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Abstract
The description of assertions has been attracting attention recently for preventing programs from incorrect behavior in the
field of software development. We propose a method of transformation from an OCL assertion to a trigger. Additionally, we
developed a prototype transformation tool for PostgreSQL. OCL is a logical description language included in UML, which is
used widely for the description of specifications. Triggers differ slightly from the vendor’s dialect of SQL, but our
transformation framework is applicable to others. Assertions must be implemented in a database as well as in program in open

distributed systems such as Web application services.
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Fig.1 Transformation of assertion from OCL to trigger.

context class _name
assert_type : expression

where
assert_type = pre | post | inv

expression =
[expr_typel]
class_name.attri_name operatorl valuel
|[expr_type2]
class_name -> size() operatorl valuel
|[expr_type3]
class_name -> select(class_name.attri_name
operator2 value2) -> size() operator! valuel
|[expr_type4]
class_name -> isUnique(class_name.attri_name)

|[expr_types]

class_name.attri_name
-> excludes(class_name.attri_name operator value) |
-> includes(class_name.attri_name operator value)

Fig.2 Template of OCL assertion.
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CREATE TRIGGER trigger name
manipulation type
trigger_type
ON table_name
FOR EACH ROW
EXECUTE PROCEDURE
function_name();
where
manipulation type =
DELETE | UPDATE | INSERT
trigger_type = BEFORE | AFTER

(a) Template of trigger

CREATE FUNCTION function_name()
RETURNS TRIGGER AS’
DECLARE
count int;
record_name RECORD;
cursor_name CURSOR
FOR SELECT * FROM table_name
WHERE variablel operator_cur numericl ;
BEGIN
OPEN cursor_name;
count = 0;
LOOP
FETCH cursor_name
INTO record_name;
IF NOT FOUND THEN
EXIT;
END IF;
count = count + 1;
END LOOP;
IF count operator_if numeric2 THEN
RETURN NEW;
END IF;
CLOSE cursor_name;
RETURN NULL;
END:; *
LANGUAGE 'PLPGSQL";

(b) Template of function (part)

Fig.3 Template of trigger and its function.
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IF(OCL)assert_type = pre

THEN(Trigger) trigger_type = BEFORE
ELSE IF (OCL)assert_type = post

THEN(Trigger) trigger_type = AFTER
ELSE IF(OCL)assert_type = inv
THEN(Trigger)trigger_type = BEFORE
and AFTER
END IF
(Trigger)table_name=(OCL)class_name

(a) Mapping form OCL to TRIGGER

(Function)table_name=(OCL)class_name
(Function)operator_if = (OCL)operatorl
= (OCL)valuel
IF(OCL)expression is [expr_typel]
THEN (Function)end loop2 = “END LOOP”
AND (Function)end loopl = *”
ELSE IF expression is [expr_type2] or [expr type3]

THEN (Function)end loopl = “END LOOP”

AND (Function)end _loop2 = “”
ENDIF
IF(OCL)expression is [expr_type3]

THEN (Function)variablel = (OCL)attri_name
AND (Function)operator_cur = (OCL)operator2
AND (Function)numericl = (OCL) value?2

ELSE IF expression is [expr_type2] or [expr type3]

(Function)numeric2

(Function)variablel = “”
AND (Function)operator _cur = “”
AND (Function)numericl = “”
END IF
(b) Mapping from OCL to Function
IF(OCL)expressionis [expr_typel]
AND (OCL)attri_name = (Class)attri_name
THEN
AND (Function)key = (Class)attri_name
ELSE IF(OCL)expressionis [expr_type2]
or [expr_type3]

(Function) var_type = (Class)attri_type

THEN
AND
END IF

(Function) var_type = (Class) key_type
(Function) key= (Class ) primary_key

(¢c) Mapping from Class to Function Using OCL

Fig.4 Transformation from OCL and class

to trigger and function (part).
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Fig.5 Activity of our tool.
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Class Name Attribute Name
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I Primary Key I I next

(a) GUI of class attributes

fcontext Register fereate trigger trigger_5 A

lpre: Register.courseld = 101 before
->includes(AcqCourseRec.courseld = 100) insert

on Register

for each row execute procedure function_5()

fcreate o replace function function_5() returns trigger as
declare
cur_0 CURSOR for select * from AcqCourseRec
where courseld=100;

rec_0 record;
bool_Qint;

begin

fetch cur_0 into rec_0;
ifnotfound then exit,
endif,
ifnew.courseld="101"
then if new.studentid = rec_0.studentid
then bool_0=1;
endif;
endif;
end loop: =

trigger name ‘mgqeLS | |mun |v‘

e [T

(b) GUI of OCL-trigger translator

Fig.6 Snapshots of OCL-trigger translator.
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courseName , JEE AT fE 2 Ik /N & A 2 ¥ & £+
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EDOX ARXDEEBEIRN % FE L, AcqCourseRec
(Acquired Course Record) T — 7 /L, & 4EMN
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(a) [typellJ& PEAE o il f
Context Student
pre: Student. prSemester <= 16
Student D EHAE D& A A Z prSemester |L 16 LL F T
MRS 0.

(b) [type2] A > A& v 2% D H| R
Context Student
inv: Student -> size() <= 50
Student O A » A& > 2%k, SF 0 AFIE 50 AL
TTRITFAIER B 7220,

(c) [type3] iz —FK LA v 2 & v 2 H D[R
Context Register
pre : Register —>
select (Register. courseld = 100 ) -> size() <= 50
Register IZF8 VT courseld 28 100 DIZFHED A > A
B AKIT B0 LLF, DFEY 50 AETLAZITDZ
LIRTE R

(d) [typed] ZHEFK DB I
Context Course

pre: Course —> isUnique (Course. courseName)

courseName O . & &k DB Ik .

(e) [typebl E£FIc—F LicT — X Ol IR
Context Register
pre ' Register.courseld = 101
-> includes (AcqCourseRec. courseld = 100)
courseld 728 101 OB ¥EEZEET 572 O I2 X
courseld 7% 100 DRHELFLITET LTV Tid
CRANAY
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Student Course

studentid:char
studentName:char
prSemester:int

courseldchar
courseName:char
minSemester:int
opPeriod:char

Register AcgCourseRec
period:char semester:int
(a) class diagram

Student Course

studentIdichar courscld:char

. coursehameichar
studentNamelchar
minSemesterintl
pr8emesteriint

opPeriod:char
Register AceqCourseRec
studentld:char studentld:char

courseld:char courseld:char

period-char semestering

(b) Bachman diagram

Fig.7 Course registration model.

PLEDE>DHZ A4 7 DOFRH O OCL FiRITHOWT,
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create trigger trigger_5
before
insert
on Register
for each row execute procedure function_5()

create or replace function function_5() returns trigger as’
declare
cur_0 CURSOR for select * from AcgCourseRec
where courseld=100;
rec_0 record,
pool_0int;
begin
bool_0=0;
apen cur_0
loop
fetch cur_0 into rec_0;
if not found then exit;
end if;
if new.courseld="101"
then if new.studentld = rec_0.studentld
then bool_0=1,
end if;
end if;
end loop;
ifbool_0=1
then return new;
end if;
close cur_0;
return null;
end;
language ‘plpgsql’;

_ I |

Fig.8 Example of a transformation result.
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