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Abstract
Data transmission and storage through blockchain is something that many studies have suggested for
various security issues. Due to the sensitivities in securing information from patients and medical
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professionals, the healthcare system has a favorable context for deploying a powerful blockchain system
for privacy. Blockchain application in the healthcare system allows physicians to store patient records
with high security and make them available to other hospitals and clinics as needed. Besides increasing
data transmission and storage security, this reduces data management risks and expenses.

The present study emphasizes the confidentiality of healthcare data in the cloud-based Internet of
Things (10T) using blockchain and edge computing. Also this method uses SHA2 hashing and PKI
encryption. Therefore, it can optimally provide data confidentiality in medical settings, especially for
patients under care.

The system proposed in this study includes five parts: users, 10T devices, edge devices, security server,
and cloud computing. The proposed method uses the Diffie — Hellman key exchange in the
authentication process for anomality case to achieve the goal of essential security compliance. This
method is a cryptographic (encryption) protocol allowing two people or two organizations to create a
shared password key without the need for any prior acquaintance and exchange it through an insecure
connection path. This study used data sensed by IoT network sensors with medical data for loading on
10T and cloud simulated networks. These data were related to monitoring patients with cardiovascular
disease and were sampled on 300 patients. The research dataset belonged to the Cleveland Clinic
Foundation for Heart Disease Dataset. The study simulation software was NS-2.35, which used C++ and
TCL programming languages.

The research findings revealed that if there were no method for data encryption, much of the data
would be exposed. This rate reaches 50% for 50 attackers. Encryption using the proposed method
causes the percentage of data disclosed to be very slight, and it equals zero, even though attackers may
guess the password or data. As network traffic grows, the throughput difference between blocking and
non-blocking access methods increases. It suggests that by blocking the attacking nodes’ access, network
traffic will not have a detrimental effect on attacking nodes by detecting and preventing their activity.
However, if the access of these nodes is not blocked, the destructive impact is very high, and the network
traffic will grow slightly. According to these results, in terms of SLA violation, the system is in a
situation where even in case of an attack, there is no SLA violation and the efficiency is maintained.
Also, the percentage of access to useful information by the hacker will be close to zero. By preventing the
entry of malicious nodes, the throughput increases by about 30%. Some other advantages of this method
are its high flexibility and comparability, robustness, and relatively low execution time and delay, which
is caused by the use of cloud edge.

It is estimated that the improvement rate of the proposed method is more than 5% compared to other
related approaches. In the design presented in this study, the processes are highly simplified, and there
will be a relatively low processing overhead. At the same time, the steps meet all the requirements for
cloud and 10T data centers in healthcare applications.

Keywords: cloud-based 10T, Electronic health record, blockchain, data confidentiality, edge
computing.
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(Figure-3): Authentication in the proposed method with X.509 certificate and PKI structure
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(Figure-4): How to share keys on the network using the Diffie Hellman method
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(Figure-1 B): The general procedure of the proposed method in securing the medical care data transmission
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Algorithm1 Enc_Data (Dta, BBH)
(1) If User select Anonimity
(2) If User hasn’t (Anonymus License AL)
Request from Edge
Get (AL)
If it fails Return (Error?);
End of If (2)
Generate new asymmetric public-private key
pair (Puk, Pr)

Share the public key Puk with receiver via Diffie-
Helman algorithm along with Anonymus License
providing

End of If (1)

Hashp €<Hash (Dta+BBH)
SDta < Sign Dta with Puk and Hashp
End of If
Return SDta

Algorithm2 Send_Data (i)
Hash (Bo) =0
If User isn’t Authenticated (its not for Anonymus
cummunication)
Authenticate via Edge
If it fails Return (Error!);
End of If

While (there is any data) and (Bli not Full)
(1) If there is before Block Bli not send
Data + Bli=> Bl;
Else
Create new Bl;
Data - Bli
End of If (1)
End of While
(2) If Hash (Bli-1) is not available
Request from Edge
End of If (2)
SData€=Enc_Data (Bli, Hash (Bli.1))
Send (SData)
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(Table-2): Characteristics of the Cleveland Cardiac Data Collection [53]
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(Table-3): Simulation software parameters

row Parameter Value
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(Table-4): Hardware parameters

