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Introduction

Through this fast advancement in systems, the security dividers will be break by unapproved people
without any problem. In this manner, by making a successful and effective Data assurance by utilizing
the private insurance for scrambling the information and picture will be convert into the garbled
information so customary sign will be occur before encryption and after decoding (Srivatsava & Sheeja,
2020).

The most widely used encryption algorithm in the world is the Data Encryption Standard
(DES) which was adopted by NIST (National Institute of Standards and Technology) as the US Federal
information processing standard(Mohamad et al,, 2017). Data is encrypted in 64 bit blocks using a 56
bit key. DES transforms a 64 bit input in multiple encryption stages into a 64 bit output. As such, DES
belongs to the block cipher family(Des et al., 2021). With the same stages and key, DES is used to
reverse the encryption. DES is widely used to protect data in the world of electronics, especially in
banking, finance, and e-commerce (Hooker et al., 2020). Unfortunately, DES also has controversies
about its security. To find out, let's look at the history of its creation. In the late 60s, IBM started
research in cryptography which was later called LUCIFER and sold to a company in London in
1971(Permana et al., 2020). LUCIFER was a block cipher that operated on 64 bit input blocks, using a
128 bit key. A version of LUCIFER was later developed that was more immune to cipher analysis, but
with a reduction in key size, to 56 bits, in order to fit on a single chip. Meanwhile, the American Bureau
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of Standards required a national standard cipher. IBM registered its cipher which eventually became
DES (Data Encryption Standard) in 1977. There were two problems in this case. The original 128 bit
key was reduced by 72 bits to only 56 bits. A reduction that was too large, making it vulnerable to
brute force attacks. The second problem was that the design of DES's internal structure, its
substitution part (S-box), was still secret. This S-box was changed following the NSA's suggestion. As a
result, we cannot be sure that the internal structure of DES is free of intentionally hidden weak points,
which allow the NSA to crack the cipher without knowing the key.

Cryptography is a method used to create secure communication by manipulating sent
messages during the communication occurred so only intended party that can know the content of that
messages.(Li et al,, n.d.) According to cryptography experts' research, DES is so carefully designed that
if you randomly change these S-boxes, it is very likely that the DES you produce will become easier to
crack. Through this fast advancement in systems, the security dividers will be break by unapproved
people without any problem

Confidentiality is a service that is used to protect the contents of the

information from anyone except those who have the authority or secret key to open / peel the
information that has been encrypted. Data integrity, is related to guarding against unauthorized
changes to data. To maintain data integrity, the system must have the ability to detect data
manipulation by unauthorized parties, including insertion, deletion and substitution of other data into
the actual data. Authentication, is related to identification/recognition, both in terms of the system unit
and the information itself. Two communicating parties must introduce themselves to each other.
Information sent through the channel must be authenticated for authenticity, data content, delivery
time, and so on. Non-repudiation or denial is an attempt to prevent denial of the sending/creation of
information by the sender/creator.

Aspects of confidentiality, data integrity, authentication and non-repudiation that strengthen the
writer to discuss the topic of Data Security Analysis with Triple DES Cryptographic Algorithm.

Method

Triple DES is also known as TDES, or more standardly TDEA (Triple Data Encryption Algorithm). TDES
applies DES three times, with three keys(Informatika et al., 2018).

Here is the global scheme of TDES:
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Fig 1. Global schematic of TDES a. Logical Operators

Binary operators are identical to bits on a computer, involving 0s and 1s. The operator used in
the 3DES algorithm is XOR. The XOR operator is used for two inputs. If the two inputs are equal then
the output value is 0, and if the two inputs are different then the output value is 1.

