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Name: Mixed Mode Dizgnosis: (Identification - Diagnosis) s .

Definition: Tdentifying faults with a system, given a set of complaints, MNeme: ) Yerifleatlon: (Fdsntification « Veri fieation)

using a combination of the essence of the Localization and Definltion: Determining whether an assertion made sbout 2 & i y
Causal Tracing tasks, together with Heuristic Classification, . sonsistent with (at loast some of) the actual vaf yst:mh s B
Strategies: Attempt to capture and separate out the different ways of . , observables of the system, ussofthe 4 i
aperating the task, Siategles; Describe how to chouse betwsen a goal-driven data-dri v
Source: Tansiey & Hayball, 1993 or mixed-injtiative epproach to verification, if ;:ecded riven, 5
. Somcce: Otherwlse, use a fixed approach, ’ " 1

g ource! Tansley & Haybali, 1993

|

Symptoms

Assertion !
i3
New Hypothesis 1 Decompose System Model - Possible Observations i
i

Augment : l :
. Criterion
. Variable Vzlue 1

Working Hypothesis 3 System Model

Specialfze

Possible Faults Verificetion
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Descriptions

!

ist Case Description

i i ion - Cortelation}

1 elation: {Identification . .
NHITIB: ion: g::pa.ring two eitities (systems) and producing some rese
Defiailon: on the basis of that comparison. Assessmant Is a

A i £ strategic information. Base
jest tion typically has & lot o "
Sirstegies gz:?:niiability of data, format or structure of daa, level
abstraction, changes over time.
Source: Tansley & Haybaoll, 1993
2od Set of Case
1st Bet of Case St e

Decompose

Ist Case Parameters

20d Case Description

*  2¢d Case Parameters

Compare

Decision Class

Library of Problem-So!vlng Templates

Name;
Definition:

Strategies:

Scurce:

Problem Description

(Ex)Abstracted
Problem Description

Data Values

abstracted or extracted daty value, resulting in a (usuaily)
binary decision, and where the decision mey be subject to
compenseting faclors, .

Need for pre-assessment absteection of date, top-dawn vs,
bottem-down epproach o working thraugh the systam mode|
How long to continue in the Compensation Loop.

Gardper, 1995

Suitabillty Assesyment: (Identification - Correlation}
The provess of Cemparing an expected value with an
),

System Madel

Decision Class

Compeasation
Factors
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EYSTEM ANALYSES

dentification

Prediction of
Behavior L

Name:
D:;?nei.tj - Syi::m:ut'Ic Dlaguosts: (Identification - Dlagnasis)
: De:ennm:n_g the cause and locztion of prablem by the uge
Statest ;::ypamesls and tests,
gies: VOISE A consists-of or causes I
inbsing nowledge
Source;

Tansiey & Hayball, 1993

System Model

Y

Diagnosis | Vcriﬁcaﬁuﬂ Correlation | [ Monitoring ] | Classification I
Systematic Suitability Simple Subsyat
Mixed Mode Heuristlc
Diagnosis Classification
Systematic Possible
Refinsment Observables
SYSTEM . ) .
I I L l Hypothesis
| Repair | I Control | | Remedy J rMﬁnlenmw l
Data Valgas
SYSTEM SYNTHESIS E Nom
[ I I I ]
Deslgn ] Configuration I | Plamning J Schaduling J l Modeling '
Specify /
Hierarehical Heuristic Match
il
I Design ] Stmple | Scheduling 1 { Confirm
il Il
esigh

Product
Design
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Name: Heuristic Classification: (Identification - Classification}

Definition: The process of hiypothesizing and reaching a conclusion using
heuristic knowledge. i
Strategies! If cost of obtaining data is high, choose backward-reasoning ; Seurce: Tansley & Hayball, 1993

Earrfw_: ! Systematle Refinement: ({dertification -Classification)
efinition: Traversal of a is-2 knowledge strusture in order to determine
a refinement of an existing system,
approzach; else use a more forward-reesoning approech.

How accurate must the solution be, to what levei of
' classification? Which level of “specialize” is neaded?
Source: Tansley & Hayball, I993; Gardner, 1996
Conclusion Qbject Description
Data Abstraction Hearisti Hypothesis !
Match b '
1
Object Attributes ig
Decompass System Model (js-a
hierarchy)
Abstract Speciﬁlize
Hypothesis ]
|
iy
Data Selutions
Attribute Valye Compere

Difference
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Nearme:

Definition:

Strategies;

Source:

Prediction of Behavlor 1: (Prediction - Quantiative
Reasoning)

Determine what will happen hext, to or within a system ina
certain situation. Precise predicticn is nof required. Use
simpler quéntitative math , quick problem solving, Usc s
library of modeling elements 1o build the system modsh.
Plan or choose a task structure {(depth-first, breadih-first).
Monitering execution (when a reasonable outcome has been
found).

