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( 87 4 29 87 6 22
87 8 17 )
(Audit Trails)
(Reference Codes)
oTOo

Table

( )

(Audit Trails)
(Reference Codes) (Arens and

Loebbecke, 1995 Gelinas, €t. a., 1993)

(Wilkinson and Cerullo, 1997)

( , 1997 Gallegos and Bieber, 1987)
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(Wilkinson and Cerullo, 1997)

(Crump, 1981 Hinde, 1979 Mcfadden, 1997)

(Cushing and Romney, 1993 Hinde, 1984 Skudrna,

1982)
(Watne and Turney, 1990)
(Information Technology IT)

(Inverse
Function) (One
To One Mapping Relation) (Transformation)

oTO
(Relational Data Base) (Table)
(Record)
oTO
( , 1997 Bieber, 1987

Brown, 1983 Cushing & Romney, 1993 Davis, 1996 Gallegos and Basica,
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1986) Weber (1982)
(answering inquiries) (correction of errors)
(determining the consequences of errors) (fraud deterrence)
(security monitoring) (backup and recovery)
(performance monitoring)
Cerullo (1983) (onlinereal time)
(instructions) (read back) (completeness check)
(redundancy check) (serial numbering of transactions)
(time control totals) (dumps) (hard copy units)
(transaction log) (duplicate data files)
(continuous monitoring and auditing)
Menkus (1990)
(a
terminal identifier) (a salesperson identifier)
(a transaction record number) (a
transaction date and interday sequence) (atransaction type)
(transaction details) (afile change image)

Cerullo Menkus
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(Visible)
(Hard
Copy) ( , 1997
Waples, 1989)

(Normalization)
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X«
|'A860:I.001 86.1.3 26 28,000 4
lw A8601001 86.1.3 52 28,000
A8601002 86.1.6 26 36,000 4
A8601002 86.1.6 88 36,000
26 ABC
86 1 6
86.1.1 12,000 12,000 76,000
86.1.3 28,000 40,000 10 XXX
86.1.6 36,000 76,000 10 / XXX
(Table) (Record)
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{01001 1110 28000 @
&
AS601001 8613 V8601001 q—[®A8601001 1113 28000 @
ABBDI002 8616  VBE01002 4 |®ABB0I002 1110 000 @
v
@AB601002 7120 36,000 ‘\
L~
@
1110 12,000 76000 @ |
1113 100,000 72000 @—t+——
7120 0 36000
®

(Business Process)
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(Table)
(Entity) (Relation)
3 p——————— > N
A A
v v
3 ——————— g N
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(Inverse Function)

X Y (Set) (Element) x X
Y (Unique) y
(Function) f X Y f X
Y f(X) (Kolman and Busby,1987 Truss,1991)
X f (X)
° > o
X Y
f X-Y
(Element) (Parameter)
(Vaue)
f X Y ft Y X
y Y X
X ftof ffty)=y 11X =x

(Kolman and Busby, 1987 Silverman, 1985 Truss, 1991)

(Inverse Function)

(Mapping) X Y
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(One To One Data Set

Model)
IT
(One To One Data Set Model, OTO Data Set Model)
Table
oTO
oTO
(1)
Table Table

Table OTO
2

©)
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9
Xy fx) -y @y - x
(4)
A B OoTO
“ 871111001
Table A “ 111717 Table B
“ A003"
1111 Q >1111 871111001y, | _wAO0L 871111002 AQQL  **xxek
I [ S EEP) 87111100215 A002 871111003 AQD2  *HHkkx
*1111 871111003 ><AOO3 871111001 AQQ3  *H*wxx
Table A Table A Table B Table B
Table OTO
Table A Table B
Table B TableC OoTO
Table A Table B 1
Table B 2 TableC
Table A Table B 1 *“ 871111002”
Table A ‘11127 Table B
“ A001” TableB 2 TableC
“ \870001” Table B
“ A001” Table C “ C002" Table A
"1112" "87111102" Table B

"A001" Table B 2 "V8r0001" TableC
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"C002" Table C "C002"
Table A "1112"

1 2

1111 871111001 N /AOO]' 871111002 V870001 L CO001 V870002

1112 871111002 /K A002 871111003 V87000><><\ C002 V870001

1111 871111003 )/<A003 871111001 V87000: . C003 V870003

Table A Table B 1 2 Table C
Table OTO
OoTO

(1)

(2 OT0 Table

3 OT0

(4)

OoTO Table
OoTO
2
Table OoTO
OoTO

(Third Normal Form)
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(Relation) (Table)
Table
Table
(
(
(
)
OTO
OoTO
Table
Table OoTO
Table
Table
Table
Table
1 2
Table
Table
Table
Table
Table

Table

Table
)
)
Table
Table
3
3
Table
Table
Table

Table
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OoTO Table
Table oTO
(R
(
)
c.
OoTO
$80,000 80,000
A87010001 | 87.01.02 87010001 80,000
$60,000 60,000
B87010001 | 87.01.06 87010002 60,000
$10,000 10,000
B87010002 | 87.01.12 87010003 10,000
7,600
A87010002 | 87.01.12 | $7,600 87010004 2,300
$2,300 9,900
87.01.02 80,000
A87010003 | 87.01.16 87010005 80,000
87.01.06 60,000
B87010003 | 87.01.18 87010006 60,000
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Table
Table
Table

