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Numerical study to improve
performance of flat plate solar collectors
by using fins and baffles and testing
experimentally

ABSTRACT

this study aims by using computational fluid dynamic CFD
technique to design water-hand-made solar collector and testing it
in experimental way, where achieve appropriate distribution of heat
transfer medium within the collector to perform water heating at
solar radiation levels in the Syrian coast. In the numerical study, the
studied domain was divided into two parts: the fluid (water) and the
solid structure of the collector (aluminum). The numerical study
showed that the design of the collector in the form of a flat box
with blades (fins and baffles) integrated with the absorbing surface
contributes significantly to enhancing the heat transfer from the
absorbing surface to the heat transfer medium by increasing the
heat exchange surface and turbulence of flow. where the higher
efficiency for the collector with transverse and longitudinal fins
reached 59.6%, while the efficiency was 37.55% for The other
designs. on the other hand, the increase of flow rate of water has
significant influence on the distribution and decrease of heat within
the collector. where the heat of outlet water reached about 320K at
700ml/min of flow, while reached 328K at 300ml/min.

Keywords: heat transfer, CFD, flat plate solar collectors, fins.
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Performance Enhancing of 3D-NOCs with
Limited Vertical Bandwidth Using
Adaptive Routing

Eng.Aziz Jarrouj Prof. Ibrahim El-Shami
Faculty of Mechanical and Electrical Engineering, Albaath University

Department of Auto control and Computers

Abstract

Die-stacking technology is expanding the space diversity of on-
chip communications by leveraging through-silicon-via (TSV)
integration and wafer bonding. The 3D network-on-chip (NoC), a
combination of die-stacking technology and systematic on-chip
communication infrastructure, suffers from increased thermal
density and unbalanced heat dissipation across multistacked layers,
significantly affecting chip performance and reliability. Currently,
TSV is the most popular and practical way to implement vertical
links. Yet, there exist difficulties at the technological level ensuring
an acceptable yield number of vertical links. Therefore, the
bandwidth of vertical links is often made smaller than horizontal
links, which becomes a bottleneck of the whole system. This paper
presents a traffic distributing adaptive routing algorithm for 3D
systems with limited bandwidth in vertical links. Our simulation
with synthetic traffic pattern reveals that in a 4x4x4 3D mesh
network architecture, our proposed algorithm can achieve
significant performance improvement in network latency and
throughput compared to existing routing algorithms and is robust
since the performance is stable under different traffic patterns.

Keywords:
Networks on the chip, adaptive routing algorithm, TSV.
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5:if (-1 <=Xdi<=1 and -1<=Ydi<=1 and -1<=Zdi<=1) then

6: if (Zdi > 0) then

7 Down_weight = vertical close

8: elseif (Zdi<0) then

9: Up_weight = vertical_close;

10: endif

11: if (Ydi >0) then

12: South_weight = horizontal_close;
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13: else if (Ydi < 0) then

14: North_weight = horizontal_close;

15: endif

16: if (Xdi > 0) then

17: East_weight = horizontal_close;

18: else if (Xdi < 0) then

19: West_weight = horizontal_close;

20: endif

21:else

22: if (Zdi > 0) then

23: Down_weight = vertical_far;

24: elseif (Zdi <0) then

25: Up_weight = vertical_far;

26: endif

27: if (Ydi > 0) then

28: South_weight = horizontal _far_min;
29: North_weight = horizontal_far_detour;
30: elseif (Ydi <0) then

31: North_weight = horizontal far_min;
32: South_weight = horizontal far_detour;
33: endif

34: if (Xdi > 0) then

35: East_weight = horizontal_far_min;
36: West_weight = horizontal_far_detour;
37: elseif (Xdi <0) then

38: West_weight = horizontal_far_min;
39: East_weight = horizontal far_detour;
40: end if

41: end if
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Input: Traffic, (Xdi, Ydi ,Zdi), DR# /i) sal) cDlase