Table 1. Operator XOR

A B AXORB
0 0 0
0 1 1
1 0 1
1 1 0

b. Basic Math and Function Relation
Definition 3.1 A relation f from A to B is said to be a function if every x @ of A is paired or mapped to
exactly one element in B (Bartle, 1994)
Definition 3.2 f: A @ B is called an injective or one-one function if :
xBx B f(x1)B f(x2)
or if
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f(x1)= f(x2)Bx1= x (Bartle, 1994)
The encryption process and decryption process can be expressed in mathematical notation as follows:
Eg(P)=C and (1)
Dk(C)=P (2)
and the whole can be expressed as:
Dk(Ex(P)) =P (3)

The relation between the set P (plaintext) and the set C (ciphertext) must be a one to one
correspondence function. That is, in the decryption process there is only one element of C that
represents one element of P

Results and Discussions

Data Encryption Standard
DES operates on a 64-bit block size. DES encrypts 64-bit plaintext into 64-bit ciphertext by
using a 56-bit internal key generated from an external key that is 64-bit long(Patil et al., 2016).

Key Processing

The inputted external key will be processed to obtain 16 internal keys. First, the 64-bit long external key is
substituted in the PC-1 compression permutation matrix(Kriptografi & Transposition, 2017). In this permutation,
every eighth bit (parity bit) of the eight bytes is ignored. The result of the permutation is 56-bit in length, which is
then divided into two parts, namely the left (C0) and right (D0) each 28-bit in length. Then, the left and right parts
perform bit shifts on each round by one or two bits depending on each round. In the encryption process, the bit
shifts to the left (left shift). As for the decryption process, the bits shift to the right (right shift). After experiencing a
bit shift, Ci and Di are combined and substituted into the compression permutation matrix using the PC-2 matrix,
resulting in a 48-bit length. The process is done 16 times repeatedly.

L. PCI-l |
ﬁﬁ
Left Shift | 7 Left Shift

. ’

+ . PC2 K,
" Left Shift | Left Shift
¢ Pemmrtasi
’ v _PC2 £
| Left Suft { Left Shift |
Et:l
_ " Pemmatasi
. PC2 K

Figure 2. DES Internal Keys Generation Process (Stinson, 1995)
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Encryption Process
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Figure 3. DES Encryption Process (NIST, 2004)

The inputted plaintext will first be subattributed to the initial permutation matrix or IP of 64-
bit length. Then it is divided into two parts, namely the left (L) and right (R) each being 32-bit long.
These two parts enter into 16 rounds of DES. One round of DES is a Feistel network model,
mathematically the Feistel network is expressed as follows:

Li=Ri1;1ci< 16 (4)
Ri=Li1 @ f(Ri1, ki) (5)

The R part is substituted in the 48-bit length expansion function and then XORed with the
internal key that has been processed previously in the key generation process (in the first round using
the first internal key, and so on). The XOR result is then substituted in the S-box which is grouped into
8 groups, each 6-bit result becomes 4-bit. The first 6-bit group uses S1, the second 6-bit group uses S2,
and so on. After the S-box process, the length becomes 32-bits. Then it is substituted again in the P-box
permutation matrix, then XORed with the L part. The result of the XOR is stored for the next R part.
Meanwhile, the L part is obtained from the previous R part. The process is done 16 times. After 16
rounds are completed, the L and R parts are combined and substituted in the inverse initial
permutation matrix or IP-1, the result is a 64-bit ciphertext.

Decryption Process

The decryption process of the ciphertext is the reverse of the encryption process. DES uses the
same algorithm for the encryption and decryption process. If in the encryption process the internal key
sequence used is k1, k2, ..., k16 then in the decryption process the internal key sequence used is k16,
k15, .., k1(Informatika & Cikarang, 2017).