87010001 87.01.02 A87010001 2

87010002 87.01.06 B87010001 2

87010003 87.01.12 B87010002 2

87010004 87.01.12 A87010002 3

87010005 87.01.16 A87010003 2

87010006 87.01.18 B87010003 2

Table

87010001 1113 80,000 | A87010001 1 871113001
87010001 | 4110 80,000 | A87010001 2 874110001
87010002 1113 60,000 | B87010001 1 871113002
87010002 | 4110 60,000 | B87010001 2 874110002
87010003 1110 10,000 001567989 1 871110001
87010003 | 4110 10,000 | B87010002 2 874110003
87010004 | 6114 7,600 | 86 12 1 876114001
87010004 | 6117 2,300 | 86 12 2 876117001
87010004 1110 9,900 11287869 3 871110002
87010005 1110 80,000 223113799 1 871110003
87010005 1113 80,000 | A87010001 2 871113003
87010006 1110 60,000 001567989 1 871110004
87010006 1113 60,000 | B87010001 2 871113004
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Table
1110 888,000 | 1,028,100 | 871110001 | 871110004
1113 0 0 871113001 | 871113004
4110 0 150,000 | 874110001 | 874110003
6114 0 7,600 876114001 | 876114001
6117 0 2,300 876117001 | 876117001
Table OoTO
Table
"87010004"
"3 1 2 3 "870100041"
"870100042" "870100043" Table
1 Table
2
Table
Table
1
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L L 1 2 _
87010001 870100011« 87010001 1113 870100011 871113001 0 871110001
87010001 870100012« 87010001 4110 870100012 874110001 871110002
87010002 870100021« 87010002 1113 870100021 871113002 871110003
87010002 870100022« 87010002 4110 870100022 874110002 871110004
87010003 870100031« 87010003 1110 870100081 871110001 871113001
87010003 870100032« 87010003 4110 870100032 74110003 871113002
87010004 870100041« 87010004 6114 870100041 876114001 871113003
87010004  870100042¢ 87010004 6117 870100042 876117001 871113004
87010004 870100043« 87010004 1110 870100043 871110002 874110001
87010005 870100051« 87010005 1110 870100051 871110003 874110002
87010005  870100052¢ 87010005 1113 870100052 871113003 874110008
87010006 870100061« 87010006 1110 870100061 871110004 876114001
87010006  870100062¢ 87010006 1113 870100062 871113004 117 876117001
1 2
OTO
Table 3 OoTO
“ A87010001” Table
Table OTO "870100011" "870100012"
Table
OoTO "871113001" "874110001"

Table
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ASTIO00L
870100011 870100011
8701000] 87.01.02{ A87010001 870100012 870100012
87010001 1113 80,000( A87010001 1 871113001
87010001 4110 180,000 | AB7010001 2 874110001 —|
l.; 871113001 €| g71113001 —P
874110001 <P 874110001 [—»
871110001 M 871110001
,I 871110002 M 871110002
1110 888,000] 1,028,100] 871110001 | 871110004 87“1°°°3|0|87m°°°3
/
\| 871110004 |{-)| 871110
87010003 | 1110 10,000 001567989 1 871110001
87010004 | 1110 9,900 11287869 3 871110002
87010005 | 1110 80,000 223113799 1 871110003
87010006 | 1110 60,000 001567989 1 | 871110004
870100031 870100031
870100043|<"|870100043 87010003 | 87.01.12 | B87010002 2 :B87010002
87010004 | 87.01.12 | A87010002 | 3 |——— P> 57010002
870100051|<.}|870100051l\A 87010005 | 87.01.16 | A87010003 2 | — 1% B87010003
87010006 | 87.01.18 | B87010003 2

870100061 fﬂ 870100061|
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OoTO Table
Table oToO "871110001" "871110002" "871110003"
"871110004" Table
Table QOTO "870100031" "870100043"
"870100051" "870100061" Table
87.01.01— 87.01.18
(87.01.01) 888,000
(87.01.12) 10,000
(87.01.12) 9,900
87.01.02 80,000
87.01.06 60,000
(87.01.18) 1,028,100
OoTO
OoTO
OoTO
OoTO
oTO
CPU OoTO
CPU

oTo
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oTOo

OTO
OTO
OTO
OTO
OTO
oTO

(Table)
IT

oTo

OTO
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OTO
oTO
(Automated Auditing
Systems)
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An OTO Data Set Model for Audit Trails
Construction of Transaction Systems

Tian-LiH KOO

Department of Accounting, Shih Chien University

ABSTRACT

The clear and complete audit trails of a transaction system are important to auditing, management and
control. In the environment of manual operation, the data created during the transaction process are all written
down on papers and account books, in other words, the audit trails are composed of a group of reference codes
on the original documents, books and reports. Hence, all the processing trails are visible and checkable.
However, after the data processing environment has been changed from manual operation to computerized
operation, the audit trails have become not only invisible due to the electronic data, but also more ambiguous
due to the special characteristics of database design principle. This research proposes that the one-to-one
mapping relation of the elements of two sets of data can be built upon the theory of inverse function; and from
this relation, we can get, thus, the two-way transformation trails from these two sets of data. By using the
one-to-one mapping characteristics of inverse functions, this research presents an OTO data set model to build
a relation among related tables in the relational database. The OTO data set model will function as the basis

for audit trails construction of transaction systems in the environment of information technology.

Keywords: audit trails, OTO data set model, transaction systems, information systems, relational
database
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