Output: Next Hop (E, W, N, S, U, D, L) // Z3ull 33al) ga =)l

1. if (Xdi = Ydi = Zdi = 0) then

2:  Deliver the packet to the local node and exit; //agll Jsasll xe
-end if

- iIf (DR#<r) then

5. next_hop = Best (Traffic condition of all directions);

6: else if (DR#=r) then
7

8

AW

. return lowest dimension differs from the destination;
rend if

Gl (358 Ao alilall s o)l o oy (2 oLat¥) adiay e jleall 8
Lgunall o pall Ala ) 2LYL ciajall DR# cgas) s28alls 2allal) 3082l
iyl eVl 8 Ay lsad) Al bl a6 ASad) clalady) agenl
O a8 celld oy Aaiall e ciliay 31 oladY) e Liiuly dadie cilalal
daipe claladl Ak G cre JLEAY) ) 2 lisd cdall juae 4 dllal) sk
i Lo Y1 Al (g3 olaty) lidl sa Best alill . gyl ASa o plal G
) eVl 6 (3 A lsall dail) slan) 1aa g lay) a3 cLalaa) JAY) ola)
o3 (e DS el Uy S1 olasy) laas AT f cpalal (g5l Led iy
il
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Juad) olaiV1 L) ol 13 Apa el

Best ()

JA; Aadyal) Slala) apaad el <V

G‘)ﬂ\: s A8 a Alls Jaadl 43 sl

: for all candidate directions

: choose the direction with maximum traffic condition value
- if (the direction with best traffic is unique) then

return the direction;

. else if (two or more directions are tied to be the best) then
return the direction with biggest weight;

cend if

. end for

NoO OO U A WNE

L i) ilist) 4
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ity o L codlef Aan gall da jital) 383l 4 sill $se) s Adled culEY
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i Sall aan Ladais 55l (383 NOXIM Slae e sLSladl ¢lyal 23 [21]
Al s JUEY) ey oulasd 3LSlaa Lipaly aladl 400 4080 Sl 4

AN S e Ao lsa JS) Al V) sl ane (i Lieadti) LeS LASAN
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OSa Aaja IS o (i Len il g ) o Mie IS (gting Ll S
gl iaad) A Y e cilya EDS daill LulSadl aag e gpta

g a)l & dpalysl sls JSFIFO

42




AU a0 Eea e e 2022 sle 18 a3l 44 aaal)l Cad) daals Aae

Jla)) ey oy hysall e 4l e saad) JUEN) (e) aadias colDU uliaS
Al i 48 25y AN Caglly Hrad) saiall & dallas puaie (e 30l Al
anld Sy oMy A<l J& Jame aaii o AT el (ulieS Agagl) saiall ) sl
Jalslaall lea cpad 2ty AllaaY) sl cilysn e o dabival) flits sae
AaY 350 100000 520 e #12Y) Lasssia (uld &3 455)50 10000

A m tddlidg oy 48 )a Dalail 4S5 BT 00 Leasi ) alSladl Jal e
idled L8y y5,0 4S)ag cUniform  random  traffic sasse g de y5yw
L 4 .bit-complementary traffic <) acia 5 4S)a 5 chotspot traffic
e (A Aslaie Lllaaly dgas JSI W), sade S algi cangall Jlsdall 55l
A< (e Glin) foya AH0 Adlad Lalei€ ST o) 3k Ladl 5 cAlladl) Laliil) g pe
saiall HLad) Ay oLy Lalall slaall & sassall opall A ) diLaYl gl
ahain ) sl an ol Bl e 715 Agag 2y Aaal 218 (2 (2 2)
il A Lua&all 3asall ) Ui sade JS Jus el adial 35al) Jaai b . Jlad)
el Ly alal) 5agall Caprad i) JaSa dadsy Laagant 2y g olgy dalal
(2 1 3) saall ) Goia Jasi (162 <0) 328l JEL Jars (Ao o amd) i iy
s gl (il (s Jles) PR G Ay Bain IS of g o il
el olat¥) 8 Jaall ays il Judl Sy

