(Design & Implementation of Extractor for Design
Sequence of DB tables using Data Flow Diagrams)
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Abstract Information obtained from DFD(Data Flow Diagram) are very important in
system maintenance, because most legacy systems are analyzed using DFD in structured
analysis. In our thesis, we design and implement an extractor for design sequence of
database tables using DFD. Our extractor gets DFDs as input data, transform them into a
directed graph, and extract design sequence of DB tables. We show practicality of our
extractor by applying it to a s/w system in operation.
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processes system_id, id, name

data_stores system_id, id, name

system_id, id, name,

data_flows N :
294, =24

design

system_id, 48W %, id
sequence
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- head node for adjacency list

’ type | deleted | p_count | node_id | first ‘

x type—>1 ZEA A 2ABAELL FFFEE
% node_id->Z 2 A2~ X AB8AF A9 id
FPeEs ULY Qe &4 gk

- edge node for adjacency list

node_id | next ‘

- directed graph G
-> array of head nodes
- unified node list UL
-> array of pointers to edge node
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for each record in data_flows {
select count(*) from data_stores into nl

o where id=%%7;
. e select count(*) from data_stores into n2
L 3 where id=%=2+74;
<L 3> FE71e) ARSAL lEH 0l it (n1>0 and n2>0)
display error message;
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841 check_input_error()
- input parameter: none
- return value: none
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for each record in processes {

select count(*) from data_flows into n
=id or =24=id;

if (n = 0) display error message;

Z=ulz]

where =44

for each record in data_stores {
select count(*) from data_flows into n
=id or =24d=id;

if (n = 0) display error message;

Z9r A =

where =&%

=1 construct_graph()
- input parameter: directed graph G
- return value: count of stored nodes

/) EZRA 2 D B A ZH2e] ia) A
/IR E GY head node 1718 <
// 3383l head nodeE %713}
1=0;
for each record in processes {

/== Glilg 2718

/s E7t

for each record in data_stores {
/=5 GlHlE 27138
/1S S

/) ARsE 27k dalA be Aels o

for each record in data_flows {
// edge node A4
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new = make_edge_node();
new—>node_id="=2+4";
new—>next=NULL,;

// 'node_id=E2H'Q G 94E FrolA
// new nodeZ 4]
i = find_index_of G(Z%4);
new—>next=Gli] first;
Glil first=new;
// ‘node_id==2Q1 GO YAE ZrolA
// p_count®] <& 7t
j = find_index_of G(EZ2H4);
Gljl.p_count++;

}

// GOlA p_count=0%! nodeE 2=l 44

for (i=0; i<node_count; i++) {
if (Glil.p_count=0)
push it into stack;

// head nodes?| 7N4E Wt
return count of head nodes;
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- 3= replace_cycle()

- input parameter: directed graph G,
linked list of cycle nodes C,
index for unified node UID

- return value: directed graph G

/S EREEE G
GInl.type=3;

A

GlInl.deleted="N’;
Glnl.p_count=0;
GInl.node_id=-UID;
GIn]first=NULL;

n++;

/GOl 55E x== Ul
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ptr = G,
while (ptr != NULL) {
// 'node_id==2H'Q G 9AE FolA
/) AHA A2
i = find_index_of_G(ptr->node_id);
Glil.deleted =

// Glil9 edge listel] Y= wE=E
// FF == Gl edge listell A<

ptrl = Glil first;
while (ptrl !'= NULL) {
j = ptrl->node_id;

// node j7F AFolE =E B 2E Colk=

/R GInl9 edge listoll =

/o™ GInlel edge listel 4

if (is_in_C(G)='N" && is_in_G[nl(G)="N")
insert j into list of Glnl;
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// GllY v =2 718
ptrl = ptrl->next;

}
/) AbolE B 2ES] Ty mERE X8
ptr = ptr->next;

}
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for (i=0; i<n; i++) {

//AHA AElE == skip

if (Glil.deleted = 'Y’) continue;
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// SH T2 node idd) ne.2 WA Aer= theo <; 259 2tk
ptr = Glil first;
while (ptr != NULL) { L20003 DFD (1)
j = ptr—>node_id;
if (s_in_C(G)="Y")
ptr—>node_id = n;
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ptr = ptr—>next;
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// p_count #k= AAAE

for (1:0’ i<n: i++) EPEE EEPE] w2ay MRS

Glil.p_count=0;
for (i=0; i<n; i++) {
if (Glil.deleted = 'Y’) continue;

otr = Glil.first; Feam TmamE A
while (ptr != NULL) {
j = find_index_if G(ptr->node_id);
Gljlp_count++;

DUr=ptr->next; <G 2> HolE AAEA
} ™ Hol & BH
} 1 g3} s A AL
2 B T4A
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// p_count=0%! noded =¥l 44 4 4@;34% PR
for (i=0; i<node_count; i++) { 5 PRSE]
if (Glildeleted = "Y’) continue; 6 M=
. ' _ 7 T3
if (G[l].lz.)_c.ount 0) g e
push it into stack; 9 S50 7| 7t
} 10 | Ao
11 a4
12 | AEA
13 login
2
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01 construct digraph G from DFD

data;

02 for(i=0; i<n; i++) {// Let n be the # of

nodes in G

03  if(every node has a predecessor) {

04 detect a cycle starting from a node
with minimum in—degree;
05 replace the cycle by a unified node;
06 count # of predecessors
for a unified node;
07 continue;
08 1}

09 pick a node v that has no predecessors;

10 output v according to its type;

11 delete v and its outgoing edges from G;
12}
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