In the first stage, the inputted plaintext is operated with the first external key (K1) and
performs the encryption process using the DES algorithm. Thus producing the first pre-ciphertext. The
second stage, the first pre-ciphertext generated in the first stage, is then operated with the second
external key (K2) and performs the encryption process or decryption process (depending on the
encryption method used) using the DES algorithm. This produces the second pre-ciphertext. The last
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stage, the second pre-ciphertext produced in the second stage, is operated with the third external key
(K3) and performs the encryption process by using the DES algorithm, resulting in the ciphertext (C).
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Figure 4. DES algorithm (NIST,‘2004)

Key Selection

There are two options for external key selection of the 3DES algorithm, namely: a) K1, K2, and

K3 are mutually independent keys
A

Ki#K: # K3 # Ki

b) K1 and K2 are mutually independent keys, and K3 is equal to K1
K1 # Kz dan Ks = K1 (NIST, 2004)

Encryption and Description Process

The encryption and decryption process of the 3DES algorithm can be achieved in several ways,

that is:
Table 2. How to encrypt and decrypt
How to Encryption Decryption

1 DES - EDE2 DES - DED2

= Ki#Kz K3 =K1 = Ki# Kz Kz =Ky

= C=E[D{E (P, K1), K2}, K3] = P=D[E{D (C, Ks), K2}, Ki]
2 DES - EEE2 DES - DDD2

= Ki# Kz Kz =K1 " Ki# Kz K3 =Ky

= C=E[E {E (P, K1), Kz}, K3] = P=D[D{D (C, K3), K2}, Ki]
3 DES - EDE3 DES - DED3

" Ki#Ke #Ksz # Ky " Ki#Ke#Ks #Ky

= C=E[D{E (P, K1), K2}, K3] = P=D[E{D (C, Ks3), Kz}, Ki]
4 DES - EEE3 DES -DDD3

" Ki#K2 #Ks # K1
= C=E[E{E (P, K1), K2}, Ks]

" KizKz#Ks 2K
= P=D[D{D (C, Ks), Kz}, K1]

The design begins with the creation of a context diagram, in the form of a system overview of

the application of the 3DES algorithm.

Cipherteks

Sistem
Kriptografi

Plainteks, K3, K2, dan K3

Pengguna

Algoritma

Plainteks 3DES

Cipherteks, K3, K3, dan K3

Figure 5. Context Diagram



290 Journal of Intelligent Decision Support System (IDSS) ISSN 2721-5792 (Online)
Vol. 6, No. 4, December 2023, pp. 285-294

Program Results

The following example files to be encrypted and decrypted are taken from files with the .txt
extension which are 1 KB (Kilo Byte) and the keys used are mutually exclusive (K1 # K2 # K3 # K1),
namely: Key 1: Encryption, Key 2: Security, Key 3: Decryption. The chosen encryption method is DES -
EDE3 and the chosen decryption method is DES - DED3. Example of plaintext file:

-

pesan - Notepad
File Edit Format VYiew Help
llgoritma 3DES (Triple Data Encryption Standard).

ok

3DES (Triple Data Encryption Standard) merupakan suatu
algoritma pengembangan dari algoritma DES (Data Encryption
standard). Pada dasarnya algoritma yang digunakan sama, hanya
pada 3DES dikembangkan dengan melakukan enkripsi dengan
img1ementasi algoritma DES seban{ak tiga kali. 3DES dipilih
sepbagai cara yang sederhana untuk memperbesar ukuran kunci
tanpa perlu mengganti algoritma. Secara umum, 3DES memiliki
tiga buah kunci yang herukuran 168-bit (tiga kali kunci 56-hit
dari DES).

3DES yang diajukan oleh IBM merupakan salah satu usulan
algoritma baru yang mengikuti sayembara yang diadakan oleh NIST
untuk mengganti DES, karena pada saat itu DES dianggap sudah
tidak aman lagi karena dengan Eerangkat keras khususnya
kuncinya bisa ditemukan daTam beberapa hari.

3DES memang merupakan implementasi dari algortima DES, tetapi
3DES digunakan untuk mendapatkan enkriEsi yang lebih kuat
dﬁbandingkan DES. Karena menggunakan ukuran kunci yang lebih
panjang daripada DES.

