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Contract between SkyHi and Steelmans entered into on 1st August 2001 
… 

“steel” shall mean low-carbon steel of the type Fe360 (Euro-Norm 10025) in sheets with dimensions 1600 
x 400 x 5.0 mm, with thickness tolerance ± 0.040 mm on a single sheet. 

 
Clause D.1 

SkyHi must pay Steelmans $25,000 before 1st September 2001. Clause C.1 

Steelmans must deliver 10 tons of steel before 1st October 2001. Clause C.2 

SkyHi has the right to return the steel within 30 days. Clause C.3 

In the event of a return in terms of Clause C.3 above, Steelmans shall refund SkyHi the amount paid. Clause C.4 
… 
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SkyHi Risk Management Procedures 
… 

Clerks may not buy steel. Clause P.1 

Employees older than 25 may buy steel. Clause P.2 

Payments of more than $10,000 to suppliers are prohibited. Clause P.3 
… 
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Commercial Trade Act 
… 

An obligation is fulfilled when all obliged occurrences have happened. Clause L.1 

An obligation is violated if it is after the deadline and some obliged occurrences have not happened. Clause L.2 

Following successful instigation of the prescribed procedure for claiming compensation, damages for 
violation of an obligation must be paid, by the liable party, to the party entitled to compensation. 

 
Clause L.3 
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4 Occurrence-based Analysis Guidelines 
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Examples: 
By Guideline 1, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
Owning  Owning 
Owns  Owning 
Owned  Owning 
Is/Has overdrawn  Being overdrawn / overdrawing 
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Examples: 
By Guideline 2, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
Registration  Registering 
Acceptance  Accepting 

Examples from Application Scenario: 
Tolerance (Clause D.1) Tolerating 
Payment (Clause P.3) Paying 
Violation (Clause L.3) Violating 
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Examples: 
By Guideline 3, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
Illness  Being ill (state) 
Allegedly  Alleging (event) 

Examples from Application Scenario: 
Thickness (Clause D.1) Being thick 
More specifically, ‘being thick’, indicates an occurrence of measuring where dimension_measured is 
‘thickness’ (see §4.3) 
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Examples: 
By Guideline 5, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
Employer  Employing 
Director  Directing 
Applicant  Applying 
Resident  Residing 
Analyst  Analysing 

Examples from Application Scenario: 
Paid (Clause C.4) Paying  
Employee (Clause P.2) Employing 
Supplier (Clause P.3) Supplying  
Entitled3 (Clause L.3) Being entitled 
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4.2 Selection Occurrences (Queries) 
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Examples from Application Scenario: 
By Guideline 6, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Resulting query  
Employees (that are) older 
than 25 

(Clause P.2) 

 [participants in role [=employee] in [occurrences of 
[employing]]] 
  intersection 
[participants in role [=aged] in occurrences of 
[being_aged] where [participants in role [=age] are 
[>25]] 

Payments (that are) more 
than $10,000 

(Clause P.3) 

 occurrences of [paying] where [>10,000] is 
[=paid_amount] 
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Examples: 
By Guideline 7, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word / Symbol                   … indicates … Set Operator 
‘and’, ‘also’, ‘with’, ‘that’, ‘which’, and adjectives or 
adjectival clauses 

e.g. ‘low-carbon [adj.] steel’; ‘steel that is low in 
carbon’; ‘steel with low-carbon content’) 

 intersection 
 

e.g. steel ∩∩∩∩ low-carbon things 

‘and’, ‘or’, comma (‘,’), semi-colon (‘;’), bullet (list). 
e.g. customers and employees 

 union 
e.g. customers ∪∪∪∪ employees 

‘but’, ‘not’, ‘except’, ‘excluding’, ‘apart from’, ‘besides’, 
’without’, ‘with the exception of’, ‘save’, ‘however’, 
‘although’ 

e.g. ‘customers but not gold customers’ 

 difference 
 
 
e.g. customers – gold customers 
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Examples: 
By Guideline 8, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Query 
‘above’  a query that selects all clauses that appear above the current 

clause in the current document 

 

4.3 Quantification Occurrences 
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Examples: 
By Guideline 9, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
No  counting, with count = 0 
All  counting (where two counts are equal) 
three management 
signatures are needed 

 counting, of occurrences of signing by managers 

only managers possess 
company credit cards 

 ‘zero non-managers possess company credit cards’ or “count 
(occurrences of possessing with credit cards in role 
[=possessed] and (universe minus managers) in role 
[=possesser]); if the result of the counting exceeds zero, the counted 
items violate policy” 

every manager possesses a 
company credit card 

 ‘zero managers not possess company credit cards’ or “count (managers 
that do not participate in occurrences of possessing 
with credit cards as the possessed); if the result of the counting 
exceeds zero, the counted items violate policy” 