o1 Julas

G AN yall Llal e (o ¢(8¢9¢4¢5¢6¢7) JICIYI 8 (pae 54 LS
O JS 8 ADaptiveXYZ auasis ZYX amsi Ao dajiia) dmgill i)yl
Aaliall (35l il DA e Yol - ilas e b 108 Al s JENT 005
Dl A iy dadl I Ayl Jads 0 oo G siiall day lsall ()<
e 3ke LAY asill Gl i 5)lie LedeSl Al e Al ST Sy
s AiSar sy ¢ SV e bl iy Uiy decalad) G ldl) e el

43



‘é.igﬁ Al aladiuly 3gaaall (g3 gardl dajall (o ald sl A4S ) sl £14) Cpunl

s ol IS A8 8 Aaa el Aidaiall slaty Jumdl IS ) pall A5a

Lo Jsmnl) 3 ) Al (o) 3l i (e il Ladle (1) Jsaal

of LiSas edsaall oo ASl) ol in an el ) Gisl) Jona 320 Gk oo

ia o Lageady . ua¥) cpagdl e 5508 8hae ol daiball daplsall of (s

e 71054 Gy el 48 Jane e st e A 1Sl 5
il J8 Adll cllali V) alasiuy Bls AdaptiveXYZ

XYZ Laj lsa pa 45)Eally A jiball 4oaj jlead) 4Bhas s M) 1Y) Cpuaad (1) Jgaad

Adaptive XYZ 4

flits/Cycle 4ty e ARy Cpeantl)
Sl o B ZYX Ad)?\[;';ve proposed | XYZ Adaptive XYZ
Uniform | 11.9| 18.4 24.7 ]1107.56% 34.24%
Hotspot 5.4 5.7 6.2 14.81% 8.77%
Compli:;'emary 6.3 7.4 15.2 [141.27% 105.4%
sl palill —= [ - Latency
© Cycles UNIFORM .-+ Latency
—> Latency
800 :
700 | ‘
600 ! :
500 !
400 ,'
300 |
200 [ :
100 ik
O I P P
0
> o -~ 3 > o — 3 0 > o -~ 3+ o - -~

flits/node/cycle caall 4w

Basgal) Ailgdiall g pall ASja cilad dpadlly Jagh) il (4) Je

44

CYY




AL il 3z S e 2022 Ao 18 amdl 44 Al Gl daals Al

- ¢ -Throughput

. UNIFORM
.4'“";\'”}“ ------ Throughput
flits/Cycle
30 —a— Throughput
25
20
15 N it
10 D === & 6 === & > =
5
0
— 3 QO > o ~— 3} 0 > o — 3} 0 > o ~— } QO > o —
i ° ° i .. rrrrr V. V. V. )" V. 1P. lP. iP. iP. 1P. b
flits/node/cycle ¢l dus
Basgall Lyilpdall gsal) A Cilal dpuailly Apaliiy) (5) S
il HOTSPOT -« -Latency --m- Latency
) —— L at
Cycles atency
300
250
200
150
100
50
0
D N S VO - U U N N N U S

. . . . . . . .

flits/node/cycle (sl 4w

Lalad) Aaidl) Gilad 4eudlly Jagl) il (6) Jsa)

45



ST A g ALl 3 gaaall g3 gant) Aajall (e @D Slag) AN il Al CilSed £ Gl

HOTSPOT - ¢ -Throughput
------ Throughput
Al ghp
flits/Cycle —i— Throughput
6.5
55 :‘;'-.‘-._.’.—--‘-';.:-’..;’

4.5
3.5
2.5

) < a”
- - -

R

>

o
Yo
« VY
..\Yo

.

flits]node/éycle sl das

Asalud) Uk} Calal edlly Lalisy) (7) Joi

Ll BIT-COMPLEMENTARY
‘)JA

q}‘"‘"‘,ﬁj‘ - - Latency congheee Latency —— LatenCy
Cycles

700
600
500
400
300
200
100

-

« v ¢0
.

