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Alternative Strategies
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ClearSpecs Specifications
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Specification Stakeholders

Contributors (& Reviewers)
Customers
Outsourcers
Users
Application Experts
Quality Experts (Safety, Security, Usability)
System Testers
Quality Assurance
Auditors
Lawyers

Specifiers
Business Analysts
Product Managers
System Architects

Readers
System Houses
Project Managers
System Designers
System Developers
System Testers
Technical Writers




We are analog beings trapped in a
digital world [and we did it to ourselves]

We have constructed a set of artificial devices

that are very much NOT in our own image
-- Don Norman
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Then a Miracle Occurs (or Not)

Fuzzy Concepts
(from the customer)

!

Software Development

!

Acceptable Precision
(code, data, tests)

Poor definitions of “acceptable” are a
primary cause of unacceptable systems

Who Performs Miracles?

Analysts, Developers, Testers?
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Sooner or Later

Goals of Detailing
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ClearSpecs Pattern Framework
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ClearSpecs Framework

A comprehensive, integrated, and
extensible framework of patterns
for requirements specification
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Earlier Precision;
A Middle Ground

Palette of 19 Specification Patterns
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A. Overview
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System and Project Features
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System Qualities
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B. Usage Models Spectrum of usage models
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B1l. User stories
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B2. Use Cases

& 7

Goal-directed interactions

between inter-actors and the

system (e.g. buy a stock,
pay a bill)

Effective use and possible
misuse

Requirements for interactive
functionality in context

Test scenarios for interactive
functionality




System Environment

Application Domain

Organizations

Inter-actors
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Population Diagram

Electronic é-
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Inter-actor Profiles
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Elements of a Use Case
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Risk Factors
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Components of a Course
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Types of Alternative Courses

Exception handlers
inter-actor — no satisfactory choice
system — reservation not found
Required selections

inter-actor — paying with credit card,
check, cash or not paying

system — sending confirmation by email
or text msg to cell phone

Conditional options
inter-actor — providing discount info
system — returning prior seat to inventory
Inter-actor invoked (included) interrupts
— Utilities (e.g., help, save, print)

— Use cases
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Precise use case fragment
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Precise use case fragment 2 of 2
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Use Cases vary in
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What Do
Precise Cases Add?
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B3. A Precise Scenario
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Distinguish
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B4. Acceptance Tests




Structure of Test Spec
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Test Spec example 10f3
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Test Spec example 2of3
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Test Spec example 3o0f3
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C. Behavior Models
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C1. Decision Table

Inventory Control Functions
( pre-conditions & actions)

Order | On Hand On Report | Pack | Create

Quantity | Quantity | Hand | Invalid | Order | Back-
VS. order
Order

Invalid Quantity
Valid Out [short] Full
Valid In Short Partial | Partial
Valid In OK Full
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What is a Decision Table?

A tabular specification of a set of
decision rules

Each decision rule specifies a set of
one or more actions that should be
performed when a specific
conjunction of simple conditions
(e.g., A& B)is True

A simple condition is a relational
statement that contains neither “and”
nor “or”, but may contain “not”. For
example, temp > 98.6, payment not
overdue, zip-code = 55427 are all
simple conditions

The set of rules should be logically
complete i.e. each combination of
simple condition values should be
covered by some rule. Some tables
may be completed by an “otherwise”
rule.
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C2. Trigger-Response Tables
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Sample Table Entries
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C3. State Transition Table
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What is a State?

A state is the name of a logical
condition associated with an entity e.g.
the merchandise is damaged.

We distinguish domain states (e.g.,
repeat customer or out-of-stock) from
platform states (e.g., data base
locked, insufficient memory, on-screen
text highlighted or application waiting)

The logical expression declaring that
an entity is or is not in a state is called
a state expression

If two state expressions can never be
simultaneously TRUE, then they are
mutually exclusive, otherwise they
are compatible.
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Why States?