The application to be displayed is as follows:

Input File
OLtput F le

Kunzi Ekszernal STATLS

Kunzi1  [Enkrips | FINTSEH

Kunzi 2 } eF Taktu Proses
ZURtia m ; ‘ 3R.717 detik
AN NN AN NEENNNNEENANAANONNENE

PROSES REFRESH
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Example of a ciphertext file:

.
pesan enkripsi - Natepad = I'I’E
Sile Edit Format View Help

~18CHEEDAARS32E 5 18B6LAL1LEA4 902925047 EA20CYB47 504 ES3144 B3 -EFJAA
FA2ECOF7D8767EBAS24 5474 56FC50CAOAB3EQC21 7344 3014DZCC3FA 33302 2AF4
3A4B57702308CDD207D4DFEE3C4 07 SBEEDEBE7FC34318-6E2524F62092463E3
44105C72CCEB2ZOEGTAEN224 762 51D3BLEZD301340727B22060Z2DLERBALTIFS
2358/B4 7DBCOGCOB2ARS520CAS 211 583C7ECACCAFAD23B-7F2CS51CESBLI1B3FE
FDAAFAZECOF7DB767DA524 SA7455FC5CCASADLBDALI13ICA5IA3A9TCDI04212
F358B630CA52415839TEDACSL2F331886832557FS20C020630C=2C38C58D19F
S785LD46B_9BEALT2FB46_FABSAS( 430224213 53DE63B0_AE YA AGITHL_AA
883355CODBCBO327409EEDCOLIE4CBH24 2CC3E3FEQSA9ZEG72843C40421C=0F
08B390D85B5EFOCF3EBA74 2EOC08231 CAECBECE2EFDAF=227775 SFI0LZ6838F
OF2700281 AAF23RZ45C86712B78230847EAB2F2043F4a5413F2401CAC216H236
LC754802CAAZM87AC2 00024 74E63271MN SErAZr62r82CB84225A03BDAS23M 2300
0DD97A4 BED4365G03DEDG239ELDBCAFCG7ADEACDFEYCODE59ED39906457C202
SDO5FF 551398 1C8A6F 5861 DC7DEDDE23104 ECBEDEZSC08I20529031275a43
F32222EYBESBOALBSUBEANES SCUSLLBCDICHDUBDHLOFLE FUCS SASAGSFD =0/t 8
ZCl47AD256F0_B3EAG_C74EELFC44ADE324A3ED13032E5SBCE2D773%9E30F3CD
RAIRF7ITAFRT OFADRI 30IREZNFNA 2F1 FGN2F1198CRI IFTACIAB77C1 QAICCTOAR
LCAFFL3AEOCEE37C70C1B2CA354 EAARE2EAF7CCBFSACS54307404B723623B72L5
07CDCBECE74086055FDDDCEE"EZFC7C6E€61“SAI'OD"7- TASAZZ723043B6CAD
3DOF4.449D505F 193 A4A21G0D72057LACSC4EEEDF2F7CO023EC3BC3C3Z0ES ST
~’BI:J()I:JS SDF90388ATCDALO34329ACESC3BLFOCLECEALC7Z1al82043FA267532
39LYEASBYBBD_00Y /A BAUACBACFZEBF /(3804 2 2YLEAS /D3CLIYLZ0L 345704
016DB3E7B_08502C67E2B8F38C3CHIE2C223332D31A2EB74BI1C7 24248364 ZE8
DFA” FO4CO4CDT7ERAEOT7AC S7RARNCOAFCICCFEORCT RCAATITNR?GI7FOSA7IAC
CAFE32EAECD3 7D/ 5C36B22E21CR7FEZ7OLIES201351LC53F0302ZF8DZ6AFACES
6005B2C54 ABACBECO56321277D4D2EC54C8140€rCC2CCB7Z031656B501a545C2
ZO93DBF30ACAFO0FD7D74 9853 55A7I1CSECCYF43S4 5A57403 EZBAC E‘SBD41
BF381E_D7UBE42D_ 10593 FCIEOYEACTEERAD22281A4 3E7 21157 =4 8a5k
DYLESE_14EULEEYSBFF /YALF 3€CEOFUABDEDDALBLEEE /2 /83 8Z3UFLAFDL D4“b
E64_E72BDBS4 0C44 BDAGOGEDBFFOEF2CFOC7L5AD798C 0844 =2B3ES3EBZ7A3(C
F2SFFARRFIGT RRRN?ZDTFACIAFIFIAFFI 71RA2S 771 NCSHZ727A2F1 3500006300
OCA31960D8FBEACODLOBCIESOC207707ESCEZCENCOTEC2BBLYBSAZZ66A/CATA
DSFODLB222D50D42138367C73C801703

