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“ R=US= EARS - Easy Approach to Requirements Syntax

What is EARS?

> EARS: Easy Approach to Requirements Syntax
> Created by Rolls-Royce and Intel

> To tackle the main issues detected in natural language requirements:
> Ambiguity
> Vagueness
> Complexity
> Omission
> Duplication
> Wordiness
> Inappropriate implementation
> Untestability

> More info at: https://www.researchgate.net/publication/224079416_Easy_approach_to_requirements_syntax_EARS
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L0 Y R=US= EARS - Easy Approach to Requirements Syntax

What is EARS?

> EARS: Easy Approach to Requirements Syntax

> The means proposed by EARS to tackle these issues is the identification of a series of syntax to write
requirements
> These syntax are:
> Generic requirement
> Ubiquitous requirement
> Event-driven requirement
> Unwanted behaviours
> State-driven requirements
> Optional features

> Complex
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What is EARS?

> EARS: Easy Approach to Requirements Syntax
> Generic requirement:
> <Precondition> <Trigger> The <system name> shall <system response>
> Ubiquitous requirement
> The <system name> shall <system response>
> Event-driven requirement
> WHEN <trigger> <optional precondition> the <system name> shall <system response>
> Unwanted behaviours
> IF <unwanted condition or event>, THEN the <system name> shall <system response>
> State-driven requirements
> WHILE <system state>, the <system name> shall <system response>
> Optional features
> WHERE <feature is included>, the <system name> shall <system response>

> Complex: a combination of the other types of requirements
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What is a Knowledge Library

> A combination of Knowledge items,
> of different nature,

> at different levels of abstraction
> Representing a specific business domain or area of knowledge

> With the aim of improving the way projects are managed, including:
> the promotion of the principle: quality right the first time,
> enabling semantic search portals to archive and retrieve assets,
> thus providing tools to reuse assets at different level,
> and reducing time to market,
> improving the way engineers generate (author) new assets,
> enhancing the way items are inspected and verified,
> Enabling real interoperability mechanisms and services,

> reducing time to elaborate documents, systems and projects X Il
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A Knowledge Library for the ECSS Standard
“ REU‘: Knowledge Libraries

What is a Knowledge Library

Controlled Organizational and
Project Vocabulary for a common
understanding among
stakeholders

05 Reasoning

A combination of rules,
and actions to infer
information from
valuable assets and to
control the behavioural
part of the knowledge
library

02 SCM/Architectures

Capture the system architectures
represented in views and models.
Stablish relationships among
system and system elements, and
among other system entities.

k Classifying information by
meaning, nature...

04 Formalization

Representation of assets
semantic through SRL —
System Representation
Language

Patterns

Representing a set of agreed-

upon templates (grammars) to
create and maintain consistent
textual artifacts
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A Knowledge Library for the ECSS Standard
,‘REU_)‘ — Knowledge Libraries

Example of Knowledge Library

~

( ﬁ‘ VocabUIary [ Aircraft ] [ s(ngorrL\::t ] [ System ] [ Operate ] [Temperature] [ Environment] [ Pressure ]
AN 4 k J
9 ”O t- R “ [ . ]

r‘qé [Temperature] peration Range >[[-1609C, +1609C]] <Environment>
AN 4 JI

Architectures [ <System> ] [Temperature] [ Pressure ]
[ <Operation> ]
Conceptual model | Aircraft |
v v J.\ “ “«
[ Operate ][ Work ] : ! W
[ A/C 2233 ][ A/C 2244 ]
( S

/ e \
gﬁ Patterns [ <System> ][Shall ][ <Operation> J[ At ][ Minimum ][ <Environment> ][ of ][ NUMBER][ MEASLLJJI\RI:_EI_MENT ]

7’4 K )
P 4 S

(L74)| Formalization ~ Theaireraft shall be able to operate at —>| Temperature | > an ][« |

ﬁ ;: L minimum temperature of -1702 C “Greater than (>)" )

(‘vA\ Reasoning If Lower than (<)[ -1609 I °C ]Or Greater than (>) [ +1602 I °C ] —> x
NN )
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The EARS Knowledge Library

> The content of the Knowledge Library is the following:
> The common purpose vocabulary extracted from the EARS examples and documentation
> A taxonomy of types of requirements following the types of EARS
> A set of patters for each type following the examples provided by the EARS guides

> A set of small reusable patterns (as building blocks) used in the main 6 patterns
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“REU‘T: The EARS Knowledge Library

The EARS Knowledge Library

> The content of the Knowledge Library is the following:

c(‘? Pattern - Syntax — O *

o Pattem - Syntax - O x

Pattern fields: Pattern fields:
Identifier: Name: Identifier: Name:
| 997 | | System namd | \ 1,001 | [ Entin] |
Original example: Original example:
| the system | ‘ at least the request light ac system ‘
Current example: Current example:
| the system | ‘ at least the request light ac system ‘

