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ABSTRACT 

 
Through cloud services, the cloud based users and organizations are storing and sharing the data in the 
advanced cloud computing environment. However, the recent cloud data breaches have raised privacy and 
secure concerns in the cloud managed data, due to vulnerability in untrusted cloud access control system . 
However, designing an efficient trusted access control system in cloud through enabling a 
cryptographically file access control technique is still challenging. In this research contribution, a cloud 
data security system for an efficient file access control technique that provide practical trusted security for 
shared cloud data is proposed. Proposed file access control technique revokes Key-Signatures Search 
Scheme which provides confidential hosted-file data access, by delegating role-based  public key-revoking 
in cloud hosted environment to update encrypted data. In Key-Signatures Search Scheme, the cloud data 
security is made by encrypting the file by a hosted-file key management, which records hosted-file and its 
revocation keys simultaneously for key-access enforcement and  file-access revocation. In each hosted-file 
revocations, cloud administrator checks for any in-secure data breach, if found, for that particular hosted-
file a new revocation key is updated and request for a new encrypted hosted-file with updated file-access 
permissions. In Key-Signatures Search Scheme, three stages of key-signatures are monitored and updated 
based on how hosted-file access if enforced, after enforcing how file is granted for access and finally how 
revocation of grant hosted-file access is made. By monitoring through these three ways, Key-Signatures 
Search Scheme, enforces a dynamic hosted-file access control technique at cloud data user side which 
improves the file access control providing efficiency, which does not require re-submission of revocation 
keys and repeated file access granting checks, and providing security for a large hosted-files at the cloud 
data owner side by instant hosted-file key-revoking for access control. Cloud data security framework and 
system implementation is made in the proposed work to demonstrate the Cloud Data Security and 
Efficiency of the proposed technique. Proposed Key-Signatures Search Scheme uses formalized shared 
cloud date framework and cloud owner with user system implementation to establish the cloud data hosted-
file security and show efficiency of proposed file access control technique through hosted cloud system 
design. 
 
Keywords: Cloud computing, Role-Based Access Control,  Key Encryption Schemes, Cloud Data Security, 

Revocation 
 
1. INTRODUCTION  
 
 With the significant advancements in 
distributed cloud computing [1] [2] [3], users and 
organizations are finding it progressively engaging  

to store and share information through cloud 
administrations. Cloud administration  providers 
give  abundant cloud based administrations, going 
from limited scope individual  administrations to 
huge scope industrial administrations. However,  



Journal of Theoretical and Applied Information Technology 
15th January 2022. Vol.100. No 1 

© 2022 Little Lion Scientific  
 

ISSN: 1992-8645                                                                    www.jatit.org                                                    E-ISSN: 1817-3195 

 
128 

 

recent information breaches , like, releases of 
private photographs,  have raised concerns with 
respect to the protection of cloud-managed 
information.  
All things considered [4] [5] [6], a cloud specialist 
provider is generally not secure because of plan 
drawbacks of software and framework vulnerability  
. As such, a basic issue is the manner by which to 
enforce information access control on the possibly 
untrusted cloud [8] [9]. 
 To overcome these issues [11] [12] [13], 
this paper present file Access control technique 
through Key-Signatures Search Scheme (Access-
KSS), a cryptographically implemented unique 
access control system on untrusted cloud[15] [16]. 
Access-KSS delegates the cloud to refresh 
encrypted files in permission revocation. In Access-
KSS, a file or document is encrypted by a 
symmetric key list which records a file key and a 
succession of revocation keys. In a revocation, the 
executive transfers another revocation key to the 
cloud, which encrypts the file or document with an 
another layer of encryption and updates the 
encrypted key list likewise. Same as previous 
works[19][20][21], having a honest-but-curious 
cloud, i.e., the cloud is honest to perform the re-
encryption of files or documents and appropriately 
update previous encrypted files or documents) 
however is interested to passively assembling 
sensitive data or information. Although the 
essential thought of layered encryption is 
straightforward, it involves tremendous specialized 
challenges. For example, the size of key list and 
encryption layers would increment as the quantity 
of revocation tasks, which causes extra decryption 
overhead for clients to get to documents. To 
overcome such an issue, Access-KSS is proposed.  
 The rest of the paper is coordinated as 
follows. In Section II, proposed framework model 
related works is presents,  Section III recognizes a 
few basic issues for cryptographically authorized 
access control,  from which previous standards of 
Access-KSS and proposed Access-KSS are 
discussed. Section IV depicts the implementation, 
simulation and analysis of Access-KSS. In Section 
V, talk about conclusions of proposed Access-KSS 
is made. In Section VI, future direction of Key 

Encryption Schemes through proposed Access-KSS 
is suggested. 
 