Tansley & Hayball, 1993

Influence 1 i
Retation

b-| State Descrlption

Speclalize

" Augrented
State Description

Landmark
Relations

1 Influsnce
Relations

Y

Transform
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Name: Predlction of Behaviar 2. rediction - Quantitative
£} s (Pred
( ion ntitati
Definition: Dctermmlng the future behavior of a system or structure by

analyzing its current and past state,

Strategies: ;’éan _c;r fhouse 2 task stzugture (depth-firsz, Greadth-first)
ot i ;
fm‘md;.mng exacution (when a reasonable outcome has been
Updaiingfchmming the task struct
Source: Gardner, 1995 e

Past State
Description

Current Stata
Deseription

Augmented Current
Stets Description

Constraints

Constraint
Values

Predicted State
Description
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Name:
Definition:

Source:

ir: {Modification) .
gl:s:giné the characteristics of a “syster_n" or sirusture \\h::: N
the goal of changing its behavior, This is an are of gro

KADS.
Gardner, 1996

Problem Description

Select/
Heuristie
Match

Set of Remedies

System Model

Coustraints /
Events

Difference

Select /
Heuristic
Match

Solution

Library of Prob!em-Solving Templiates m

Name: Generic Destgn; {Synthesis - Design)
Definition: € components and architecture cf some artifact,
t that artifact must gy,

Strategles: Contrel of degrea of overlap between inference, Could be
based on externally arising constraints and/or constraints
from design guidelines or paradigms.

Sovrce; Tansiey & Hayball, 1903

Informal Problem
Statement

Forma?
Specifications

Select /
Apgregate

Conceptual Mode|

Transform /
Expand /
Refine

Detailed Design
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Name:
Definition:

Source:

duct Design: (Synthesis - Design) )
g;:cil;ing lhf componeats, the siructuse and the functm.?iofa
product, given a statement of the problem the product wll

solve.
Gardner, 1996

Design
Elements

Detailed Design

Library of Prolem-Solving Templates

Name: Hierarchical Design: (Synthesis - Dasign}

Definition: A design task in which a model of the artifact i first built and
then modified: the design works at different leveis of
abstraction by recursion. This is aspecial case of the Generic
Destgn and is not fully refined.

Strategies: Ifwell understood, follow a structured task approach,
Otherwise, fill in skeletal models.
How long to recurse. Note: recursive steps shown in italics.
Source: Tansley & Haybali, 1993

Format

Specifications

Skeletal
Model

Decompase

Mode] of
Aggregate

Speeification

Dotailed Mode|
and Formal Spec.

Dretalled Mode)
Aggregate and Final Speo.
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Name:
Definition:

Strategies:

Source:

Tneremental Design: (Synthesis Design}

Expansion of the Transform/Expand/Refine inf.erence found
in generic design. Special case of Generie Design and not

fubly refined. . .
Describe if and how to combine functional )
decomposition-driven vs. conceptual mode! class-driven
approaches, .

Are inferences carried out in parailel.
Tansiey & Hayball, 1993

Conceptual Model

i

Y

Decompose

Functions

Design Elements

Classify

Muodel Class

Skeletal Model

Compose

Detailed Design
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Name: Simple Configuration: (Synthesis - Configuration)

Definition: Assembling clements ofa system together such that spatiaf or
legicel constraints are not violated in the case when there are
flo cammen resources that can heip satisfy severa| types of
functions.

Strategies: Use pure nominate, pure verify, or mixture of the two,
Controf of overlap between inferences in nominate and
verify,

Source: Tansiey & Haybail, 1993

Requirements

Specialize/
Specify

Required Functions

Compare

Design Elements

Assembte /
Compose

Actual Functions Transform Detailed Design
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Nante:

Source:

Definition:

Strategies:

Incrementsl Configuration: {Synthesis - Configuration)
Assembling elements of & system togother such that spatialor
Togical constraints are not violeted in the case when common
Tesources can belp satisfy several types of functions.

How to iterate over the “grouping contexts” and increass the

coverage of the configuration,

Ordering of the matches and decompositions,

Tansiey & Hayball, 1993

Current Detalled
Dresign

Decomposs

Current Design
Elements

Y

Retevant Design
Elements

Req;.xiremenu

Decompose

Y

Element Demands
and Consteaints

Grouping Context

I

q

| Elements and Constraints

Required Design

Additional Required
Design Elements

)

¥ Assemble

{

New Detailed
Design
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Name:
Definition:

Strategies:

Source;

Planning: (Synthesis - Planning)

Taking an initial state and determining the actions requited to
meet & final gosl (and swb-goal) within a set of constraints,
Output Is a refined vorsion of the original plan with some or
ali of its actions decomposed, Optionally, a resource
ellocation ¢an be outpai,

Idewtification of and resolution of conflict batween goals.
Importance of meta-goals,

Tanstay & Hapball, 1993

Sovb-action

Decompose

Resource

Allocation

New Plan
Specification

Plan
Specification —~ Compare

Plan Abstraction

Action

'

Assembis Plag
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Natne: Scheduling 1: (Synthesis - Planning)

Definition: Take a plan and determine the temporal ordering of groups of
actions withia that plan according to # set of minimizing
constraints,

Strategies: Taks into account a data-driven ot constraint-driven approach
or mixture of the two.

Source: Tansiey & Hapball, 1593

Plan Requirement

Select Variable

Instantiate

Y

Constraint

Decompose

o

Parameter

o8

New Constrainis

Nom
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Resources
Available

Name:
Definition:

Source:

Seh.e\:]llling 2: (Synthesis - Planning}

Amv{ng et a schedule, given resources, pianning steps, and
planning periads. -

Gardmer, 1995

Appropriste

Planning
Period

(%D

Plan
Requirements

Appropriate

Period Requirement

Resources

: Matoh




