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An In-Depth Analysis on the Design and Implementation of an
Online Shopping Mall System
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Abstract With the recent expansion of the non-face-to-face economic ecosystem and the rapid growth
of the smart commerce market, building and operating online shopping malls has become essential for
corporate survival; however, the practical work performance and database integration competencies of
new web developers often fall short of industry expectations. This paper analyzes and presents the
process flows, database modeling, and core algorithms for key modules required to systematically build
an online shopping mall. In particular, we introduced the concept of a ‘temporary cart (tempcart)
based on a short lifecycle to handle ‘instant purchases,” allowing us to reuse a large part of the source
code from the existing cart implementation while also proposing an efficient design that can completely
prevent memory overload on the Web Application Server when many users make ‘instant purchases’” at
the same time. Furthermore, load testing using Apache JMeter empirically demonstrates high-speed
processing performance, achieving a 0.00% error rate and an average response time of 0.9-1.4 ms under
a concurrent load of up to 2,500 transactions. The results of this study are universally extensible to
various web development environments, and are thus expected to contribute to providing standardized
practical guidelines for new web developers and learners.
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CSS3 9 JavaScripts Z3sto] 285ttt ol& 53
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e 2 S ko] AAEUTH2, 10,111
member orderinfo
cart Member ID (PK) él;ﬁ Order number (PK)
Member PW t—— Member ID (FK)
Cart number Member name Order date and time
Product number (FK) Resident registration number Recipient's name
Order quantity Birth date Recipient's address
Solar/Lunar calendar status Recipient’s phone number
Home phone number Total Order Amount
Home address Payment Bank Name
Phone number Payment Card Number
Sex Payment Card PW
Hobby
Job
tempcart
Cart number goods
Product number (FK) orderproduct
Order quantity Category type
Product number (PK) [€— —— Order number (FK)
Product name Product number (FK)
Product price Order quantity
Stock quantity
Manufacturer Name
Product Details

[Fig. 1] Logical Database Structure

32 ¢ &

Java/JSP 71& 281& 8510 9l SElo|AES} ¢
A DB A8 719l A3 Q= vlolH ds-S FdsH
3|4+, dloJeHjo]A9] 71 22 7]5-91 CRUD &
EAATE AAHCR AoE|ojof Fltt. & AolA
JDBC Q% ¥ m & ey Axjof| Qlztelo] AME T
E9 AR 71550l JSPE FEE A [Fig. 21+ ¥ S

O] AE A AR ZH L A 23(e]: "7t
[FH7HANE 8PS W, A7t 5o E /st d
Hepe Ao 3t 7He| e AdE 239 A3t shHe
of|xjolct.

_41»{0

>, o
r{r B 4o

Folz/anes semgang ] L

[CI5H/F20rA]

agoln e 4848
=)

1 FIE31012%) €05-6000 / 50 66 X S0l ST
Canon

[Fig. 2] Results Screen Retrieved from the Web via
Product View by Category
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indexhtml
(Main page before logging in)

(For general user access) (For administrator access)

login.jsp
(Login Input Form page
for general users)

I l

loginOK.jsp
(General user login processing
and determination)

manager_login.jsp
(Administrator Login Form Page]

manager_loginOK jsp
(Administrator Login Processing
and Verification)

Display login error message

Yes (For administrator access)

Was the login successful?

(For general user access)

manager_index.jsp
(Administrator-only page accessible
sfter logging in as an administrator)

Index.jsp
(Member-only page accessible
after generzl user login)

| (Upon clicking logout) |

‘ logoutjsp ‘

{log out)

[Fig. 4] Process Flow Diagram
(User Authentication and Login)

AEAL QI AE2] S5 IS HFOKE loginOK.jsp2]
AR darE]E [Fig. 519 2t A1 AREAF 27191
2 Al Aol o]Fo]x]7] A= Setol|AET} U
FollA AETE AREA} ofet|(ID) ¢ HILHZ(PW) Hlo]
El7} 942 MySQL ©lolEHlo]A W 3] 2] Hol&
(member)9] HFEC} AAS] thx HFEofof gt} QI
S HAYEL [Fig. S]oA HoA= A8 =8 43 &
AE AA +=PHrt.

The ID and password entered
via the input form (login.jsp)
are received.

Does a record containing
the provided ID exist
in the ‘member’ table?

Display a login error message
stating "ID does not exist."

Display a login error message
stating "Password does not
match."

Does the entered password
match the password
in the ‘member’ table?

l Yes

Store the logged-in ID
and call indexjsp.

[Fig. 5] Key Algorithms Related to User Authentication
(loginOK.jsp)
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2 7 A FEH(amount = prdPrice x ctQty)Z}
AA FEFH(total)Z A4ste] 9 Behe-A] ShHol 54
o2 Y3t} HF FE A DRI orderOK jsp Z&
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aase

Display the message "Your

Are there any product entries shopping cart is empty."

in the ‘cart’ table?

