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Abstract

In this paper, two scheduling algorithms are presented, namely, time-
constrained early-deadline cost-effective algorithm (TECA) to schedule these
time-sensitive workflows at the lowest cost and versatile time-cost algorithm
(VTCA) which consider both time and cost constraints; these algorithms
considerably enhance the earlier algorithms. TECA schedules activities to be



completed as soon as possible and optimizes the costs in resource
provisioning. VTCA supports quality of service (QoS)-based scheduling,
keeping a balance between completion time and cost for the selected QoS
level. Both algorithms schedule tasks of the same height within the minimum
completion time (using Max-Min algorithm). The tasks get scheduled on new
resources only when their completion times are more than the calculated
minimum completion times for the given resource. CloudSim-based results
show that our algorithms minimize completion time better than other popular
algorithms, in addition to reducing costs. The modeling for costs satisfies the
criteria of earliest completion time.

This is a preview of subscription content, log in via an institution to check
access.

Similar content being viewed by others

A budget constrained scheduling algorithm for executing workflow
application in infrastructure as a service clouds

Article 02 June 2018

Time- and Cost-Aware Scheduling Method for Workflows in Cloud
Computing Systems

Chapter © 2018

Data-Intensive Workflow Scheduling in Cloud on Budget and Deadline
Constraints

Chapter © 2017
References

1. Buyya R, Pandey S, Vecchiola C (2009) Cloudbus toolkit for market-
oriented cloud computing. In: CloudCom ‘09: proceedings of the 1st



international conference on cloud computing, volume 5931 of LNCS.
Springer, Berlin/Heidelberg, pp 24-44

Google Scholar

. Pandey S, Karunamoorthy D, Buyya R (2011) Workflow engine for
clouds, cloud computing: principles and paradigms. Wiley Press, New
York, pp 321-344. ISBN-13: 978-0470887998

Google Scholar

. Dhinesh Babu LD, Gunasekaran A, Venkata Krishna P (2014) A
decision-based pre-emptive fair scheduling strategy to process cloud
computing work-flows for sustainable enterprise management. Int J Bus
Inf Syst 16(4):409—430

Google Scholar

. Plale B et al (2006) CASA and LEAD: adaptive cyberinfrastructure for
real-time multiscale weather forecasting. IEEE Comput 39:56-64

Article Google Scholar

. Magistrale H, Day S, Clayton RW, Graves R (2000) The SCEC southern
California reference three-dimensional seismic velocity model version 2.
Bull Seismol Soc Am 90:S65-S76

Article Google Scholar

. Cao Q, Wei Z-B, Gong W-M (2009) An optimized algorithm for task
scheduling based on activity based costing in cloud computing. In: 3rd
International conference on bioinformatics and biomedical engineering,
2009. ICBBE 2009, 11-13 June 2009, pp 1-3

Google Scholar

. Yuan Y, Li X, Wang Q (2006) Time-cost tradeoff dynamic scheduling
algorithm for workflows in grids. In: 10th International conference on
computer supported cooperative work in design, 2006. CSCWD ‘06, pp
1-6, 3—-5 May 2006

Google Scholar




8. Yu J, Buyya R, Ramanohanarao K (2008) Metaheuristics for scheduling
in distributed computing environments. Springer, Berlin

Google Scholar

9. Dong F, Akl SG (2006) Scheduling algorithms for grid computing: state
of the art and open problems. Technical report, School of Computing,
Queen’s University, Kingston, Ontario

Google Scholar

10. Dhinesh Babu LD, Venkata Krishna P (2013) Versatile time-cost
algorithm (VTCA) for scheduling non-preemptive tasks of time critical

workflows in cloud computing systems. Int J Commun Netw Distrib Syst
11(4):390-411

Google Scholar

11. Narendrababu Reddy G, Phani Kumar S Time and cost-aware
method for scheduling workflows in cloud computing systems. In: 2017
international conference on inventive systems and control (ICISC)

Google Scholar

12. Kazeem Moses A, Joseph Bamidele A, Roseline Oluwaseun O,
Misra S, Abidemi Emmanuel A (2020) Applicability of MMRR load
balancing algorithm in cloud computing. Int J Comput Math Comput
Syst Theory:1-14

Google Scholar

13. Byun E-K, Kee Y-S, Deelman E, Vahi K, Mehta G, Kim J-S (2008)
Estimating resource needs for time-constrained workflows. In:
Proceedings of the 4th IEEE international conference on e-science

Google Scholar

14. Sudarsanam A, Srinivasan M, Panchanathan S (2004) Resource
estimation and task scheduling for multithreaded reconfigurable
architectures. In: Proceedings of the 10th international conference on
parallel and distributed systems

Google Scholar




15. Wieczorek M, Podlipnig S, Prodan R, Fahringer T (2008) Bi-
criteria scheduling of scientific workflows for the grid. In: Proceedings of
the 8th ACM/IEEE international symposium on cluster computing and
the grid

Google Scholar

16. Huang R, Casanova H, Chien AA (2007) Automatic resource
specification generation for resource selection. In: Proceedings of the
20th ACM/IEEE international conference on high performance
computing and communication