# Hl8lecew o6 BEYS

1 CPU intel core i7 2.20Ghz
2 RAM 16G DDR3

3 HDD 1TB
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(Figure-6): Percentage of access to information
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(Figure-7): Transition comparison in the destructive
node identification scenario
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(Table-5): Comparison of efficient schemes with the
proposed method in relation to SLA violations
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(Figur-9): Comparison of delay of the methods by
changing the number of network nodes
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(Figure-10): Comparison of packet delivery rate of the methods
by changing the number of network nodes
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(Figure-8): Comparison of throughput of the
methods by changing the number of network nodes
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(Figure-11): Comparison of run time of the methods by
changing the number of network nodes

izl olo wienl asie (1)) JS& 0 o5 sbilen
Ar GleS Gl oS slaws sl ooleriy B,
«wl CloudloT ;| sl o5 g BCHealth s, L
L1y gt oloy sl YU slao,S slaw sl Lol
Ll GreS ol 50 5 wo e plis Ko sla s,
Oh9) oS Sz 4 b E9dge (nl o 0o
Goleiday he) (S boakaly o 00,5 e 2] )0
Sebon Sou FoF idu o A e

9 2 @S oS dlie o (F) Jsoz 50
elonds alogl b by, calizes gl 2ol uSile
eSilee ke o iably 51 K, o sl Uy ol 5o
ahg ale e YLy e vae G lesea
Jol sae a5 ais sae g0 (b olael Lciloads

e 8 Lis pgd dae g (P BAiS jaduie
il el QI el ol o bsy s2 0 Skes
‘),,>L o) dw , 50 soloiinn by, Sl Ladtiv
e o Ses Sl by b 25 5 (20,35
&S Ay hed Zp Ale) o
O 5l G ] e ade ol 808 e

0)4344 o

g g0 oddlice Sgups Ao,y


http://dx.doi.org/10.61186/jsdp.21.3.149
http://jsdp.rcisp.ac.ir/article-1-1314-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-08 ]

[ DOI: 10.61186/jsdp.21.3.149 ]

Oty W9 9 (OUeudent (9 (S A o (V- Jgu)
(Table-7): Overall comparison of the proposed method and before approaches

oalaid )5 lSay b,
Proposed | CloudloT | BCHealth alie oo Lns
bl o=l Y Oogpglie
YL o=k N/A & pdySllasil
L ol N/A S pdyoelde
bugio g Lo als Bras
" Yb " o Sl s
YL L Y Olizobl =L
YL L Y Sl 2o olx]
W 8 Nt S g s
YL b " ools o

ol W )lS g (g S a0

G Shp Slew b8 lnl b e dlie Gl e
A 3 5k Crl emor 3 o g 098 el (Sl
Slsieas sl by b Bl 5 (Sloyma Mins 5
Cloud-10T ;o Wesls 5l axtws (pl swsl o> 5Ls
s g3leidy b9y & 429 L OB (c) 3590
cloud- » e Sip abebe o0 (Siloore el (sl
Sl sl (Soby 8y psiie b9, cnl oS 10T
cans 5 D8 bl 5 08,518 Con 390 Sk 6y
Sy 5l eolatwl b aelsl jo ol o)y brasble (4l
2 Sugp Sl Gezen (sl slalnl olen 4 (Sol:
— 23 G50, 5 egee kS cS e bRl A s,
Bl 5 b3 allys sl aidd b S ale
Iy $Sle e wilgiy a5 ol slpaiy Cloud-10T 5 e
Gl & e 5 5B g a8 pald ogllas 0>
wlelos (pl &5 0l adein by, onl ilwaned bl
Al R Bkl esg ool (Sloye il
s CloudloT i slagiy, 4 cows oIS
izl s 010 dgus do 00 JSla> BCHeath
—olde 5 spdlasl (opeglie (emen liahis
3wl gy s CloudloT g, 4 Cad (5 pdy
5 2l g 033 3.85 5.l BCHeath g, a5 L]
b Loyl o Caslos, S5 aseies |, (65lwo s omo
—olde g spiylasl Gozes Jelse (S n dalis
Ll s 38 b5 olsigms olein s, b sl
Sleme S5 51 e hey (ol A Cans eolpiin gy Sare
e D97l S 5e iz 1l dz gl B (60 Sloe
o &5 Sl gyl blie o0 5l 5 (b ol 2]

dOT (glaolKiws ) )5) o5 oluss oS 89 o0 (2,8
Sygo oS 2 g b Nl ly (g wialisr GlagisS
el Jlo o5 2 s 5 o Lo ply M s
D30 plonl E9dg0 nl & 10 &5 A0S Cygn >
&S rl sdee Jugs; ply Cude slass e
a5 Wgd Cugs >l wbe) N pled ol n gl s
(7N) 3900 Jlo)l plo uip 05 o Cuga jl>l ol
M*N) S &S o Jloyl sl M augis o5 o
M plaS ;e Galgsn 0,5 N ST CiS lgi oo aoes o
S L ogde Jlul ply TRAITM wiis by el
Sogots wlse sy s imsly Sl Nl 8,8
n*(7+m)