No on the screen.
Extract the product number
(prdNo) and order quantity (ctQty)
from the ‘cart’ table.
Extract the product name Iterate while retrieving the next
(prdName) and product unit price product record from the ‘cart’
(prdPrice) from the ‘goods’ table. table, as long as "next( != false
B l is satisfied
[Fig. 6] Example of a Product Detail Page
Calculate the order amount
and the total order sum.

index.jsp
(Main page after logging in)

¥

viewProduct.jsp
(View products by category)

¥

i . R Display the shopping cart
viewDetailProduct.jsp contents in the web browser
(View detailed product

for Specific Item)

Are there no longer any
product records in the ‘cart’ table?

(If you click "Add to cart™) (If you click "Buy Now")

[Fig. 9] Key Algorithms Related to the ‘Shopping
InCart.jsp directOrder.jsp

g Cart View' (showCart.jsp)
(Add selected products to (Order form page
the shopping cart) for "immediate product ordering”)

! i

showCartjsp directOrderOK jsp Save the information of the
) A ; logged-in customer who placed
(View the products in your (Place an order for an item directly, the order.
shopping cart) without adding it to your cart.) l )

order.jsp

deleteTempCart.jsp
(Order form page for purchasing

Extract the latest order number
(Clear the list of items in the

(Max(ordNo)) from the ‘orderinfo’
the items added to shopping cart) temporary shopping cart (tempcart) table.
& display an order
l confirmation message.)

orderOK.jsp
(Place an order for the items
in your shopping cart)

Assign 1 as the order number
Does the order number exist

: (oNum=1;)
in the ‘orderinfo’ table?
deleteAllCart.jsp
Clear all items from the shoppin -
( ot B ol orderpp 9 Assign an order number by
c play adding +1 to the previous order
confirmation message) Hrban
I
L)
[Fig. 7] Process Flow Diagram Extract the product number (prdNo)
) . and order quantity (ctQty) from
(from Product View to Placing an Order) the ‘cart’ table, then save
the order number (ordNo), product
number (prdNo), and order
quantity (ctQty) into the
‘orderProduct’ table.
Retrieves the ID value l
already set in loginOK jsp
Save the fields related
to order information into the
‘orderinfo’ table.
Display a screen stating, l
Before viewing your shopping C
cart, are you logged in? You:must be laggedin Perform "clear shopping cart”
No to place an order. operation
(Execute deleteAllCartjsp?case=1)
W item that is alread After inserting a new product : : :
asian item that Sraledy e it e e bl [Fig. 10] Key Algorithms Related to Placing an
dded to the cart again2 call ‘showCartjsp’ to display the :
added o the cart again oo oftshoppingeas Order (orderOK.jsp)

l Yes

Update the product quantity

in the ‘cart table by adding ﬂEHﬂ—(MaX(OrdNO))% = i;h:]' 7]‘%‘ = LH gu O] %i—:—:—
the newly added quantity =

[e]
bt hls: il 27| AHd 3¢ FEHSE 12 @F(oNum = 1)t
the contents of the shopping cart.
o o] A1 42 712 Hiztol 12 Esto] A2e FE
[Fig. 8] Key Algorithms Related to the ‘Add to HSE I (oNum = rs.getlnt(l) + DO ZH FE 4]

=1 [o]
Cart’ (nCartisy 2951 RS LI 0N cat Aol 2
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SN SE FAE L AR I FEHSE FEAE A
glolE(orderproduct)oll 71 #lZ=g A4shH, =&
2t B 9 AR /=] 3 vlo|E+= orderinfo Eﬂo]E
Oﬂ & Ao 2N tloly FdtE £tk &
g Fo|l= FuyE B = EE(deleteAllCart. ]sp)
= i Z5HA "}, & AolA s ARAT E WA 5
2 AU E YA A0 Z v Asty) HALA O] FE
g A2 A FEY 7L R = A E =T F R
£317] 9151 case TEHREE ADAAE SE5H3TE &
deleteAllCart.jsp?case=1 I} o] Tetu]g & 24| ‘x’j
AFOEN 7} Ao St o viAA] &8 2 &
Hlo]x] gjctolHEV} HH3| o] RO X L& A 2|5t
st O AES EA] BAlSE FAl ) 715
9] Fof| JlojA] 7|& Y SR S ERe] S
S WAL AAFE Q-8 (Reusability)S =i Stof
7] 91 oh&t 22 24 AAE F85Hnh getE el
Ay 5 F 271 [Fig. 719 53 ol AE9 A=t
FY AA(inCart.jsp), FHHY WY Z3|(showCart.jsp),
183 324 2H(order.jsp)9] A AAFE 9 H|
oA & AP 02 AR = A} G, & A4 A<tst
= SA] 7 2E(directOrder.jsp)2 9 Al 7HA] 718 &
o] Yot JaT} A4 23S oA Bt HollA B
HIoeE A AL} £7], directOrder.jsp W2 o
o[f] &, 74 A 9 A £ 4 BF2 71E
Y AAFESS AT FE O E AYAFEste] FEESL
Ol Bl AR R 23 Y 714 QA BA 9 FE A
Ho};qs].—r _ﬁ_z] /\/\—1 ) q-];i_ ak/l}/\]gaou:‘l cart Eﬂ
&% Y8 9t #2E 2= YA Y HolE
(tempcart) = WA= AT 5HH 02 2830 24 7]
S AARITO] 7S A ApRsteirt. o]9} g, widlE
oA &= tempcart H|O]E2 SA] Lol Ao A=
H o HFERES QA0 R AR et &, FE AE FA
19] A EE(deleteTempCart.jsp)& S8 HIZE=7}
ZHIR I AAE =S A ) o]t HlolE AT