 
2.  RELATED WORK 
  
 In response of these security issues, 
various research contribution works have been 
proposed to help access control on untrusted cloud 
administrations by utilizing cryptographic 
primitives. Progressed cryptographic primitives are 
applied for authorizing many access control 
standards. For instance[22][23], attribute-based 
encryption (ABE) is a cryptographic partner of 
attribute-based access control (ABAC) model. Be 
that as it may, previous works primarily think about 
static situations in which access control strategies 
rarely change. The previous works cause high 
overhead when access control approaches should be 
changed in practice. At a first look, the revocation 
of a client's permission should be possible by 
revoking his access to the keys with which the files 
or documents are encrypted. This arrangement, 
however, isn't secure as the client can keep a local 
copy of the keys prior to the revocation. To prevent 
such an issue, files or documents have to be re-
encrypted with new keys. This requires the files or 
documents owner to download the document, re-
encrypt the files or documents, and upload it back 
for the cloud to update the previous encrypted file, 
incurring prohibitive communication overhead at 
the files or documents owner side.  
 Right now, contributed research work 
literature survey hypothesis is outlined below: 
through  research examining the issue of dynamic 
data or information access control.  
 Garrison et al. [24] [25] proposed two 
revocation schemes. The primary plan requires a 
manager to re-encrypt files or documents with new 
keys as examined previously. This scheme causes a 
significant communication overhead. Instead, the 
second scheme delegates clients to re-encrypt the 
files or documents at the point when they need to 
modify the files or documents, easing the 
administrator from re-encrypting files or documents 
by itself. This scheme, has come with a security 
penalty as the revocation activity is delayed to the 
next user's change to the files or documents. As a 
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result, a newly revoked client can in any case get to 
the record access before the next writing activity. 
 Wang et al. [7] proposed another 
revocation scheme, in which the symmetric 
homomorphic encryption scheme is used to encrypt 
the file. Such a design enables the cloud to 
straightforwardly re-encrypt files or documents 
without decryption. However, this scheme brings 
expensive files or documents read/write overhead 
as the encryption/decryption activity includes 
equivalent overhead with the public key encryption 
plans. 
 Gudes et al. [5] investigate cryptography 
to enforce progressive system access control 
without considering about dynamic arrangement 
situations.   
 Akl et al.[22] propose a key task plan to 
simplify key administration in hierarchical access 
control strategy. Likewise, this work doesn't 
consider strategy update issues. Afterward, Atallah 
et al. propose a strategy that permits strategy 
updates, however on account of revocation, all 
descendants of the affected node in the access 
hierarchy of importance should be updated, which 
includes high calculation and communication 
overhead.  
 Ibraimi et al.[14] cryptographically 
support role based access control structure using 
mediated public encryption. However, their 
revocation activity relies on extra confided 
infrastructure and an functioning entity to re-
encrypt all influenced files or documents under the 
new arrangement. Similarly,  
 Nali et al.[4] enforce role based access 
control structure utilizing public-key cryptography, 
however requires a progression of active security 
mediators.  
 Ferrara et al.[13] characterize a secure 
model to formally demonstrate the security of a 
cryptographically enforced ABAC framework. 
They further show that an ABE-based development 
is secure under such model. Notwithstanding, their 
work focus around hypothetical analysis.  
 Pirretti et al.[18] propose an enhanced 
ABE-based access control for distributed file 
systems and social organizations, however their 
development doesn't expressly address the dynamic 
revocation. Siever is a quality based access control 