Jlosl slp ool s 3l o (Ssb sl b
D9l sl hemtiwd Klgi so Jlul olasi ol laosls
O 5l o g Wgheo BLI laSsl 4 laplisy 105
Bly G oS Supe Jlol Sel e
55l B aS” 05 oo Jlu | aSis jo ply n*(7+[mM/B])
Slwbee 4 axgi L awo oo olad 1) Sy 85kl
el Sz Ghgy (ol B S 50

9 o 6]4} :L».v).o 9 o)le ‘MLu 9 Lbo; Q‘JJUL:
Sazm ol Gl a4 bl a5l I eolil
©ole b ) Cons  Saomn 4o o S o0 SeS

Srlobde cage g WS o oy ols il

Db by (ol Sban 4z e gdj
)

Y 2l ¥ oLl iFeY Jl


http://dx.doi.org/10.61186/jsdp.21.3.149
http://jsdp.rcisp.ac.ir/article-1-1314-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-08 ]

[ DOI: 10.61186/jsdp.21.3.149 ]

S o 64755 0 Slikan] Uy noVaw 8393 )3 Lol JUS (5 Lubl i yiisl )3 (0903 @3pa Jaka

things," Transactions on Emerging
Telecommunications Technologies, vol. 25,
no. 1, pp. 81-93, 2014.

[9]A. Shahnaz, U. Qamar, and A. Khalid, "Using
blockchain for electronic health records,”
IEEE Access, vol. 7, pp. 147782-147795,
2019.

[10] D. Gachet, M. de Buenaga, F. Aparicio,
and V. Padrdn, "Integrating internet of things
and cloud computing for health services
provisioning: The virtual cloud carer project,”
in 2012 Sixth International Conference on
Innovative Mobile and Internet Services in
Ubiquitous Computing, pp. 918-921. IEEE,
2012.

[11] Y. Zhang, M. Qiu, C.-W. Tsai, M. M.
Hassan, and A. Alamri, "Health-CPS: Healthcare
cyber-physical system assisted by cloud and big
data," IEEE Systems Journal, vol. 11, no. 1, pp.
88-95, 2015.

[12] N. Alharbe, A. S. Atkins, and J.
Champion, "Use of cloud computing with
wireless sensor networks in an Internet of
Things environment for a smart hospital
network,” in Proceedings of the Seventh
International ~ Conference on  eHealth,
Telemedicine, and Social Medicine, Lisbon,
Portugal, pp. 22-27, 2015.

[13] J. Zhou, T. Leppanen, E. Harjula, M.
Ylianttila, T. Ojala, C. Yu, H. Jin, and L. T.
Yang, "Cloudthings: A common architecture
for integrating the internet of things with
cloud computing,” in Proceedings of the 2013
IEEE 17th International Conference on
Computer Supported Cooperative Work in
Design (CSCWD), pp. 651-657. IEEE, 2013.

[14] S. M. R. Islam, D. Kwak, M. H. Kabir, M.
Hossain, and K.-S. Kwak, "The internet of things
for health care: A comprehensive survey," IEEE
Access, vol. 3, pp. 678-708, 2015.

[15] S. Nakamoto, Bitcoin: A peer-to-peer
electronic cash system. Manubot, 2019.

[16] F. Hussain and U.  Qamar,
"ldentification and correction of misspelled
drugs’ names in electronic medical records
(EMR)," in International Conference on
Enterprise Information Systems, vol. 3, pp.
333-338. SCITEPRESS, 2016.

[17] S. I. Goldberg, M. Shubina, A. Niemierko,

and A. Turchin, "A weighty problem:
Identification, characteristics and risk factors
for errors in EMR data,” in AMIA Annual
Symposium Proceedings, vol. 2010, p. 251.
American Medical Informatics Association,
2010.

[18] E. A. Mohammed, B. H. Far, and C. Naugler,

"Applications of the MapReduce
programming framework to clinical big data
analysis: Current landscape and future trends,"
BioData Mining, vol. 7, no. 1, pp. 1-23, 2014.

