jlity? having each jlifty?
- e Disturbances: 4 ¥
* Up to 3 decision makers who have a preference set in each epoch — ChangeMechanisms Used: 1 ( View ) ‘2': design - path - change - ilities - ilities
» One context for each epoch ~—— The Surveyors A « Graph principle "l enabler “|  mechanism "l analysis 7| valuation
* Up to 2 disturbances for each epoch (order matters!) Y etae Elizabeth 0.2 - Options to view
- s s =Y. - e, e LN S theshon i 3 instantiation option TS networks EEA
Introduce : i ' urt.ances . . . . . .
Stakeholders T =) ' s B for executions « Six construct format is an effective method for quickly teaching SEAri
[ Rl l g feedback - Audio of DM based . . . -
® 888 PLaverester SE/\"  eveovoney e _l J (Procesd) on performance concepts, even to students not familiar with systems engineering
p—— Constructed Scoring .
= R Game Scoring Next Steps
lepoch 3 ’- ‘ Description  The goal is to achieve the lowest fraction . o . .
\ ‘ ‘\ uility remaining possible, which is determined I _ 1oyg) Eqrings _ Bonus « Since development is just demonstration, low level of maturity
y rr?a)a(irr?u?n a(?hLijeva)tl)I?a l(J;tLijli te of tl'?: grao © » Diamonds: W) Effective Utility in Operations (experienced utility) » Cost Efficiency Compares cost of design to that on the Pareto Line P rf d dt I d I t : I th I t t
e Epoch T — EMJ Y + Coins: S Basic Utility in Design (decisional utility) + Uptime Percentage in era when design is valid in operations - errorm aaditional aeveliopment spirais wi playtesting
] e Ty et | Medal | Fraction Utility Remaining (X) _| R i e e e e e  Demonstrate additional “skins” (i.e., “SpaceTug”) that can be applied to the
Attempt 2 Disturbances: Disturbances: Disturbances: GOId 0% < X < 10%; or |nVa||d des'gn - Surveyor Appeal Research . .
B Silver  10% < X <25% + Percentage that player pleased all decision makers ! W= ' — Medal englne USIHg the reusable database
(Minigames) Results Attempt 3 5 S ——" + Averages all DMs with “Thumbs Down” weighted more [0 [ + Averages above three percentages with maximum possible value . o
e . TN cod () swer [ gonze ) * Propose and develop additional minigames
) ) ) . ; ” II ” ” " ll Future goal: “unlockables” and “trophies” @ ) ) ) ) -
The intent for the flow of each level is to “experience” a « Perform further work to improve gameplay experience (including usability)

‘ io- Medal Box

simplified lifecycle, with opportunities to interact with SEAri = — | I gy ,Q.‘,) ) Scoring scheme allows players to receive targeted feedback on mastery
| - - over learning objectives

« Verify learning objectives are met for both developers and players
« Refine first pass of “meta story”

]

constructs and gain feedback
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