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o ABSTRACT O

The cloud of sensors (CoS) paradigm brings together cloud computing, edge
computing and wireless sensor and actuator networks (WSAN) in the form of a
three-tier architecture. By employing CoS virtualization, the system will create a set
of virtual nodes (VNs) representing software entities that abstract its resources of
CPUs, RAM and storage, thereby decoupling the incoming applications from the
complex cloud infrastructure. To provide these resources to serve the applications,
there are two required processes: the first is “Resource allocation”, in which the
system determines the amount of resources it will provide for each application, and
the second is “Resource provisioning”, in which the infrastructure is initialized, and
the VNs allocated in the previous process are created. This paper focuses on the
provisioning process that includes two approaches: Proactive and Reactive. The
nodes that represent the resources are created in advance in the Proactive approach,
and assigned to the applications as they arrive. As for the Reactive approach, they are
created upon request. The reactive approach is the ideal case to operate in terms of
saving the resources usage. However, the time delay caused by the time required to
provide the VNs makes the proactive approach more suitable for time-sensitive
applications. In this work, we aim to modify "Zeus" the proactive algorithm to fit an
reactive approach, while modifying its virtualization model to achieve the maximum
real time possible, and the most efficient resources usage.

Keywords: Cloud of sensors, Edge computing, Resource allocation, Resource
provisioning, Virtualization.
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il iy dgdae lily 3ac @ sl Glily Jlls cluluall 238 g8 .[21] FIWARE Framework
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L) (payy bl Blas o (sl ALE e ) Alall) clindadll cilillie s
alSa oty cline QUail) b Alaiid) llall gl aass . clilall g b (gl ALE ey Gaaill
oshall Ay cAlaall (allie jslall 13 b cellains . pediiioadll dgnal Alaiad )y Daall cilliie 4k
die Ji&ing callall aiy fag ) (6 laudl 8) AEP I ) il Joss L Aolaia] (il Ul
Tapd Ul algin L) @l dagin (7 Lhaal) saa e Guki JSrQ cll S e W)y UDAG I
(1510 1) Gle 3550 UNG 2 1 llall mavic 4l (16 hudl) UDAG I i urg fams
510 Gullll @bl g0 3l Jla i true Ly (10 skl 8) cmp_non_neg_rr gl aa
s ki (Laall QYY) sl da@ll s urg.update_fresher_neg_rr i W .urg
daalge 4S8 Ll Daall o8 o il 138 (e dne et 3 1 N Urg D i)
Wl jaw Y Static ASle Zygdgl Ly ccallal) Aslsl urg I ey (12) Lhadl & Aala aa sy
@A) Gakll aUaill Alain deje 2083 layod a5 AMS ikl el e ) aUill lasasy <Al
Cipea Urg 3 338 13 Slaud) 8 Wi Sl pshall 6 bl e s dlee oW Gllall 4))
Dbl 84 zad A urg A llal) amy (14) U ) 8 (uSallys cdnae ganall 10_id callal
il G UPF a3l dda) clidlal dliedll UDAG I ol Jal ) Sty AEP 11 agas (24-17)
i3]l 538U gl amy e3l) Cisall Jasim alay 5 .UMG D) he e cclinlal)

Input: buff_tm, rule_fcen
Output: SVN Input: buff_tm, SVN, rule_fcen
Output: decision xjh
1. deffcen(rule_fcen, buff tm, SVN): //1st PHASE
2 UDAG.(_ {m’ 1. buffering timer.start(buff tm);
3 buffering timer.start(buff tm); 2 while True:
4. while TFPE: . 3. //Begin deciding xjh
5. /] Begin UDAG formation 4. pairs « {(B};
6 for each app in new_apps_arriving(): 5. for each urq in UDAG:
7 for each rq in app.getDAGnodes(): 6 for each v in SVN:
8. related_urq_f(_)und « False; 7. if eval non_negotiable rr(urq,v):
9. for each urq in UDAG: 8 pairs += {(urqv)}:
10. if cmp_non_neg rr(rq, urq): 9. x « choose_best_pairs(pairs, rule_fcen);
11. urq.update_fresher_neg_rr(rq); 10. // End deciding xijp
12. urq.add_related_prty(rq, rq-app. prty); 11. for each urq in UDAG(): urq.fll_tVN(x):
13. urq.add_related_rq(rq, rq.app_id); 12. for each urq in UDAG():
14. rq.set_related_urq(urq); 13.  urg.fil_suc_tVN(UDAG);
15. related_urq_found « True; 14 dispat;:h(u_rq)‘ !
16. if lrelated_urq_found: UDAG.addurq(rq); 15' UDAGe (@) ;
17. for each prin app.getDAGedges(): 16. if buffering _timer.expired():
18. related_upr_found « False; 17.  buffering_timer.reset();
19. for each upr in UDAG: -
20. pre_found « (pr.DAGPre == upr.pre);
21. pos_found « (pr.DAGPos == upr.pos);
22. if !(pre_found and pos_found):
23. related_upr found « True;
24. if Irelated_upr_found: UDAG.addupr(pr);
25. if buffering_timer.expired():
26. buffering timer.reset();
27. // End UDAG formation
(a) (b)