[19] Y. Liang and A. Kelemen, "Big Data science

and its applications in health and medical
research: Challenges and opportunities,” J
Biom Biostat, vol. 7, no. 307, 2016.

£ 2le ¥ oLl 1Py Jle

Gt S8 ol o5 Lis g iy mbie 4 Sl

iy

ooasal)l LLsle ol L5 ol &l s

Lo @0 mg e 0976 Glgion 0,5 de St il
Ll sly aSd o SMlax glgil 5 g 05" Jamdes 550
oy Sogok dlax 5o gln Ty Ghsy 5 ookl o))
o> ;2 (gl g 03y 00,0l DMex Aoly o, Ay
109d onilniS (hg) ya ;3 a8 Cunl Y (gl el

4 axg b (Seb bpa; Al cwl oY il
Sgd oold lawy alides Mo il o gl 51 Slocisy
Ol (Sileyma coetl olol 5 Sy lgw lrosls 4
3l Ol 9 QBSR Blow Geizes g ol
Oy ol o b A Cupde A o 5 398 el

6-Reference

[1]

(2]

(3]

[4]

[5]

6]

[7]

8]

DS D ygo (o) Rty

&l -7
X. Wang, L. Bai, Q. Yang, L. Wang, and F.
Jiang, "A dual privacy-preservation scheme
for cloud-based eHealth systems,” Journal of
Information Security and Applications, vol.
47, pp. 132-138, 20109.

M. A. Uddin, A. Stranieri, I. Gondal, and V.
Balasubramanian, "Blockchain  leveraged
decentralized 10T eHealth framework,"
Internet of Things, vol. 9, p. 100159, 2020.

R. Duan, M. R. Boland, Z. Liu, Y. Liu, H. H.
Chang, H. Xu, H. Chu, et al., "Learning from
electronic health records across multiple sites:
A communication-efficient and privacy-
preserving distributed algorithm," Journal of
the American Medical Informatics
Association, vol. 27, no. 3, pp. 376-385, 2020.
A. Majeed, "Attribute-centric anonymization
scheme for improving user privacy and utility
of publishing e-health data," Journal of King
Saud University-Computer and Information
Sciences, vol. 31, no. 4, pp. 426-435, 2019.

A. Donawa, |. Orukari, and C. E. Baker,
"Scaling blockchains to support electronic
health record systems for hospitals,” arXiv
preprint arXiv:2001.05525, 2020.

A. Zhang and X. Lin, "Towards secure and
privacy-preserving data sharing in e-health
systems via consortium blockchain,” Journal
of Medical Systems, vol. 42, no. 8, p. 140,
2018.

A. Botta, W. De Donato, V. Persico, and A.
Pescapé, "Integration of cloud computing and
internet of things: A survey," Future
Generation Computer Systems, vol. 56, pp.
684-700, 2016.

C. Perera, A. Zaslavsky, P. Christen, and D.
Georgakopoulos, "Sensing as a service model
for smart cities supported by internet of


http://dx.doi.org/10.61186/jsdp.21.3.149
http://jsdp.rcisp.ac.ir/article-1-1314-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-08 ]

[ DOI: 10.61186/jsdp.21.3.149 ]

[33]

[34]

(35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Applications (iTAP), 2011 International
Conference on, pp. 1-4. IEEE, 2011.

A. Whitmore, A. Agarwal, and L. Da Xu, "The
Internet of Things—A survey of topics and
trends,” Information Systems Frontiers, pp. 1-14,
2014.

J. Guo, R. Chen, and J. J. P. Tsai, "A mobile
cloud hierarchical trust management protocol for
loT systems,” in Mobile Cloud Computing,
Services, and Engineering (MobileCloud), 2017
5th IEEE International Conference on, IEEE,
2017.

Y. Liu, J. E. Fieldsend, and G. Min, "A
framework of fog computing: Architecture,
challenges, and optimization," IEEE Access,
vol. 5, pp. 25445-25454, 2017.

H. Kim and E. A. Lee, "Authentication and
authorization for the Internet of Things,” IT
Professional, vol. 19, no. 5, pp. 27-33, 2017.
M. Mahmud, et al., "A brain-inspired trust
management model to assure security in a cloud
based loT  framework for  neuroscience
applications,” arXiv preprint arXiv:1801.03984,
2018.

R. K. Behera, K. H. K. Reddy, and D. S. Roy,
"Reliability modelling of service oriented Internet
of Things," in 2015 4th International Conference
on Reliability, Infocom Technologies and
Optimization (ICRITO)(Trends and Future
Directions), IEEE, 2015.