Syntax: Syntax:

A
+ ARTICLE + O aveTEMe + + [Quantifier] + [Adjective / Verb in P.P] .'. <ENTITY= - +
or
z MNOUN : :
+ + + [Entity: <Entity> <Parameter>]

+ o f
[Entity: <parameter> of the <System Element>]
the 7 system
The System +
S5 285 3
s =Z gzﬁg
g = gE = 2 A= at least 7 the ? request ? light ? ac system
= =
= ; Z ;E "z At least The Request Light Ac system
v
= P = P oz a 5 oz a = = o & = ) = [ 4 o
g = z SEE2f S255 32203 SEEE ESk8
=223 o0=2D2 o°Ff 3 o380 52 4=
£ T m @ < M o m z - =z Z m = m
g g 5 2 2 5 2 & n £ E s & = ? =2
l_—év = = POG)E. P-eﬁ —E'
= . = . v = " v £ = w:uﬂ"g [ Z 5
Show advanced options Show advanced options E =¥ =z 5 = = § E =S § = =
=2 = = 2 = Z 3 2 =
b= z = - B =
= = =] 5 5 ‘—?i w

| Fnish || cancel |

| Finsh || Cancel |
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The EARS Knowledge Library
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The EARS Knowledge Library

The content of the Knowledge Library is the following

b

2 Pattern - Syntax

Pattern fields:

MNarme:

Identifier:

998 | [ System respoonse

Original example:

| allow the user to start aboard at least the request light ac system aboard at least the request light ac system to fil at least the request light ac system

Current example:

| allow the user to start aboard at least the request light ac system aboard at least the request light ac system to fil at least the request light ac system

Syntax:

[Action purpose]

[System response2: allow user to <System response>]

t

or

[System response1]

tl

[be <ACTION> in NOUN]

t

[be available + ADJ]

 |/%5| VERBAL FORM: INVARIANT|
OPTIGNAL SLOT

[T |ARTICLE

GENDER: N/A
NUMBER: INVARIANT
OPTIONAL SLOT

the 7
The

ADVERB

aRANGE >= MINIMUM=
GENDER: N/A

NUMBER: INVARIANT
OPTIONAL SLOT

[ Atiesst |

| atieast? |

VERB

aLoad (Fillj»

T | PERSON: GERUND
VERBAL FORM: INVARIANT
OPTIONAL SLOT

fill 2
Fill

[ [ |PREPOSITION TO
GENDER: N/A
NUMBER: INVARIANT
LI |OPTIONAL SLOT

to?
To

NOUN

«SYSTEM=.

GENDER: N/A
L__INUMBER: INVARIANT

| [Gacsysem
Ac system

ADJECTIVE
GENDER: N/A|
NUMBER: INVARIANT

light
Light

VERB

«Communications
PERSON: GERUND
VERBAL FORM: INVARIANT

| =T |
| o | |

ARTICLE
GENDER: N/A
NUMBER: INVARIANT

the
The

ADVERB

«RANGE >= MINIMUM:
GENDER: N/A

NUMBER: INVARIANT

b
ki
E}
B |PREPOSITION
m GENDER: N/A
|| NUMBER: INVARIANT
[T NOUN
§ |.svstems
.m, GENDER: N/A
L_INUMBER: INVARIANT

| [acsystem | [ abosrd | [ atleast |

& ADJECTIVE
| GENDER: N/A
NUMBER: INVARIANT

light

I
I

[ [ |VerE

«Communications
PERSON: GERUND
L1 IVERBAL FORM: INVARIANT

request
Request

ARTICLE
GENDER: N/A
NUMBER: INVARIANT

the
The

[ |ADVERE

«RANGE >= MINIMUM=
GENDER: N/A

I INUMBER: INVARIANT

B |
At least

T |VvErRE

«ACTION=

PERSON: GERUND
L_L__IVERBAL FORM: INVARIANT

start
Start

PREPOSITION TO
GENDER: N/A
NUMBER: INVARIANT

t
To

[ T |NOUN
«STAKEHOLDER»
GENDER: N/A

L L_INUMBER: INVARIANT

user
User

ARTICLE
a b

Show advanced options

Show advanced options
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The EARS Knowledge Library
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The content of the Knowledge Library is the following

>

2 Pattern - Syntax

Pattern fields:

MName:

Identifier:

992 | [Ubiquitous Requiremen{

Original example:

[ the car shal start the engine

Current example:

[ the cor shall start the engine

Syntax

[System respoonse]

+t

[System name] +
-
-

+

+

light
Light

| [rower | |

| [renest ] |

the

J

The

Atteast_| |

ADJECTIVE
(GENDER: N/A
NUMBER: INVARIANT

VERE
<Communications
PERSON: GERUND
VERBAL FORM: INVARIANT

ARTICLE
(GENDER: N/A
NUMBER: INVARIANT

ADVERE
|<RANGE >= MINIMUM>
(GENDER: N/A

NUMBER: INVARIANT

prevy =y

iy
&
-
M
§
k]
H
2

PREPOSITION
(GENDER: N/A
NUMBER: INVARIANT

NOUN

<SYSTEMs.

