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Proposal of an Approach to Generate VDM++ Specification from
Classfied Lists of the Natural Language Specification by
Machine Learning

Yasuhiro SHIGYO, Tetsuro KATAYAMA
Abstract

Specifications are generally written in natural language. Natural language contains ambiguity. As a method
of writing a specification without ambiguity, VDM which is a formal method exists. Because it is difficult to write
specification languages such as VDM++ because they have strict grammars data types and system invariants that are
not found in natural language specifications. This study attempts to generate automatically a VDM-++ specification
from the natural language specification by using machine learning. For automatic generation of VDM++, it is
necessary to extract predicates corresponding to the function names and nouns corresponding to variable names
from the natural language specification. However,it is difficult to generate a VDM++ specification by using only the
extracted nouns and predicates. This paper proposes an approach to generate automatically a VDM++ specification
from extracted words list. An identifier is generated from the extracted words, and the VDM++ specification can be
generated by converting this identifier into a VDM++ grammar.
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1 INDEX_1 meonthly_weight_loss_limit 2

2 INDEX_2 appropriate_BMI_lower_limit 25
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5 INDEX_5 heigym o n n

6 INDEX_6 previous_month_weight body_weight 0
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2 values appropriate_BMI_lower_limit 25

3 values appropriate_ BM|_upper_limit 30

4 types body_weight

5 types height

6 instance variables previous_month_weight body_weight 0

7 operations doesn't_compromise_health previous_month_weight>=current_weight RESULT body_weight*height # bool
8 operations set_the_weight_of_the_previous_montk 0 0 body_weight #0

9 operations BMI_with_long_life_expectancy 0 0 body_weight*height # bool
10 operations get_BMI height<>0 0 body_weight*height # real
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2 |values appropriate_BMI_lower_limit 25 1: class BMI

3 values appropriate_BMI_upper_limit 30 2

4 |types body_weight 3: types. )

5 |t height 4:  public hody weight = real;

ypos el 5:  public height = real;
6 instance variables previous_month_weight body_weight 0 6

7 loperations doesn’t_compromise_health previous_month_weight>=current_weight RESULT body_weight*height # bool 7: values
8 operations set_the_weight_of_the_previous_montr 0 0 body_weight #0 8 appropriate_BMI_upper_limit = 30;
9 |operations BMI_with_long_life_expectancy 0 0 body_weight*height # bool 9 appropriate BML lower.limit = 25;
10 operations get_ BMI height<>0 0 body_weight*height # real 1 ? monthly. weight.loss, limit = 2;
12: instance variables
13: previous_month_weight : body_ weight = 0;
SN 14
].. E&%U%*ﬁ]\ U A ]\ k VDM++&%%@*}]E@ 7 7 /f /]/ 15: operations
k 16: public doesn’t_compromise_health : body_weight*height ==> bool
é—f Ajj T 6 17: doesn't_compromise_health { body weight height ) == ()
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19: post RESULT
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23: ;
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25: BMLwith_long_ life_expectancy ( body weight,height ) ==

26 ;

27 public get_BMI : body_weight*height ==> real

28: get BMI (body weight,height) == ()
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32: end BMI
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1 class BMI
2

3 types
4 public body_ weight = real;
5 public height = real;

ar

7. values

5. appropriste_BMI_upper_limit = 30;

S approprigte_BMI_lower_limit = 25;

10: monthhy_weight_loss_limit = 2;

11:

12: instance wariables

13 previous_month_weight © body_ weight == 0;

15 operations

16: public doesn't_compromise_health : bady weight*height ==> bool
17: doesn't_compromise_health { body weight,height 1 == [}

18 pre previous month_weight>=current_weight

189 post RESULT

21 'public set_the_weight_of the_previous_month : body weight == ()
22 set_the_weight_of_the_previous_month { body_weight 1 ==1()

24: 'public BMIL_with_lang_life_expectancy - bady_ weight*height ==> bool
25 BMIwith_lnng_life_expe ctancy [ bady_weight,height )} == ()

27 'public get_BMI - body weight*height ==> real

20 get_ BMI (bndy_weight,height) == 1)
25 pre height<>0

32. end BMI
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