framework that allows users to selectively expose 
their private data or information to third web 
administrations. Sieve utilizes ABE to implement 
attribute based access policies and homomorphic 
symmetric encryption to encrypt data or 
information. With homomorphic symmetric 
encryption, an information owner can delegate 
revocation tasks to the cloud assured that the 
privacy of the data or information is preserved. This 
work however brings prohibitive computation 
overhead since it adopts the homomorphic 
symmetric encryption to encrypt documents.  
 M. Maffei et al.[17] permits an 
information owner to enforce an access network for 
a list of approved users and provides strong data 
protection in two folds. First, user access patterns 
are stored from the cloud by utilizing  
 J. R. Lorch et al.[10] strategies. Second, 
arrangement attributes are stored from the cloud by 
utilizing attribute-hiding predicate encryption. The 
cryptographic algorithms, however, cause extra 
execution overhead in information communication, 
encryption and decryption.  
 Additionally,  [17] doesn't support 
dynamic approach update. Over encryption is a 
crypto-graphical method to authorize an access 
matrix on outsourced information. Over-encryption 
utilizes twofold encryption to implement the entire 
access matrix. Subsequently, the administrator 
needs to depend on the cloud to run complex 
algorithms over the network to update access 
strategy, expecting an high level of trust on the 
cloud. 
 Altogether, objectives of proposed work 
through Access-KSS are : 
a) to achieve proficient revocation,  
b) effective file or document access and  
c) quick revocation simultaneously.  
 For revocation proficiency, Access-KSS 
brings about lightweight communication overhead 
at the administrator side as it doesn't need to 
download and re-upload file or document 
information. 
 For quick revocation, the authorizations of 
users are immediately revoked as the files or 
documents are re-encrypted[26][27][28][29]. For 
file or document access efficiency, the files or 
records are as yet encrypted by symmetric keys. 
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Real examinations of Access-KSS suggest three 
significant orders more efficient in correspondence 
in access revocation compared with the first 
scheme, and is almost two significant orders more 
effective in computation in file or document access 
compared with the scheme. Finally, Access-KSS 
can quickly revoke access authorizations compared 
with the other schemes[30][31][32][33][34][35].  
 
3. PROPOSED WORK 
 
 Access-KSS aim to provide confidentiality 
and access control for the cloud-hosted file data.  
 
A. Previous designs 
 
 In response, [26][36][37proposed two 
revocation schemes. The first scheme requires the 
administrator to re-encrypt file data by itself in a 
revocation. This scheme completes the revocation 
immediately with a potentially high communication 
overhead. Differently, the second scheme relies on 
next users writing to the F  tuples     to re-encrypt 
the F tuples. This scheme [38][39], however, comes 
with security penalty as it delays the revocation to 
the next writing, creating a vulnerability window in 
which revoked users can continuously access the F 
tuples which they have accessed previously and 
cached the file keys. 
 To alleviate the overhead of file data re-
encryption, in [7] another revocation schemes 
[40][41], in which the symmetric homomorphic 
encryption scheme is used to encrypt the file data. 
Instead by re-encrypting the file data by itself[42], 
the scheme enables the administrator to delegate the 
cloud to update F tuples from old file keys to new 
file keys without decryption. The problems in 
[43][44], however, is that the cost of homomorphic 
symmetric encryption is comparable with public key 
encryption schemes [45][46][47], incurring 
prohibitive computation overhead during file 
reading/writing. 
 
 
B. Proposed Design 
 
 To overcome these limitations, Access-
KSS develops new techniques using lightweight 

symmetric encryption scheme with three key 
methods as follows, which achieves objectives 
when compared to other research contributions : 
 First, Access-KSS proposes Key-
Signatures encryption technique to assign the cloud 
to refresh strategy information. For a file or 
document, the administrator attaches another 
revocation key toward the finish of its key list and 
requests the cloud to refresh this key list in the 
policy information.  
 The size of the key list anyway increments 
with the revocation activities, and a client needs to 
download and decrypt an enormous key list in each 
file access.  
 To overcome this issue, Access-KSS 
utilizing the key rotation method  to compactly 
encrypt the key list in the policy information. 
Therefore, the size of the key list keeps the same 
regardless of revocation activities.  
 Second, Access-KSS proposes flexible 
role-based encryption procedure to designate the 
cloud to update file or document information.  
 For a file or document, the administrator 
request the cloud to encrypt the file or record with 
another layer of encryption. Additionally, the size 
of the encryption layers increments with the 
revocation tasks, and a client needs to decrypt on 
multiple times in each file or document access.  
 To overcome this problem, Access-KSS 
enables the administrator to characterize a tolerable 
bound for the file or document. When the size of 
encryption layers arrives at the bound, it tends to be 
made not to increment anymore by assigning 
encryption tasks to the cloud. Subsequently, the 
administrator can flexibly change a tolerable bound 
for each file or document to accomplish a balance 
among effectiveness and security.  
 During the activity of a file or document, 
its encryption layers constantly increment until a 
pre-defined bound is reached.  
 Access-KSS proposes role-based access 
revocation and hosted-file key management 
encryption methodology to occasionally refresh the 
symmetric key list of the file or document and 
eliminate the bounded encryption layers over it 
through wiring activities.  
 In explicit, the following user to write to 
the file or document encrypts the writing content by 
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another symmetric key list containing another 
record key, and updates the key list in the policy 
information.  
 With this technique, Access-KSS 
occasionally eliminates the limited encryption 
layers of file or documents while amortizing the 
weight to a huge number of writing clients.  
 Proposed design uses the following 
notation:  

 u is a user,  

 r is a role,  

 p is a permission,  

 fn is a file name of a file f,  

 c is a ciphertext (either symmetric or 
public encryption), and  

 v is a version number. 
 