Google Scholar

17. Sulistio A, Buyya R (2005) A time optimization algorithm for
scheduling bag-of-task applications in auction-based proportional share
systems. In: Proceedings of the 17th international symposium on
computer architecture and high performance computing (SBAC-PAD),
pp 235-242

Google Scholar

18. Ma T, Buyya R (2005) Critical-path and priority based algorithms
for scheduling workflows with parameter sweep tasks on global grids.
In: Proceedings of the 17th international symposium on computer
architecture and high performance computing (SBACPAD), Brazil, Oct
2005, pp 251-258

Google Scholar

19. www.indersnline.com (17th Feb 2021)

20. Dhinesh Babu LD, Venkata Krishna P (2014) An execution
environment oriented approach for scheduling dependent tasks of cloud
computing workflows. Int J Cloud Comput 3(2):209-224

Article Google Scholar

21. Foster |, Kesselman C (1999) The grid: blueprint for a new
computing infrastructure. Morgan Kauffman, San Francisco

Google Scholar




22. Symons A, Lakshmi Narasimhan V (1996) Development of a
method of optimizing data distribution on a loosely coupled
multiprocessor system. IEE Proc Comput Digit Tech 143(4):239-245

Article Google Scholar

23. Tan RS, Lakshmi Narasimhan V (1997) Mapping of finite element
grids over parallel computers using neural networks. IEE Proc Comput
Digit Tech 145(3):211-214

Article Google Scholar

24. Tan RS, Lakshmi Narasimhan V (1999) Time cost analysis of
back-propagation ANNs over a transputer network. Eng Intell Syst J

Google Scholar

25. Tan R, Lakshmi Narasimhan V (1994) Time cost analysis of back-
propagation ANNs over a transputer network. In: Proceedings of the
IEEE seventh international. conference on parallel and distributed
systems (PDCS), 6-8 Oct 1994, IEEE Press, Los Vegas

Google Scholar

20. Tan R (1996) Load balancing studies using ANNs for large scale
FEM problems. MEngSc (research) thesis, Department of Electrical and
Computer Engineering, The University of Queensland, Australia

Google Scholar

27. Cisco Systems White Paper (2010) Managing the real cost of on-
demand enterprise cloud services with chargeback models

Google Scholar

28. Hou ESH, Ansari N, Ren H (1994) A genetic algorithm for
multiprocessor scheduling. IEEE Trans Parallel Distrib Syst 5(2):113—
120

Article Google Scholar

29. Qu Y, Soininen J, Nurmi J (2007) Static scheduling techniques for
dependent tasks on dynamically reconfigurable devices. J Syst Archit
53(11):861-876



Article Google Scholar

30. Calheiros RN, Ranjan R, Beloglazov A, De Rose CAF, Buyya R
(2011) CloudSim: a toolkit for modeling and simulation of cloud
computing environments and evaluation of resource provisioning
algorithms. Softw Pract Exp 41:23-50. https://doi.org/10.1002/spe.995

Article Google Scholar

Download references

Author information

Authors and Affiliations

1. University of Botswana, Gaborone, Botswana
V. Lakshmi Narasimhan
2. Srikar & Associates, Delhi, India
V. S. Jithin
3. Technical University of Munich, Munich, Germany
M. Ananya
4. Covenant University, Ota, Nigeria
Jonathan Oluranti

Corresponding author
Correspondence to Jonathan Oluranti .

Editor information

Editors and Affiliations

1. Department of Computer Science and Communication, Ostfold
University College, Halden, Norway
Sanjay Misra

2. School of Computer Science and Engineering, Vellore Institute of
Technology, Tamil Nandu, India
Amit Kumar Tyagi

3. Dipartimento di Informatica, Universita' degli Studi di Milano,
Milano, Italy
Vincenzo Piuri

4. Faculty of Information and Communication Technology, University
of Malta, Msida, Malta



Lalit Garg
Rights and permissions

Reprints and permissions

Copyright information

© 2022 The Author(s), under exclusive license to Springer Nature Switzerland
AG

About this chapter

Cite this chapter

Narasimhan, V.L., Jithin, V.S., Ananya, M., Oluranti, J. (2022). Al-Based
Enhanced Time Cost-Effective Cloud Workflow Scheduling. In: Misra, S.,
Kumar Tyagi, A., Piuri, V., Garg, L. (eds) Atrtificial Intelligence for Cloud and
Edge Computing. Internet of Things. Springer, Cham.
https://doi.org/10.1007/978-3-030-80821-1_13

Download citation

A0

z
»
=

oy

w

DOlhttps://doi.org/10.1007/978-3-030-80821-1_13
Published13 January 2022

Publisher NameSpringer, Cham

Print ISBN978-3-030-80820-4

Online ISBN978-3-030-80821-1

eBook PackagesComputer ScienceComputer Science (R0)

Publish with us

Policies and ethics

Access this chapter

Loq in via an institution




Chapter
EUR 29.95
Price includes VAT (Nigeria)

Available as PDF
Read on any device
Instant download
Own it forever

Buy Chapter
eBook
EUR 139.09
Softcover Book
EUR 169.99
Hardcover Book
EUR 169.99

Tax calculation will be finalised at checkout
Purchases are for personal use only
Institutional subscriptions

Sections
References

165.73.223.224

Covenant University Ota (3006481499)

© 2024 Springer Nature