(GENDER: N/A
NUMBER: INVARIANT

tre | [[Rewet | [ tonm ]

[ | |

J

T

ADJECTIVE
(GENDER: N/A
NUMBER: INVARIANT

VERE

| «Communications
PERSON: GERUND
VERBAL FORM: INVARIANT

ARTICLE
(GENDER: N/A
NUMBER: INVARIANT

ADVERE

<RANGE >= MINIMUM>
(GENDER: N/A

NUMBER: INVARIANT

VERE

ACTION

PERSON: GERUND
VERBAL FORM: INVARIANT

PREPOSITION TO
(GENDER: N/A
NUMBER: INVARIANT

User

NOUN
<STAKEHOLDER=
(GENDER: N/A
NUMBER: INVARIANT

the

The

Allow

<hall

Shall

ARTICLE
(GENDER: N/A
NUMBER: INVARIANT

VERB
PERSON: GERUND
VERBAL FORM: INVARIANT

MODAL VERB

|<MODAL COMPULSORYs
PERSON: GERUND

VERBAL FORM: INVARIANT

Show advanced options.

system

INOUN
<SYSTEM

(GENDER: N/A
NUMBER: INVARIANT

the

The

ARTICLE
(GENDER: N/A
NUMBER: INVARIANT

Show advanced options
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The EARS Knowledge Library

> The content of the Knowledge Library is the following:

<2 Pattern - Syntax - X
Pattern fields:
Identifier: Name:

993 | | Event-driven requirement]

Original example:

when trigger1 , in at least the request able mode_a mode,, the system shall allow the user to start aboard at least the request light ac system

Current example:

when trigger] , in at least the request able mode_a mode,, the system shall allow the user to start aboard at least the request light ac system

Syntax:
o T e o+ [Trigger] = T == [Optional precondition] -+ A == [System name] -+ T
- - - - -
- - - - - -
-- - + + + .
when ? the? complete ? tem 7 be? stop 7 .? the system sh
[ when | [ | | [compeez ] [ spems | | [Cooer | [ | [ | [[ostem |
[ vien | [wnen | [ e | [compere] [omem | [ s | [ swp | [ 1] L me System st
zZ o &8 o zZ o 8 =z Zz o 0OozZo0 28 4 O zOO QZO P OZOEHEEZ O<I < = © & < zZ & zZ o > zZ oz z = B
B2223 Ez @ 2BEE $EEZ20g 2HE; 2883 2888% 22249 228 2838 B3R BEE =2
szBr3 zz°¢ oz E FzehBr3 Bzz: £zz® B2z EPgar EEg f:z $z  zz’ G-
E7E:° £7 8§57 85 £:° g5 3 §z° gz~ §z:¢ g:=¢g 8E°” 57 £E7 £g
FE] s = > g3 = M 5 5 Z5 Z5 = B = B
z 2¢ 3 & Z zo H] H ] 5 : £ 3 3 £
- - > = =
B 2 3

Show advanced options Show advanced options Show advanced options Show advanced options Show advanced options Show advanced options
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The EARS Knowledge Library

> The content of the Knowledge Library is the following:

o Pattern - Syntax
Pattern fields:

Identifier: Name:

\ 994 | [ Unwanted Behavior Requirement |

Original example:

[ i#in at least the request able mode_ mode, Then the car shall activate the engine |

Current example:

[ i#in at least the request able mode_ mode, Then the car shall activate the engine |

Syntax:

O aracvaons o [Unwanted condition or event]

CONECTOR REQUIREMENT/CONDITION z

o+

MODAL VERB

[System name]

+

t+
t+

L)
=

[, L,

+
+

when

complete| goo

\ | [ o | [ ostem | [ ke [ | [ then | [ e ][ sstem | E [ aow ][ e
T ® 1 R R R o | = = I
= T . . = . .
5554 £850: 23 283 ERd= Eg3 BB g3zt £2: 222 g8d°= EocgE Eg £3E
cZsd P23 S27 255 4:F 528 3¢ E2C 228 SR 2:% 3L 3 3z &
RNl £5§382 2§85 257 £5 28" 28§ = 25 EE 0 OZE z382 g8 =%
ETF8 ET s Tz B 5 ElC R & H 2 B 53 $: 3
b = b =] = L3 = = = = Z 0 = = ZGC g = L =
S 2 :E 83 & 5 Z £ £ H £ z £ : 8 £ 5
E] ¥ = s z =
2 g g H E
g
3
o
2z