 The proposed scheme shown in figure 1, 
follows the following Implementation Method: 
 
 o Design and analyze Access-KSS based 
on the role-based access control (RBAC) model 
named, which is widely used in practical 
applications. 
 o RBAC model describes permission 
management through the use of abstraction: roles 
describe the access permissions associated with a 
particular (class of) job function, users are assigned 
to the set of roles entailed by their job 
responsibilities, and a user is granted access to an 
object if they are assigned to a role that is permitted 
to access that object. 

 
Figure 1: Proposed Access-KSS Scheme Flow 

Diagram 
 
 

C. File management 
 
 Access-KSS use three types of files to 
store metadata for file management. Access-
KSS introduce them as follows. 
 
 1. USERS: A record (u, eku) contains a 
user identity u and the encryption key eku of 
u. 
 
 2. ROLES: A record (r, ekv ) contains a 
role identity r and the encryption key ekvr of r. 
  
 3. FILES: A record (fn) contains the file 
name fn of a file. 
 
D. Key-Signatures Search management 
  
 In proposed system, the administrator, 
roles and users are associated with 
cryptographic keys. Access-KSS introduce 
them as follows.  
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 1. Administrator keys: The administrator 
plays a role of super user in the system. It has 
an encryption key pair (ekSU , dkSU ) of a 
public key encryption  scheme  and a  
signature key pair (skSU , vkSU ) of a digital 
signature scheme.  
 The  encryption key pair is also used by a 
user to create a special FK  tuple  when adding 
a new file into the system. 
  
 2. User keys: A user read key of u is an 
encryption key pair (eku, dku) of a public  key 
encryption scheme. This key is used to 
encrypt/decrypt role key (RK) tuples for u.  
  
 3. Role keys: A role key of r is an 
encryption key pair (ekr, dkr) of a public key 
encryption scheme. This key pair is used to 
encrypt/decrypt file key (FK) tuples for r. 
  
 4. File keys: A file key of fn is a symmetric 
key list (k0, k1,... kt) of a symmetric key 
encryption scheme and a rotation key pair 
(rskfn , rpkfn ) of a key rotation scheme. (k0, 

k1,... kt) is used by users to encrypt the F tuple 
of fn, and (rskfn , rpkfn ) is used by the 

administrator to compactly store (k0, k1,... kt) 
in the FK tuple of fn. 
 
E. Access-KSS Scheme Methodology 
 
In response to data breaches security issues, 
this paper presents Access-KSS scheme. The 
proposed scheme methodology is outlined 
below: 
a) In Access-KSS scheme, a revocation file is 
accesses through encrypted by a defined 
symmetric key list through which it records a 
encrypted file key and a revocation layer 
sequences of revocation keys. 
b) In layers of key revocations, the authorized 
administrator provides a new revocation key 
to the cloud location, which encrypts the 
relocated file with a new layer of file 
encryption and updates the layers of encrypted 
key list with the file revocations. 
c) An append-aware file encryption strategy is 
presented to keep the size of the key constant 

with number of repetition times of revocation 
operations. 
d) A time bound update file encryption data is 
presented to adjust the encryption key 
operation request the cloud can encrypt the 
file with layers of encryption. 
e) A repeated encryption is presented to 
refresh the symmetric key list of the 
revocation file and remove the time bounded 
encryption layers over it through overwrite 
operations. 
f) Altogether, Access-KSS scheme achieves 
efficient key revocation, efficient file access 
mechanism and immediate key and file 
revocation simultaneously. For key and file 
revocation efficiency, Access-KSS scheme 
uses lightweight symmetric encryption scheme 
at the authorized administrator side as it does 
not need to re-encrypt and re-upload file data. 
For time bound revocations, the key 
permissions of users are revoked in access 
time as the files are re-encrypted. To improve 
the file access efficiency, the files are still 
encrypted by lighten symmetric keys. 
 
  

    4. SYSTEM EVALUATION 
  
 To compare proposed work, considered 
two revocation schemes as deferred re-
encryption (DRe) and the revocation scheme 
as homomorphic reencryption (HRe).  
 In proposed implementation, Access-KSS 
deploy the simulation on a PC which is 
equipped with a 4-core Intel MP 2.0 GHz 
processor and 16 GB RAM. Access-KSS 
compare the performance of the four systems 
in access revocation and file reading/writing.  
 