State models imply memory-controlled
behavior

States determine which operations an
application can perform because they
may or may not be compatible with the
operation’s preconditions (e.g., an
existing document enables open and
deletion, no highlighted objects means
no cutting)

In addition, domain states may be
forcing i.e., determine which operations
an application must perform (e.g., issue
reorder when insufficient-stock)

States permit different system behavior

for exactly the same input due to state
differences. (e.g., ATM)
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State Transition Rules State Transition Table 1 of 2
8 . +# &
— contain an initial state, trigger event
(e.g., receipt of commands to launch It nter. | Request Post-Conditions Final
application, open file, or highlight Status status
object), reaction (e.g., create NonEx OK Add & Copy object added
backorder) & response event (e.g, orone Redest | & Bookcopies up 1
display main menu, copy text to o T
selected site) and a next state or Cres Request
— can be extended to include (1) out O ey | O Manual - f & Borrower loan ist down 1
additional pre-conditions that must be i
TRUE, beyond the initial state s P —————— =
conditions, before the transition can " COPY oy St date Al
occur and (2) additional post- & OO o or Brrower d
conditions, beyond the final state, that et oS
must be TRUE after a successful
transition
6 6
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State Transition Table 2of2

State Table for Copy Availability Status

Initial Inter- Pre- Request Post-Conditions Final
Avail actors conditions | Triggers Avail
Status Status
or Borrower is | OK Manual | & Loaned copies up 1 Out
Borrower eligible or OK Auto | & Borrower loan list up
Borrow 1
Request
or OK Open ORes
CRes Reserve
or Fix Request
or OK Closed CRes
ORes Reserve
or Fix Request
or OK Repair Fix
ORes Request
or
CRes
or Out OK Remove | & Book copies down 1 Gone
or Request
ORes
or
CRes
or Fix
CC: CC: Common Conditions:
Avail Collection Copy status start date =
Admin today
& Copy unavailabler id
= Staff or Borrower id
& Successful action
msg returned
6
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D. Facts
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D1. Constant Conditions
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Constant(?) Condition Modifiers
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D2. Condition Dependencies
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Dependency Types

Two conditions may be dependent
in one of 3 ways:

1. Equivalence A B
conditions always have
the same truth value
e.g.x<y and y>x

2. Opposition C D
conditions always have
opposite truth values
e.g.x<y and x>=y

3. Implication E F
F must be True when E is True,
but may have either truth value
otherwise
e.g.x<5 x<7
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Example of Implication

If “order is valid” implies
order quantity > 0 AND
“out of stock” means
on-hand quantity =0 AND
“‘insufficient stock” means
order quantity >
on-hand quantity
then

order is valid AND out of stock
insufficient stock
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E. Derivations




E1l. Derived Values
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Derived-Value Logic Table
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Derived values may appear in
output entity values, derived conditions,
action contracts, and other derived values




E2. Derived Conditions
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Defining Triggers
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Derived Condition Table
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Defining Simple Conditions
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E3. Derived Actions
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F. Definitions
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What Does This Mean?
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F1. Entity Profiles

#
00# #
00
00 # # O#
00 #




Elements of an Entity Profile

Internal Entity — System Req.
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Input Entity — Res Locator
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F2. Task Profiles

&6 V& I&
/& 2U )

/I &

%




Elements of a Task Profile

Questions Answer

What?
— task summary

Who?
— interactors or system

Whose or Which?
— specific who

Why?
— goal or rationale
— post-conditions

When?

— preconditions
— triggers

— frequency

Which?
— entities
— constant conditions

How many or much?
— types or quantities

Where from or to Whom?
— origin or destination

How?
— steps or subtasks
— variants
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F3. Action Contracts
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Process Conditions
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Action Contract -- Example

Inventory Control Functions
(pre & post conditions for a set of actions)

Order |On Hand | On Hand | Post-Conditions
Quantity | Quantity | vs. Order
Invalid Invalid quantity
reported
Valid Out [Short] | Backorder created
Valid In Short Backorder created
& Partial order
ticket created
Valid In Enough Full order ticket
created




Action Contract - Example

# '
8
)
)
Rule Res Res Seat Main Thanked | Advised
# locator | found assignment Result
info
1 valid | found already seat yes
assigned | assigned
2 valid | found | assignable seat yes
assigned
3 valid | found not request yes yes
assignable | queued
4 valid not yes yes
found
5 valid yes

40

F4. Quality Profiles
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Profiling Quality Attributes

41

Quality Profile example
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The Hard Part
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Quality Profile Template
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Useful Symbols
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Palette of 19 Specification Patterns
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6 Truths about
System Specifications

Stakeholder understanding is crucial

Natural language specs are always

imprecise, incomplete and usually
inconsistent

Natural language, formal language,
and the UML are useful, but
insufficient

Notation determines understanding
and utility e.g., CL / X = XV

Precision is inevitable
e.g., code, data, & tests

Precise, comprehensive, and
ultra-understandable specifications
are possible
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