« 2«00

v « AO

« « 90

v« Y0
R
« VYo

I
|
[
|
I
|
[

—>» 3 w o 5y > <L o ~— ~— »»r } w Qo 5y > <L o »r ~—

flits/node/cycle (sall duw
) aata Cilal dpailly gl palil) (8) Jsdd

46



AL il 3z S e 2022 Ao 18 amdl 44 Al Gl daals Al

BIT-COMPLEMENTARY
- & -Throughput

eyl e Throughput

flits/Cycle —a— Throughput
16
14
12
10

8

4
R N - R N R - A N AN AT A AT

flits/node/cycle (aall 4
) Jasa il Ayuallly Aialiay) (9) Je

Gakailly (30 panaddl Lulual) .
21N LY ey a5V o A e oY) aing oDl g LS
(e S AR gyl AS5m Ll gl ) ad ol Ll aa
pidac Jal e i) duhy Liad dabial) Guldl Aiulie (gl et uaall
horizontal _far_min/horizontal_far_detour il yueiy Liad G o)y SU

.vertical_far/ horizontal_far_detour d..ll;

s O3-St G chyiaall X ard ae s Aaidie dalil) of (g0 of LS
o el (e S EH ) a5 Lae oG oS (Adladl) Load) e cilalany)
Bansall Alsiall g pall Talaily Axalidl il 3 55 5all A<a Alla & L4l
0 eiagy (M (10) &) 8 o o8 L& X = 4 e Bl Akl 06
il e JS 50 ae dasall Algdall g pall AS pa Jaadl dpally dalisy)

47



ST A g ALl 3 gaaall g3 gant) Aajall (e @D Slag) AN il Al CilSed £ Gl

X=horizontal_far_min / horizontal_far_detour
Y=coordinate is for vertical far/ horizontal far_detour

V) o x = 4.5 e i) ddaill 585 el Ll g pal) Jaai dlls
s A€ X = 4 Lipal G, Bl ddasil) vie ol e 8K Taud Gl X = 4 e
asl ey 1 Al 5L JSU cagall i) ama a1 3 gsls s (L€l
olad) ) doiall 4 s waas ¢ A1 olad¥l L cigall ¢l aladiad iy Lexie L
Ayl bl ppes (s 8 agagil) el Jlaial ol dasy Las cagane e
Lls U 58T el dans Wil ey Lea @y = 5.5 aie Tl Adaiill ()55 (A5
Gl iy & )l olatV) ) aiad) g Jal e 2830 Jaglg Il 45yl L))
bl Bl e Algial e gsel ASa cuail

O celly e sdle . Bl ddasill (e oyl (oY) cplil 1aa Wlua (al o181
Las A g pall A85a Taladl Jaua 2laf Waadl jigi aaly o e Jaadl Fial) dladsl)
Al g pall 3a Lalad Jas Gilia G 618V o iy

X Uniform .4_),;&‘;{\
Y flits/Cycle
10 6
8 5
4
6

O

B0 x NNy e——Throughput

aagall gl ASpa aad B GhgY) e Lty i (10) g

48




AU a0 Eea e e 2022 sle 18 a3l 44 aaal)l Cad) daals Aae

zhiuy) .5

3 aladY) A ASa) A dnshy g el ASaT s LingBl cual) aa b
a5 Al Jalg 1 Jladll 2225 uV) PLA (e w393 ma (g35ee 3Lkl (ye
S S A Laliily Jmsl) () (st Wiy ¢ JalSIL 2S00 e JlaaY)
zodl ladadall Juas (Bage da sl AdaptiveXYZ amsill L) sy 45l
iald A Jalal A6 caad Aaliy) Jlea) cre Aef 750 (e iyl Le e
Sl 71054 e da i) A ylall clias el LSl s pal) Jaatl dually
ol e o) G Cun e A8 Aaiiall A Al et Aali) Mes) e
Al AN 4Sd Jayy A s LoilSlae Coendind LAdbaal) g pall A8 5a Loy
s o yuami@ Y gb cclld pay aially 52kl Juag e i s dle
e Gayb e JAUU Coagl) JSel) Jie ()il Liasliah o Lol (g Lad
[21] [29] S8l Jaxca dad oluad dynganl) 48 ad) lo