{o

of, T
te o
l_‘

o
lo r&"

(Table 1) Performance Analysis Results

F719] @7]d(Transient)< ‘/\1]‘4(Session) 7|dre] A%
ARl FA| | - WA o] A A E ARH O R S5
gt} &, $E2 o ARARES 5‘] S| T Al Z
AREAE Al A (HetpSession) E S H|0|E]7F WAS
9] Z} 7MY WAl(Java Virtual Machine, JVM)9] g
(Heap) M=ol Al thi= AR =0 8E &= U=
| 2 2] Zhsf, 7R HHA(GC) HelE, 121 A4
Ao o Hloly A HE AEE 9 Adsia
WASE A%3sHe 122 |AHe S H=th

&

4. 85t 2 4

ol

2 ZolMs A 718k AEHRA SA| Tl 7+
A 3] A Bl A M2 SgokA] ehgton, At
Sh= tempeart O EIA7F 2 8H 52 V\E\H«] A3
5T FEdS A3 A Eee u FEsIelth &
Aol A AR ‘tempeart 718H] SA] :rLUH T
o tF EE &4 Wi A2 st dlole Ftd A
AUEEZ A5V 918t A5 HAE =42s Foh 44
HFE =791 Apache JMeter[12]& E-85t90H, At
FEEE iR 54 450l o2 5 57H AlvE
L 5o, 2t AluEed s 4314 v S4H
Aito] ik et 9 i EGHES (Table 1)°] 25kt

o By H-

4 M¥(Apache Tomcat)@} Hlo]E]
o i(MySQL) }%%_!o} A28 YolA T2AA 7FE
7ol A K=}, AE gl A

TS = Qe *YAA D YEQAY] XY 54 24}
£ FAsota Hiole 9] A|AE FHs7| e, ZF Alvt
oz U AJAIZHRamp-up Period, 102)7} 4t

E314x(Loop Count, 53]) 27 slol|A], 2+ AlUz] o=
4314 W 27& kit 9714 AYAIRH102)2

Threads Number of Average
Test‘ (Number of |Loop Count Order Response Min Max Standa_zrd Error Rate Throughput
Scenario . ! Deviation (TPS)
Users) Transactions Time
1 50 5 250 1.4ms Oms 27ms 1.79 0.0% 25.32/sec
2 100 5 500 1.2ms Oms 35ms 1.61 0.0% 50.36/sec
3 200 5 1000 1.2ms Oms 52ms 1.53 0.0% 100.14/sec
4 300 5 1500 0.9ms Oms 59ms 1.69 0.0% 151.66/sec
5 500 5 2500 1.2ms Oms 39ms 1.89 0.0% 249.56/sec
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AH 7MY Al AHAKThreads)7F FRH 02 Afuo]|
FAE=E Aojsto] AA| A Au|Ao] EdfY Y F4F
< BARSE] QigtolH, WIE3I4(538)= ZF AR AL =
MNAAE A FPotA Fo2H 2o 2,50070] o]2
2 ot Ao Az A A"0] 5 At glo] diE
3dS RAIBKEA 5P| Aol BA = 155

fo e (m
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o5 AREAY BAl 2 83 A I &= Qe AR
& 9 Hloly EYA EAE TA5H7] Hsi

A HIAUES A8tk AA,
glo]EfHo]A0] 7|& 7|2 HAste] FA] JE oA
E72Q A H2} 344 (Uniqueness)S 94 35| B4t
FE IS I Aottt 24, AEstE <SP ¥
JDBC 715t o}7|€l%] 873 9] /44 nEsto], & kA
B GEo} 37 A FEY A she] dAA &) o
Q(Atomic Transaction)® Fc}. o|E 93f] JDBC 4
5 ERA Ao] B2 (setAutoCommit(false))S &3]
Fow, A Ay F A7t YT F9 SA A4 AL
FA3H= rollback(E =5t =E Ao Hloje Q] £
£ Ao E Qg A F&S WAkt