Examples from Application Scenario: 
all (Clause L.1) counting, where count of actual occurrences = count of 

obliged occurrences  
some (Clause L.2) counting, where count of actual occurrences < count of 

obliged occurrences  
low carbon (Clause D.1) measuring, of carbon content, and comparing to threshold 
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For instance: 
Regular Quantifier … becomes … Frequency Adverb (Quantifier over Occurrences) 
No  never / at no time / not once 
All  always 
some  sometimes / occasionally  
few  rarely / seldom / almost never / hardly ever 
many  often / regularly 
most  usually / normally / almost always 
one  once 
two  twice 

Examples: 
By Guideline 10, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
Steelmans never 
delivered on time 

 counting, with (count of on-time occurrences of delivering by Steelmans) 
= 0 
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Examples from Application Scenario: 
By Guideline 11, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
1600 x 400 x 5.0 mm 

(Clause D.1) 
 measuring: at least three measuring occurrences, where steel is 

item_measured and length, width, and thickness are the 
dimension_measured 
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measuring1 (occurrence instance) 
(role)   (participant) 
item_measured:  sheet4 
quantity_measured:  5.02 
unit_of_measure:  mm 
dimension_measured: thickness 
measurer:  Bob (Quality Controller 3) 
 

$	��������
�������
�����������	���2);;����������
�������/;;���������
������������������
�����	�������
��
��� ������

����;�2J�0
�����
������	���	�������� �	��?�	��2;;-4���	�������	�����
���3�
��������
�������C��
�����
�
����	�	����C����
��
����
��������
�����������
������� �
���������������������
��	���	������
����������D�
���@�����
�	����� �E������F�2��



Abrahams & Mimouni: Semi-Automated Analysis of Electronic Commerce Application Specifications 

Page 7 of 10 

4.4 Sorting and Comparison Occurrences 
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Examples: 
By Guideline 12, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Occurrences of Type 
The lowest cost  sorting by cost 
before 1st October  comparing temporal order 
too long / long enough  comparing to a deadline or threshold 

Examples from Application Scenario: 
more than $10,000 

(Clause P.3) 
 comparing to threshold measured in units of dollars 

older than 25 
(Clause P.2) 

 comparising to an age threshold measured in years 
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Examples from Application Scenario: 
 ± 0.040 mm 

(Clause D.1) 
 comparing to upper and lower bounds 
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4.5 Normative (Prescriptive) Occurrences 
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Examples: 
By Guideline 14, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … (Prima facie) Occurrences of Type 
Acceptable  permitting to accept / power to bring about an occurrence of accepting 

Examples from Application Scenario: 
SkyHi must pay Steelmans 

(Clause C.1) 
 being-obliged to pay  

Clerks may not buy steel 
(Clause P.1) 

 prohibiting buying  
legal disability of clerks to buy  

SkyHi has the right to return the 
steel within 30 days (similarly “The 
steel is returnable within 30 days”) 

(Clause C.3) 

 power to bring about an occurrence of returning in terms of that clause  

“steel” shall mean …  
(Clause D.1) 

 a power to bring about an occurrence of being-steel for any item that 
meets the criteria  

party entitled to compensation 
(Clause C.3) 

 another party being-obliged to do compensating  
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Examples: 
By Guideline 15, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Power of Type 
The steel is returned if/when it is shipped to 
the registered address of Steelmans 

 An act of (successful) shipping brings about an occurrence of 
returning 

The steel is returned by/through shipping it to 
the registered address of Steelmans 

 “ 

To / In order to return the steel, ship it to the 
registered address of Steelmans 

 “ 
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Examples: 
By Guideline 16, (Provenance) 

(Evidence)  (Consequence) 
Appearance of Word … indicates … Immunity of Type / Voidance 
The steel may be returned provided / as long 
as / on condition that it is undamaged. 

 if the steel is damaged, then (according to this clause), count 
(returnings of this steel) = 0, or, alternatively, all 
obligations resulting from this return are voided. 

The steel may be returned unless it is 
damaged. 

 “ 

In order to return the steel, it must be 
undamaged. 

 “ 
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