The ciphertext above will be decrypted using the same three keys in the encryption process.
The application that will be displayed is as follows:

B soes
KRIPTOGRAFI 3DES
Input File U riprografive gortra 3DESYosan onripsi it |
OuputFle  [fun psit |
KunziEksernal — STATLS
Kunzi1 |Enkrips | FIONTSIH
Kunzi2 |kearr uaktu Proses

Linti3  Dekripsl | 34.0898 detik

PROSES

Then the result will be the same as the original plaintext, that is:

'J pesan dekripsi - Notepad L-JL]E
File Edit Format View Help

lalgoritma 3DES (Triple Data Encryption standard).

3DES (Triple Data Encryption Standard) merupakan suatu
algoritma pengembangan dari algoritma DES (Data Encryption
Standard). a dasarnya algoritma yang d1Eunakan sama, hanya
pada 3DES dikembangkan dengan melakukan enkripsi dengan
ETementas1 algoritma DES sebanﬁak tiga kali. 3peEs dipilih
agai cara yang sederhana untuk memperbesar ukuran kunci
tanpa perlu mengganti algoritma. Secara umum, 3DES memiliki
tiga buah kunci yang berdkuran 168-bit (tiga kali kunci 56-bit
dari DES).
3DES yang diajukan oleh IBM merupakan salah satu usulan
algoritma baru yang mengikuti sayembara yang diadakan oleh
NIST untuk mengganti DES, karena pada saat itu DES dianggap
sudah tidak aman lagi karena dengan perangkat keras khususnya
kuncinya bisa ditemukan dalam beberapa hari.
3DES memang merupakan implementasi dari algortima DES, tetapi
3DES digunakan untuk mendapatkan enkr1Es1 yang lebih kuat
dibandingkan DES. Karena menggunakan ukuran kunci yang lebih
panjang daripada DES.

The following will show the file process for the DES algorithm and the 3DES algorithm, with
the keys used as follows: Key 1: Software, Key 2: Computer, Key 3: Hardware
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Table 3. Processing Time and Speed for Encryption Process with DES Algorithm and 3DES Algorithm