V. Kharchenko, et al., "Reliability and
security issues for loT-based smart business
center: Architecture and Markov model," in
2016 Third International Conference on
Mathematics and Computers in Sciences and
in Industry (MCSI), IEEE, 2016.

V. Sharma, et al., "A consensus framework for
reliability and mitigation of zero-day attacks in
loT," Security and Communication Networks,
2017.

C. Stergiou, et al., "Secure integration of 10T
and cloud computing,” Future Generation
Computer Systems, vol. 78, pp. 964-975,
2018.

I. Makhdoom, 1. Zhou, M. Abolhasan, J.
Lipman, and W. Ni, "PrivySharing: A
blockchain-based framework for privacy-
preserving and secure data sharing in smart
cities,” Computers & Security, vol. 88, p.
101653, 2020.

H. Deng, Z. Qin, L. Sha, and H. Yin, "A
flexible privacy-preserving data sharing
scheme in cloud-assisted 10T," IEEE Internet
of Things Journal, vol. 7, no. 12, pp. 11601-
11611, 2020.

P. Tedeschi, K. E. Jeon, J. She, S. Wong, S.
Bakiras, and R. Di Pietro, "Privacy-preserving
and sustainable contact tracing using
batteryless BLE beacons,” arXiv preprint
arXiv:2103.06221, 2021.

F. Firouzi, B. Farahani, M. Barzegari, and M.
Daneshmand, "Al-driven data monetization:
The other face of data in loT-based smart and

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

W. J. Gordon and C. Catalini, "Blockchain
technology for healthcare: Facilitating the
transition to patient-driven interoperability,"”
Computational and Structural Biotechnology
Journal, vol. 16, pp. 224-230, 2018.

L. Castaldo and V. Cinque, "Blockchain-
based logging for the cross-border exchange
of ehealth data in Europe,” International
ISCIS Security Workshop. Springer, Cham,
2018.

D. C. Nguyen, et al., "Blockchain for secure
EHRs sharing of mobile cloud based e-Health
systems,"” IEEE Access, vol. 7, pp. 66792-
66806, 2019.

M. Qazi, D. Kulkarni, and M. Nagori, "Proof
of authenticity-based electronic medical
records storage on blockchain,” in Smart
Trends in Computing and Communications,
Springer, Singapore, pp. 297-306, 2020.

A. Zhang and X. Lin, "Towards secure and
privacy-preserving data sharing in e-health
systems via consortium blockchain,” Journal
of Medical Systems, vol. 42, no. 8, p. 140,
2018.

S. Tanwar, K. Parekh, and R. Evans,
"Blockchain-based  electronic  healthcare
record system for healthcare 4.0 applications,”
Journal of Information  Security and
Applications, vol. 50, p. 102407, 2020.

G. Tripathi, M. A. Ahad, and S. Paiva,
"S2HS-A blockchain based approach for
smart healthcare  system,”  Healthcare,
Elsevier, 2019.

E. Gorelik, "Cloud computing models,"
Doctoral dissertation, Massachusetts Institute
of Technology, 2013.

C. Choi, J.-H. Park, M. Na, and S. Jo, "Low-
latency 5G architectures for mission-critical
Internet  of  Things  (loT)  services,"
Information and Communications Magazine,
vol. 32, no. 9, pp. 17-23, 2015.

H. Wu, K. Yue, C.-H. Hsu, Y. Zhao, B.
Zhang, and G. Zhang, "Deviation-based
neighborhood model for context-aware QoS
prediction of cloud and loT services," Future
Generation Computer Systems, vol. 76, pp.
550-560, 2017.

P. Bonte, F. Ongenae, F. De Backere, J.
Schaballie, D. Arndt, S. Verstichel, E.
Mannens, R. Van de Walle, and F. De Turck,
"The MASSIF platform: A modular and
semantic platform for the development of
flexible 10T services,"” Knowledge and
Information Systems, vol. 51, no. 1, pp. 89-
126, 2017.

T. D. Cao, H. H. Hoang, H. X. Huynh, B. M.
Nguyen, T. V. Pham, Q. Tran-Minh, ... and H.
L. Truong, "loT services for solving critical
problems in Vietham: A research landscape
and directions,” IEEE Internet Computing,
vol. 20, no. 5, pp. 76-81, 2016.