Show advanced opti Show advanced op Show advanced optio Show advanced options




The EARS Knowledge Library
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The EARS Knowledge Library

The content of the Knowledge Library is the following

b

o Pattern - Syntax

Pattern fields:

Name:

Identifier:

995 | [ state Driven Requirements

Original example:

[ while i at least the request able mode_a made , the system shall allow the user to start aboard at least the request light ac system

Current example:

[ while i at least the request able mode_a made , the system shall allow the user to start aboard at least the request light ac system

Syntax:

+#

MODAL VERB

+
=

[System name]

+t

COMMA
+

+t

[System state]
o+

+1

TIME ADVERE

to

allow

I

shall

| [omem |

the

| [ request | [ abe

the

To

User

The

[ Ao ||

Shall

The

Mode

PREPOSITION TO
GENDER: N/A
NUMBER: INVARIANT

NOUN
«STAKEHOLDER»
GENDER: N/A
NUMBER: INVARIANT

ARTICLE
GENDER: N/A
NUMBER: INVARIANT

VERB
PERSON: GERUND
VERBAL FORM: INVARIANT

MODAL VERB

«MODAL COMPULSORY=
PERSON: GERUND

VERBAL FORM: INVARIANT

NOUN

«SYSTEM=

GENDER: N/A
NUMBER: INVARIANT

ARTICLE
GENDER: N/A
NUMBER: INVARIANT

COMMA

GENDER: N/A
NUMBER: INVARIANT
OPTIONAL SLOT

NOUN

«F-MODES AND STATES : ASSIGNEMENT=
GENDER: N/A

NUMBER: INVARIANT

ACRONYMS
«MODE=

GENDER: N/A
NUMBER: INVARIANT

ADJECTIVE - NON FORMALIZABLE
GENDER: N/A
NUMBER: INVARIANT

VERB

«Communications
PERSON: GERUND

VERBAL FORM: INVARIANT

ARTICLE
GENDER: N/A
NUMBER: INVARIANT

ADVERB

«RANGE >= MINIMUM:
GENDER: N/A

NUMBER: INVARIANT

PREPOSITION
«RANGE <= (MAXIMUM)»
GENDER: N/A

NUMBER: INVARIANT

while

While

TIME ADVERB
«WHILE ACTIVATION=
GENDER: N/A
NUMBER: INVARIANT

4
]
g
&
o
g

Show advanced options

Show advanced options

Show advanced options

bw advanced op
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The EARS Knowledge Library

The content of the Knowledge Library is the following

b

o

« Pattern - Syntax

Pattern fields:

Name:

Identifier:

996 | [ Optional Feature Requirement

Original example:

[ Where featuret be include,, the system Shall start the system

Current example:

| Where featurel be include , the system Shall start the system

Syntax

+ 1

+
=

[System name]

+ 1

+ 1

+ 1

IR Y AR

the request

The

[t [l

start

|

Alow | |

allow

g
g

To

User

The

VERB

«Communications
PERSON: GERUND

VERBAL FORM: INVARIANT

ARTICLE
GENDER: N/A
NUMBER: INVARIANT

ADVERB

«RANGE »= MINIMUM=
GENDER: N/A
NUMBER: INVARIANT

VERB

«ACTION=

PERSON: GERUND
VERBAL FORM: INVARIANT

PREPOSITION TO
GENDER: N/A
NUMBER: INVARIANT

NOUN
«STAKEHOLDER=
GENDER: N/A
NUMBER: INVARIANT

ARTICLE
GENDER: N/A/
NUMBER: INVARIANT

VERB
PERSON: GERUND
VERBAL FORM: INVARIANT|

[Feature is includd]

shall

Shall

MODAL VERB

«MODAL COMPULSORY>
PERSON: GERUND

VERBAL FORM: INVARIANT

system

the

The System

| [Coeoce |

et |

where

Where

INQUN

«SYSTEMs

GENDER: N/A
NUMBER: INVARIANT

ARTICLE
GENDER: N/A
NUMBER: INVARIANT

COMMA
GENDER: N/A
NUMBER: INVARIANT

VERB

«Addx»

PERSON: GERUND
VERBAL FORM: INVARIANT

VERB TO BE
PERSON: GERUND
VERBAL FORM: INVARIANT

NOUN

«Features

GENDER: NfA
NUMBER: INVARIANT

ADVERB
GENDER: N/A
NUMBER: INVARIANT

Show advanced options

Show advanced options

Show advanced options

ow advanced options
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