 A. Key-revoking scheme end-to-end 
experiments  
  
 Access-KSS only uses lightweight 
symmetric encryptions to encrypt file data and 
for access revocation, Access-KSS uses Key-
Signatures encryption strategy to delegate the 
cloud provider to update RK/FK tuples. 
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  Access-KSS also uses adjustable role-
based encryption strategy to delegate the cloud 
to update F tuples. As the administrator only 
sends symmetric keys for the cloud provider 
to encrypt files, it costs far less overhead to 
update F tuples than previous works.  
 For file read/write, Access-KSS constrains 
encryption layers over files to improve the 
efficiency of file read/write operations. In 
specific, Access-KSS uses the adjustable role-
based encryption strategy to constrain the 
encryption layers in revocation operations and 
role-based access revocation encryption 
strategy to remove them periodically. The 
combination of the two strategies ensure that 
the encryption layer of each file is under an 
upper bound all the time. More interestingly, 
the administrator can adjust this upper bound 
to suit specific application requirements by 
combining the two strategies in a flexible way.  
 Table 1 compares the execution time of 
HRe and Access-KSS in reading operations. 
Simulation is seen that HRe takes 80 
computation times higher than Access-KSS (k 
= 5) and 6.7 total times higher than Access-
KSS (k = 5). Also compares the execution 
time of writing operations. Simulation is seen 
that DRe and Access-KSS takes same time. 
 The reason is that all the schemes use 
symmetric key encryption scheme to encrypt 
files and the role-based access revocation 
encryption adopted in Access-KSS incurs no 
additional cost at user side. 
 
Table 1: Performance In File Reading And Writing 

 File Reading Time 
(Sec) 

File Writing Time 
(Sec) 

File 
Size 

HRe Proposed 
Access-KSS 

DRe Proposed 
Access-KSS 

10 M 17.7 15.8 17 16.8 

100 
M 

176.8 164.1 175.1 168 

 
 
 

Identifications from the proposed work: 
The following outline covers the identifications of  
proposed research work :  

a) Through an identified update key feature in the 
proposed work, the revocation key does not require 
to increase its size and causing the size of the key 
remains constant. 
b) The updated key in-turn increases the number of 
encryption layers, making the user to decrypt the 
file key multiple times, by providing a bounding 
file size, increase of encryption layer is limited. 
c) A malicious cloud provider may modify tuples 
and generate fake tuples, to avoid this, a signature 
based data integrity scheme is identified and 
proposed in this work, where the administrator 
assigns data integrity scheme to authenticated cloud 
provider to modify the tuples, making a direct 
update through validating the attached signatures, 
making a secure modifications. 
d)  During cloud provider access control, role based 
access controls are defined, which stores the traces 
of number of instances of each operation, causing 
the user revocation to trigger multiple files in less 
than a second, causing the file access time to 
increase. Through the defined role-specific 
continuous cryptographic time Markov chains, the 
generated traces are time-bounded and time-limited, 
if the defined time reaches to limit, the 
administrator revokes user to re-encrypt in the 
average time and reduces the number of encryption 
layers of a file, which in-turn causes file access 
time to reduce. 
 
Limitations:  
The common limitation of the proposed research 
work is: 
a) It uses only lightweight symmetric encryptions to 
encrypt the file data. 
b) It uses a key specified files list, which narrows 
the access-key features only to cloud providers. 
The specified limitation of the proposed research 
work is: 
a) The dynamic revocation construction is made 
based on the distributed file systems only, but 
limited with the social networks. 

 
 

5. CONCLUSIONS 
 
 Proposed Work introduced Access-KSS, a 
framework that gives useful cryptographic 
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implementation of dynamic access control in 
the potentially untrusted cloud provider. 
Access-KSS meets its objectives utilizing 
three strategies.  
 Specifically, Access-KSS propose to 
designate the cloud to refresh the policy data 
in a privacy-preserving way utilizing an Key-
Signatures encryption methodology.  
 Furthermore, Access-KSS propose a role-
based access revocation encryption technique 
to avoid the file or document understanding 
overhead.  
 The hypothetical analysis  and the 
performance evaluation show that Access-
KSS accomplishes significant higher 
efficiency in access revocations. 
 

6.  FUTURE SCOPE 
  
 Access-KSS can enable efficient data 
traverse paths for both Cloud user and server, 
such an interference causes extra energy 
consumption, as well. Access-KSS, based on 
our real-world deployment on Cloud 
Machines, can significantly improve 
computation and input/output performance for 
hybrid clouds. Moreover, this design also 
improves the existing virtualization overhead 
and naturally optimizes the overall energy 
efficiency. 
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