G. Gang, Z. L., and J. Jun, "Internet of things
security analysis," in Internet Technology and

Y 2l ¥ oLl iFeY Jl

&


http://dx.doi.org/10.61186/jsdp.21.3.149
http://jsdp.rcisp.ac.ir/article-1-1314-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-08 ]

[ DOI: 10.61186/jsdp.21.3.149 ]

S 9 64755 0 Slikanl Ly ZnoVaw 8393 )3 Lo SIS JUiKl 5l xs bl i piigl )3 (09103 @33 Bads

Sy (obs  daes
eaass gl iSs S yae gl
5 Glley (1S Sl
Cip gae ol J 0
a\ﬂ oBasls ¢dg plos  ole
:\S)LC 0)3./: (5».@3); LSLDO)?} w‘ ‘SAB'LMJ‘
GrSoill 5 swiige sslools Joln olay
Sedigh slapis oSl g g pl GiLl, 8l
ol cadn g sale Wi as 5l i sl ol
aslos S Gl g0l LS
Sl e lagl b, Sles
a.khatibi@srbiau.ac.ir

wld  gowomo  Hliske
055 Lhobwl Sluws
ST Rails paals
[ PU RGO [PV PN (e
oaghn Al Ceny
it Lo e 0l 5 5 boguil A5 5o i

olisl uiedddle 5 sanss gledis) 5 0ad

5 s S LAl igslS (5)less

el Ll ca )

5l el le lagl ALl glas
mokhtarmohamadi@srbiau.ac.ir

£ 2le ¥ oLl 1Py Jle

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

connected health,” IEEE Internet of Things
Journal, 2020.

R. Goyat, G. Kumar, R. Saha, M. Conti, M. K.
Rai, R. Thomas, M. Alazab, and T. H.-K.
Kim, "Blockchain-based data storage with
privacy and authentication in Internet-of-
Things," IEEE Internet of Things Journal,
2020.

A. Ali, et al, "HealthLock: Blockchain-based
privacy preservation using homomorphic encryption
in Internet of Things healthcare applications,”
Sensors, vol. 23, no. 15, p. 6762, 2023.

S. Das and S. Namasudra, "Lightweight and
efficient privacy-preserving mutual
authentication scheme to secure Internet of
Things-based smart healthcare," Transactions
on Emerging Telecommunications
Technologies, 2023, e4716.

H. N. Alsugaih, et al., "An efficient privacy-
preserving control mechanism based on
blockchain  for  E-health  applications,”
Alexandria Engineering Journal, vol. 73, pp.
159-172, 2023.

M. I. Ahmed and G. Kannan, "Secure and
lightweight privacy-preserving Internet of
Things integration for remote patient
monitoring," Journal of King Saud University-
Computer and Information Sciences, vol. 34,
no. 9, pp. 6895-6908, 2022.

M. P. Mahmoudi-Nasr and K. H. Kimia, "A
mutual authentication method for Internet of
Things", Signal and Data Processing, vol. 19,
no. 2, pp. 6, 2022. [Online]. Available:
http://jsdp.rcisp.ac.ir/article-1-1134-fa.html

S. Azizi, M. Ashouri-Talouki, and H. Mala,
"An efficient and secure frequent multiparty
summation protocol”, Signal and Data
Processing, vol. 15, no. 4, pp. 31-40, 2019.
[Online]. Available:
http://jsdp.rcisp.ac.ir/article-1-649-fa.html

A. Janosi, W. Steinbrunn, M. Pfisterer, and R.
Detrano, "Heart Disease,” UCI Machine
Learning Repository [Online]. Available:
https://archive.ics.uci.edu/dataset/45/heart+dis
ease. [Accessed: Mar. 15, 2024].

SwE e > b
9 s, ls
Sl3T slils 511, ol cwliss I8

dol ymils

GRS FeeelS i A,
J 3 g 05 by Sl

—).'9....@[5 PR Lsm ‘51).'250 65M‘o )..ol:>

9l 3 e mdy ~Olisdod g pole olails I3l
el 00ls el g (60l bl e gglSools bl i ]

5l el e lasl dabLly Slas

Abbas.Hassanpouraskari@yahoo.com


http://jsdp.rcisp.ac.ir/article-1-1134-fa.html
http://jsdp.rcisp.ac.ir/article-1-649-fa.html
https://archive.ics.uci.edu/dataset/45/heart+disease
https://archive.ics.uci.edu/dataset/45/heart+disease
mailto:mokhtarmohamadi@srbiau.ac.ir
http://dx.doi.org/10.61186/jsdp.21.3.149
http://jsdp.rcisp.ac.ir/article-1-1314-en.html
http://www.tcpdf.org