aiiall Auajlsadl A JgY) ghall (b) Al Adapl) 328U (@) LAY Adapl) 320U :(3) Jed)
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dapd e Gakil bl llall IS 13 L Jia (1 41 0) 451 Bla ce sle ay Static Sk Lyglsl La it
Yol i Usb Jalal ol gl 3 L) csls s o L alaill U8 e 4 da)l LlaiuV L dals dypen
Juantl T gaal ) o 6f Agady) a8 A1) 2xy J51) o urg 3 Gds LFIFO (First in First out)
Dhadl urg lhll ells JS L zsal by VN Qa7 Jlaudl) blall s deas cogiil 136 Lasbily
085 Aexd g (9) Dhadl 8 lgie 28 A AEP I ) i clganss o 13l cogie 481 a8 A1) )
urg I calas cany 4y ol J5ll5 dlals cal€ 136 (10 yland)) deaall Alla VN D) and L Jged dllay Uiyl
Gllds dare (e liball Enaat eha) VN D i bany (12 jlan) 26wl 28 e aally Jijll (g Ul
Avoid Negative aplul 3:5l) st 52018 Liny b Leasid . (parameter rule_fdec) slass 3206 (33
SSTVN D ljags ) i) B3as dad <alS 1) il ¢uaad e an ) Utility Rule (ANUR)
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Input: buff_tm, SVN, rule_fdec
Output: decision yj

1. deffdec(rule_fdec): // 2nd PHASE

2 dp = data_provisioning service();

3 queue « {@};

4. while True:

5.  for each urqin new_urgs_arriving():
6 add_to_queue_prty_fst(urq);

7

8

if dp.completed():
. transmit_data_to_suc_VNs(dp.cmp1_urq);
9. dp.is_idle = True;
10. if (dp.is_idle) and (queue.len = 0):
11. //Begin deciding yj

12. pri_urq = queue.get_top();

13. y « decides _for dupd(urq, rule fdec);
14. pri_urq.SUT = now();

15. dp.provide data(urq, y);

aial) sl B AL ) :(4) gl

U alaill 13 (ahe) LZEUS (b Apal i) slSlaall alany (3l o yall Juaaall G gl L
1 & .Information Fusion ilesleall zes byl (e 4 gane 353 Program gzl il e VN
L Vs el s Alee JS e AW 3 iy ¢ aall e (VN behavior) VN ) el oz 3al
Caliats g sl san) Apal V] sial) il and Lz dsail 13a Jawd (e Agde liil) A0V) A3y gyl yagl
& el 1 ade) 23] (5) JSa) B LS paidl DT bl g0 DAl leany oo g 151 o2
Glife o Dkt .ylaill ehay olindiel M) LW-COEdge Jeall Caia dpaliiaV) sSlaall z35a
ECN Ludans ol Gla 33 JS 0l (sl) 38da IMages jsea b $lah Bian Eiloxk zasaill I3
s s Sl (S ) AT fieay caame @l g0 e VN (6T did 2P jpeall S T ell
Lliall (yau) diphll o3¢s . alall Catalogue & ddlasall bl g5l asead diedll VNS 3l j5an
& -ECNs I o Jseall J8 e b Aol (e oyt ilia) dea G A0 0S5 e e
1 Lyl oK) A il sline JUail lgadiy ) clilydl g sl Caliaal dBadl VNS I (585 Zeus
0o v nbie Ayglsl Ay ol Wiy ccallall wie VNS I cpiy el zasas 3 Wl LISy
Gl ¢ 15 paes g5as LW-CoEdge ol & Catalogue Jl jeaic of ) ol 5L3Y) agal)
ayylsll ikl cllh I ¢ AT iy« GBase S0 Wlidayy Aalal) Workflows Jesdl g)lasss

Al 3 e Bl ddaguadl se )@l G5 o< COS
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