49



ST A g ALl 3 gaaall g3 gant) Aajall (e @D Slag) AN il Al CilSed £ Gl

REFERENCES:

[1] Li, C.-L.; Yoo, J.-C.; Han, T.H. Energy-efficient custom topology-
based dynamic voltage-frequency islandenabled network-on-chip
design. J. Semicond. Technol. Sci. 2018, 18, 352—-359.

[2] Fang, J.; Zong, H.; Zhao, H.; Cai, H. Intelligent mapping method for
power consumption and delay optimization based on heterogeneous
NoC platform. Electronics 2019, 8, 912. 3. Lee, Y.S.; Kim, S.; Han,
T.H. Aging-resilient topology synthesis of heterogeneous manycore
network-onchip using genetic algorithm with flexible number of
routers. Electronics 2019, 8, 1458.

[3] Lee, Y.S.; Kim, S.; Han, T.H. Aging-resilient topology synthesis of
heterogeneous manycore network-onchip using genetic algorithm
with flexible number of routers. Electronics 2019, 8, 1458.

[4] Taheri, E.; Mohammadi, K.; Patooghy, A. On—off: A reactive routing
algorithm for dynamic thermal management in 3d NoCs. IET
Comput. Digit. Tech. 2018, 13, 11-19.

[5] Chao, C.-H.; Chen, K.-C.; Yin, T.-C.; Lin, S.-Y.; Wu, A.-Y.
Transport-layer-assisted routing for runtime thermal management of
3D NoC systems. ACM Trans. Embed. Comput. Syst. 2013, 13, 1-
22.

[6] Chen, K.-C.; Kuo, C.-C.; Hung, H.-S.; Wu, A.-Y.A. Traffic-and
thermal-aware adaptive beltway routing for three dimensional
network-on-chip systems. In Proceedings of the 2013 IEEE
International Symposium on Circuits and Systems (ISCAS2013),
Beijing, China, 19-23 May 2013; pp. 1660-1663.

[7] Weldezion, A.Y.; Ebrahimi, M.; Daneshtalab, M.; Tenhunen, H.
Automated power and latency management in heterogeneous 3d nocs.
In Proceedings of the 8th International Workshop on Network on
Chip Architectures, Waikiki, HI, USA, 5 December 2015; pp. 33-38.

[8] Jiang, X.; Lei, X.; Zeng, L.; Watanabe, T. Fully adaptive thermal-
aware routing for runtime thermal management of 3D network-on-
chip. In Proceedings of the International MultiConference of
Engineers and Computer Scientists, Hong Kong, China, 16-18 March
2016.

50



AU a0 Eea e e 2022 sle 18 a3l 44 aaal)l Cad) daals Aae

[9] Lee, Y.-S.; Hsin, H.-K.; Chen, K.-C.; Chang, E.-J.; Wu, A.-Y.A.
Thermal-aware dynamic buffer allocation for proactive routing
algorithm on 3D network-on-chip systems. In Proceedings of the
Technical Papers of 2014 International Symposium on VLSI Design,
Automation and Test, Hsinchu, Taiwan, 28-30 April 2014¢ pp. 1-4.

[10] Salamat, R.; Khayambashi, M.; Ebrahimi, M.; Bagherzadeh, N.
LEAD: An adaptive 3D-NoC routing algorithm with queuing-theory
based analytical verification. IEEE Trans. Comput. 2018, 67, 1153—
1166.

[11] Seiculescu, C.; Murali, S.; Benini, L.; De Micheli, G. SunFloor 3D:
A tool for networks on chip topology synthesis for 3-D systems on
chips. IEEE Trans. Comput. Aided Des. Integr. Circuits Syst. 2010,
29, 1987-2000.

