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ABSTRACT

This research focuses on automating domain boundary analysis and facilitating the migration of existing
systems to a cloud-based microservices architecture (MSA). Previous research has relied on static analysis
methods that have various limitations, but this research employs dynamic analysis to overcome these
constraints. Experiments show that database-backed source code is used 18% more compared to static analysis
methods. Moreover, this approach makes it easier to modify code and allows in-house experts to easily
perform the analysis. This methodology not only streamlines the migration process but also increases the

accessibility of analysis to developers.
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Algorithm 1 Backtrace Example in PHP Pseudo code
1: procedure VAR_BACKTRACE
2 back_stack +— READ_FROM_STACK_FUNC()
3 i+ 0
4 for each node in back_stack do
5 func + node. function

6: path + node. file

T file + BASENAME(nede. file)

&: line + node.line

9: Print [i++] file: func()-path(line)\n
10: end for

11: end procedure
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Table 1. Schema for DB_TRACE
Filed Name Attribute Comments
SEQ int(11) PK, Auto-Increment
Call_Table varchar(128) Callee Table-name
Call_Func varchar(128) Called Function name
Call_File varchar(128) File path of Function
Query varchar(256) Full text query string
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Table 2. Test environment
Type Spec.
Host Intel Core i7 2.10 GHz / 16GB
Host OfS Windows 11 Pro 23H2
Guest Windows Hyper-V 8 Core / 4 GB
Guest O/S Ubuntu 22.04 TLS
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Algorithm 2 Store the combination of Backtrace and Table to db_trace
procedure LoGc_BackTrace_To_DB(sql)

2: back_trace <+ DEBUG_BACKTRACE() - backtrace to array
funetion <7
1 file 77
table +— EXTRACT_TABLE_FROM_SQL(sgl) > Table from SQL
6: for each node in back_trace do
if node. function ;ﬁ NULL and node. file # NULL then
8 count < count + 1
if count = 3 then
10: function < node.function
file « node. file
12: break & Stop after finding the third value
end if
14 end if
end for

16: format « "INSERT INTO db_trace
(Call_Table, Call_Func, Call_File, Query)
VALUES ("%s’, "%s', "%s’, "%s’)"
query < SPRINTF( format, table, function, file, sql)
18: results « wpdb.erecute(query) > Insert data into db_trace
return results
20: end procedure
procedure EXTRACT_TABLE_FROM_SQL(sql)
22; from_position < STRPOS(3gl,” FROM™)
if from_position = NULL then

24: return "ERROR”
end if
26: table +— EXTRACT_WORD_AFTER(sgl, from_position)

return table
28: end procedure

E 3. CMSell AXF X34 F2dl
Table 3. CMS Plug-in for test

Add-On
Hello Dolly

Functions

WebSite

e-Commerce Site WooCommerce

PMS Site

Zephyr Project Manager

Monitor QueryMonitor
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Table 4. Data after preprocessing

Total Count Shortage
7,572 126 7,281 165

Duplication Left
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Algorithm 3 Search by Function or Table

1: Prompt the user to choose either [By function] or [By table] and input
the Target name.

2: if selection = function then

3 SELECT DISTINCT Call Func, Call_Table, Call File

4 FROM db_trace

5 WHERE Call Func = target._name;

6 Display the results in the order: Call Func, Call Table, Call File.

7. else if selection = table then

& SELECT DISTINCT Call_Table, Call.Func, Call File

9 FROM db_trace

10: WHERE Call Table = target_name;

11: Display the results in the order: Call.Table, Call Func, Call File.

12: end if

T2 8. d¥Ae] ez
Fig. 8. Association analysis network graph
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Table 5. Number of Files for Performance Comparison

Types Count
Total 18,842
PHP 9,957
Service Page (3,428)
Admin Page (6,529)
Others 8,885
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Table 6. Performance Comparison Results Table
Method SQL-Utilizing Files| SQL Calls

Static Code Analysis 82 -
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