43 S5 W 2T L XE oA

S7R9] 7 AUkl o 414 9 2 Aol b
w9 RS e 55 4 B7H AT (Table 1
72k &, A28) Bk el AT Worst-Case) 5
TP HSS S8 A SH ARMMin)2 43] 53 F
FAEE, Hd 37 Al Max)2 43] 54 F #=H F
THE RS 4 28 AT 24 8L thet

2.

1) o5& 9 AA" F274: 508004 2d 50089
BA FEF 2,5007 EFAA)0] BYSHE BE
AU 04 o2& 0.00%= 718319t} o= %
A AAT 712 7] 544 Alo] € JDBC ERAA
E9 WA YFo] i Fot Ao A= FEolvt
Alnf glo] FAsHA 253 STt

Q) SE &= 9 234 A 59 571X BE AlY
250 A4 Wt 37 AlZHAverage)©] 0.9ms~
1.4ms YOIE 5190, a4 &5 AlZHMin)
< OmsZ YERgT ol 22 349 YIEY T A
o BAel =4 TH(JMeter)] Wz ¥ ¢

ko 2 thEE kg 214 A 2|7l o]Roj- S B
oj&r

(3) i XA AlZHMax)9] 34 BA: 43] ¥HE 54
% 7P 2404 E5E A S8 Al Max)2
200~300%8 7ol A GAIE ZEMA AAEY 3F
A5 TR FH == olf=E sl 42 52ms
4 59msE 7|51 o, 5007 Xt Fo} Al
39ms ©J5tE A 0 & Aloj= it o= ARG}
12] A AIZHEF 100ms)S = sl8]she A2
A, Zloto] Aol A= WHE A4 glo] YEs] S
- oJu|gict.

(4) ¥4 A=FHThroughput) Z44d: A AR&AF
271 504 5002 108] Z71gte] wek =
g A Throughput) EIF 25.32/secollA]
249.56/secE HlFoto] AETt A 4F FA
£ YESIT) ol= Aljbets dAl Aukty o]
371 Edfg FF Aok 52 54 257

A9 43} 58S AL IFU

5. Z

rhu

2 =RoAE HT ARE AA 9 v AR}
A g39] F&3t Sfjof WykRo], 28kl AP E A
O|EE Hr} A|AFol1 A&FoR FE51] Y5tk At
Rl mEH ZEAIA 553 dlojeHo|A BElg], 2|1
9 2EY 94 duHEES AA L BY59 &
o], & AEol digt ‘SA 7o HElE e, 9] A
B37|(Transient) 715k JA] HEU(tempceart) ©F
78RS MEA =Y-gdsto], 71€ AUy AAF
E A FE O Afdssts 2= QAL Id
sket HEo], B tF ARA & AlollE WAS 3
(Heap) "i=2] et D AH 44 8-S 9 Aetst
£ 723 S BAlOl A5G gHE, & Aol
A hs 2 A4 mdi} dlolEHo]A oA &
A Ae AFYE Ao} DBMSO| E4EA] P= B
A S Adet. &, A 719ke] AR Q1S At
2} RDBMS QIEEH 95 +=, 181 tempcarts &
83t ] A B 9 nE 59 13E 599 TAF
tlojefso] A 2ElS X U5k= ASP.NET, PHP 5 Ef €
7k 8743} Oracle, MS-SQL 5-9] 48 DBMS -]l
Mz #F dlolEHlolA AYA F4(JDBC, ODBC 5)

2 Bl 5Ust el golsk By % 48E 4 Urk

m

l
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J3u & A= 9 A9 9 7] JDBC Connection
s WS FHOE FAHo, tik FA FEATE

W5k B0l A Y] 435 &3 Connection Pool &
£ 5) 4 /AR HEE Q3 glojg ¢5dt 5 FAl
¥ HeF YA AE SHAA ta FAFS AY
I 3ItH13,14,15]. 53] AA A& 9 AL 5 Ao
= BE QS HAolA gyste] &Rk siA darEE
(SHA-256/BCrypt) 7]4te] vjd¥is dwsl AF-AS
I AA AR A 9 ARGARE AEEY ol Eo
gk =EA H BA HAUFC] E4HoR AFE o
of gt} FE AToA= o]t 7leH FAL} HetH
SHAIE SESH] 8 A E 71 =41 34 A4
o Eeot ZYAIE Zdsto] AARY ATt
HMYE 5 1=skotaat gt
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