File Name . Processing Time .
No Output File Size (KB) (Seconds) Speed (KB/detik)
Input DES 3DES Input  Output DES 3DES DES 3DES
1 Plixt EP1DEStxt EP1 1 2 11.34 33.093  0.088180.03022
2 P2txt  EP2 DES.txt 3DES.txtEP2 2 4 22.658 66.197 0.088270.03021
3 P34t  EP3DEStxt 3DES.txtEP3 3 6 33.98 99302  0.088290.03021
4 P4txt  EP4DEStxt 3DES.txtEP4 4 8 4526 132324 0.088380.03023
5 PStxt  EPSDES.txt  3DES.txtEPS 5 10  56.586 16529 0.088360.03025
e Pétxt  EP6DES.txt 3DES.txtEP6 6 12 67.924 198463 0.088330.03023
7 P74t EP7DES.txt  3DES.txtEP7 7 14 79262 23115 0.088310.03028
g P8txt  EP8DEStxt 3DES.txtEP8 8 16  90.733 264.882 0.088170.03020
g FPotxt  EP9DESxt = 3DES.xtEP9 9 18  101.909 297.451 0.088310.03026
P10.txt EP10DES.txt 3DES.txt : : : :
10 EP10 3DES.txt 10 20  113.342 330.389 0.088230.03027
Average Speed 0.0882 0.03024
8
Table 4. Processing Time and Speed for Decryption Process with DES Algorithm and 3DES Algorithm
File Name o Gi Processin, Speed
File Size (KB) - 18 .
No Input Output Time (detik) (KB/detik)
DES 3DES DES 3DES Input Output DES 3DES  DES 3DES
1 EP1 DES.txt EP1  3DES.txt DP1 DES.txt DP1 3DES.txt 2 1 12.135 33.887 0.16481 0.05902
, [EP2 DEStxt EP2  3DEStxt DP2 DES.txt DP2 3DEStxt 2 23726 67.731 016859 0.05906
EP3 DES.txt EP3  3DES.txt DP3 DES.txt DP3  3DES.txt
3 EP4 DEStxt EP4 3DES.txt DP4 DES.txt DP4 3DEStxt °© 3 36.015 101.70 0.16660 0.05899
4 EP5 DES.txt EP5 3DES.txt DP5 DES.txt DP5 3DES.txt 8 4 48.062 7 0.16645 0.05913
EP6 DES.txt EP6  3DES.txt DP6 DES.txt DP6 3DES.txt 135.30
> EP7 DEStxt EP7  3DEStxt DP7 DEStxt DP7 3DEStxt .° 5 59978 3 0.16673 0.05909
6 EP8 DES.txt EP8  3DES.txt DP8 DES.txt DP8 3DEStxt 12 6 72.044 169.24 0.16656 0.05915
7  EP9DES.txt EP9 3DES.txt DP9 DES.txt DP9 3DES.txt 14 7 84.009 4 ' 0.16665 0.05910
g EPIODEStxt EP103DES.txt DP10DES.txt DP103DEStxt . 8§ 95941 y0pg6 016677 0.05907
9 18 9 10795 8 0.16673 0.05911
10 20 0 ° 236.90 0.16684 0.05906
119.87 4
7 270.86
4
304.50
6
338.64
5
0.16667 0.05908

Where P is the message, EM is the message encryption, and DP is the message decryption.

Grafik Ukuran File Input Terhadap Kecepatan

0.18

0.15

0.12

w==l===poses Enkripsi DES
el Proses Enkripsi 3DES
Proses Dekripsi DES

0.09

0 2 4 6 8101214161820

Llkiran File Innuit (KR)
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Key Secrecy Level

The longer the key used, the stronger the secrecy level. The 3DES algorithm uses a key that is
168 bits long, so the total number of possible key combinations that must be tried to decipher the
ciphertext is 2168 = 3,741x1050 times. This is because there are 168 bit-filling positions, each of which
has two possible values, 0 and 1.

Conclusions

The process of encrypting and decrypting data with the 3DES algorithm is done by implementing the
DES algorithm three times, according to the key selection and the selected process sequence. The time
required for the encryption and decryption process is influenced by the file size, the specifications on
the hardware, and other processes being performed by the hardware. Plaintext processed with key 1,
key 2, and key 3 produces ciphertext with a larger number of characters, due to the padding process
and is stored in hexadecimal form. If one of the keys or all three keys are changed, the ciphertext will
also change.The speed for the encryption and decryption process is the same for every 1 KB increase in
the input file size. For the 3DES algorithm, the average speed of the encryption process is 0.03024
KB/second and the average speed of the decryption process is 0.05908 KB/second. As for the DES
algorithm, in the encryption process the average speed is 0.08828 KB/second and in the decryption
process the average speed is 0.16667 KB/second.To get the plaintext without knowing the key, the
number of possible key combinations that must be tried is 3,741 x 1050 times.The time required to try
all possible keys by a brute force attack is 1,183 x 1043 years. The time required is very short and the
speed in the encryption and description process is affected by the condition of the file to be processed.

References

Achmad, Ikhwanudin. 2007. An Application of Generalized Inverse Matrices on the Hill Cipher, (online),
http://www.ikhwan.web.ugm.ac.id, (diakses 22 Januari 2008).

Des, A. T, Siahaan, M., & Manurung, J. (2021). Perancangan Aplikasi Penyandian Teks Menggunakan. 3(3), 197-201.

