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Abstract As the basic unit of data processing and concurrency control, database transaction is widely used in business
logic of software applications. It is a significant method in software maintenance for monitoring internal state to derive
invariants and establish corresponding data contracts based on data collected from database transactions at runtime, Cur-
rently,in the field of invariant derivation, most researches and tools are just based on deriving invariants from source
code, while there is lack of researches on deriving invariants from data. To solve this problem, this paper firstly intro-
duced an algorithm for deriving invariants in the form of algebraic equations. Moreover,a prototyping tool was designed
and implemented to collect data from database transactions at runtime and derive invariants among these data, With ex-

periments, the prototyping tool is proved to be effective both on accuracy and performance, which fills the gap of inva-
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riants derivation based on data.

Keywords Database transaction, Invariant derivation, Algebraic equation
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MR TIERE. TR 1 FREEEESRE. F—%
SQL 4] s1 MIREFBRIIRPIER SNFR. HFBRA S
WK fL=%demo. B”, f,="“demo. C”, fs="“demo. D”,

EX3CFRAME) FRAWR F R SQL & AT B
BT [ MBI E, B F=(f1, f2s f). XTFE 1
BRI B R 540, 5 FBRAE Fr=_, /2, f)=
(“demo. B” ,“demo. C”,“demo. D),
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sert into demo (B,C,D) values(?,7,7)”,

insert into demo(B,C, D) values (30,15,45)3//s1
insert into demo(B,C, D) values (70,25,75);//s2
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4 BT A B0 P B A, T DR T L BT M B 5 B C
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// insert into demo (B,C,D) values(30,15,45);
// insert into demo (B,C,D) values(70,25,75) ;

String sql = “insert into demo (B,C,D) values(?,7,7)”;

PreparedStatement pstmt;

pstmt = conn, prepareStatement(sgl) ;
pstmt. setString(1, String. valueOf(30));
pstmt. setString(2, String. valueOf(15));
pstmt, setString(3, String. valueOf(45)) ;
pstmt. executeUpdate() ;

pstmt, setString(1, String. valueOf(70)) ;
pstmt, setString(2, String. valueOf(25)) ;
pstmt, setString(3, String. valueOf(75)) ;
pstmt, executeUpdate() ;

conn, commit()

pstmt, closeO) ;

conn, close() ;
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connection 1 | insert into demo (B,C,D) values(?,7,7) |
insert into demo (B,C,D) values(¢30”,15”,45%);
connection 1 | insert into demo (B,C,D) values(?,?,?) |
insert into demo (B,C,D) values(‘70”,25”,75”);
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algorithm EXTRACT-DATA

input: message M from data collection module

output: template index N
{sn}»{pn}<Tfetch SQL statements from M
T<—search for {p,} in template library
if (T=niD
let T be a new template
T. N < a unique template index
T. pa<={pa}
T.F < {f;,f5,+,f,} , where f; occurs in {s,}
let X be a new value vector
for i=1 to F. length
x;<—value of field with name f; in {s,}
insert x; into X

insert X into T. L

return T, N
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ppt Test. listFieldO : :ENTER
ppt-type enter
variable name

variable-kind variable

variable sex

variable variable

variable age

variable variable

Test. listFieldO : :ENTER
this_invocation_nonce

1

name

“Boby?”

1

sex

“pNp

1

age

22

1
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