Felix, Fidens. 2006. Dasar Kriptografi, (online), http://www.ilmukomputer.com, (diakses September
2007).

Hasan, Rusydi. 2003. Mengenal Algoritma DES, (online), http://www.ilmukomputer.com, (diaksesSeptember
2007).

Hooker, S., Midorikawa, K., Rosenzweig, ], Environments, P., Gottfried, K. C,, Dinh, H. N,, Randolph, K., & Adam, Z.
(2020). Time Evaluation Of Different Cryptography Algorithms Using Labview TIME EVALUATION OF
DIFFERENT CRYPTOGRAPHY. https://doi.org/10.1088/1757-899X/745/1/012039

Informatika, T., & Cikarang, S. (2017). METODE ALGORITMA DES DAN METODE END OF FILE Ajar Rohmanu. 2(1),
1-11.

Informatika, T., Teknik, F., & Riau, U. I. (2018). PERBANDINGAN METODE DATA ENCRYPTION STANDARD ( DES )
DAN ADVANCED ENCRYPTION STANDARD ( AES ) PADA STEGANOGRAFI FILE CITRA. 229-236.

Kriptografi, K. K., & Transposition, C. (2017). ANALISA DAN IMPLEMENTASI KRIPTOGRAFI PADA PESAN RAHASIA.
3(1), 1-11.

Li, X., Measurements, L., & Bechtol, K. (n.d.). Implementation Cryptography Data Encryption Standard ( DES ) and
Triple Data Encryption Standard ( 3DES ) Method in Communication System Based Near Field Communication
( NFC ) Implementation Cryptography Data Encryption Standard ( DES ) and Triple Data Encryption Standard
( 3DES ) Method in Communication System Based Near Field Communication ( NFC ).

Mohamad, M., Ahmad, 1., & Fernando, Y. (2017). Pemetaan Potensi Pariwisata Kabupaten Waykanan Menggunakan
Algoritma Dijkstra. Jurnal Komputer Terapan, 3(2), 169-178. http://repository.teknokrat.ac.id/198/

NIST. 2004. Recommendation for the Triple Data Encryption Algorithm (TDEA) Block Cipher, (online),

http://www.csrc.nist.gov, (diakses 22 Januari 2008).

Patil, P., Narayankar, P., Narayan, D. G., & Meena, S. M. (2016). A Comprehensive Evaluation of Cryptographic
Algorithms: DES , Procedia - Procedia Computer Science, 78(December 2015), 617-624.
https://doi.org/10.1016/j.procs.2016.02.108

Permana, A. A, Informatika, P. T,, Teknik, F., & Tangerang, U. M. (2020). IMPLEMENTASI STEGANOGRAPHY PADA
AUDIO MENGGUNAKAN ALGORITMA END OF FILE ( EOF ). 9(2017), 91-98.

Stinson, Douglas. 1995.  Cryptography: Theory and Practice,(online), http://www.easywebtech.com,
(diakses 22 Januari 2008).


http://www.ikhwan.web.ugm.ac.id/
http://www.ilmukomputer.com/
http://www.ilmukomputer.com/
http://www.csrc.nist.gov/
http://www.easywebtech.com/
http://www.easywebtech.com/

294 Journal of Intelligent Decision Support System (IDSS) ISSN 2721-5792 (Online)
Vol. 6, No. 4, December 2023, pp. 285-294

Srivatsava, J. G. M., & Sheeja, R. (2020). Implementation of Triple DES ALGORITHM in Data Hiding and Image
Encryption Implementation of Triple DES ALGORITHM in Data Hiding and Image Encryption Techniques.
January.

Risanto. 2006. Keamanan Data dengan Kriptografi Kunci Simetris Algoritma DES. Skripsi tidakditerbitkan.
Bandung: Program PascasarjanaUNPAD.

Data Security Analysis with Triple DES Cryptographic Algorithm, Liskedame Yanti Sipayung