[12] Charif, A.; Coelho, A.; Ebrahimi, M.; Bagherzadeh, N.; Zergainoh,
N.-E. First-last: A cost-effective adaptive routing solution for tsv-
based three-dimensional networks-on-chip. IEEE Trans. Comput.
2018, 67, 1430 1444.

[13] Zou, T.; Zhang, C.; Peng, X.; Peng, Y. An inter-layer-distance based
routing algorithm for 3D network-onchip. In Proceedings of the CCF
National Conference on Computer Engineering and Technology,
Yinchuan« China, 15-17 August 2018; pp. 26-37.

[14] V.F. Pavilidis and E.G. Friedman, Three-dimensional Integration
Circuit Design, Morgan Kaufmann, 2008.

[15] A.-M Rahmani et al., “Power and area opitmization of 3D networks-
nchip using smart and efficient vertical channels,” in Proc. PATMOS,
2011« pp. 278-287.

[16] H. Sangki, “3D super-via for memory applications,” Micro-Systems
Packaging Initiative (MSPI) Packaging Workshop, 2007.

[17] C. Liu et al., “Vertical interconnects squeezing in symmetric 3D
mesh Network-on-chip,” in Proc. ASP-DAC, 2011, pp. 357-362.

[18] K. Puttaswamy and G.H. Loh, “Thermal herding: microarchitecture
techniques for controlling hotspots in high-performance 3D-
integrated processors,” in Proc. ISCA, 2008, pp. 251-261.

51



ST A g ALl 3 gaaall g3 gant) Aajall (e @D Slag) AN il Al CilSed £ Gl

[19] L. Loi, S. Mitra, T.H. Lee, S. Fujita, and L. Benini, “A low-overhead
fault tolerance scheme for TSV-based 3D network on chip links,” in
Proc. ICCAD, 2008, pp. 598-602.

[20] S. Pasricha, “Exploring serial vertical interconnects for 3D ICs,” in
Proc. DAC, 2009, pp.581-586.

[21] A.-M Rahmani et al., “ARB-NET: a novel adaptive monitoring
platform for stacked mesh 3D NoC architecturs,” in Proc. ASP-DAC,
2012, pp. 413-418.

[22] Intel Corporation, “A touchstone delta system description,” in: Intel
Advanced Information, 1991.

[23] C.J. Glass and L.M. Ni, “The turn model for adative routing,” in
Proc. ISCA, 1992, pp. 278-287.

[24] M. Li, Q. Zeng, and W. Jone, “DyXY — a proximity congestion-
aware deadlock-free dynamic routing method for network on chip,”
in Proc. DAC, 2006, pp. 849-852.

[25] G. Ascia, V. Catania, M. Palesi, and D. Patti, “Implementation and
analysis of a new selection strategy for adaptive routing in networks-
onchip”« IEEE Trans. Comput., vol. 57, no. 6, pp. 809-820, June.
2008.

[26] S. Ma, N.E. Jerger, and Z. Wang, “DBAR: an efficient routing
algorithm to support multiple concurrent applications in networks-on-
chip”, in Proc. ISCA, 2011, pp. 413-424.

[27] M. Ebrahimi et al., “CATRA- congestion aware trapezoid-based
routing algorighm for on-chip networks,” in Proc. DATE, 2012, pp.
320-325.

[28] S.Y. Lin et al., “Traffic-and thermal aware routing for throttled
threedimensional network-on-chip systems,” in Proc. VLSI-DAT,
2011, pp. 1-4.

[29] A.-M. Rahmani et al., “Congestion aware, fault tolerant, and
thermally efficient inter-layer communication scheme for hybrid
NoC-bus 3D architechtures,” in Proc. NOCS, 2011, pp. 65-72.

[30] G.J. Pfister and V.A. Norton, “Hotspot contention and combining in

multistage interconnection networks,” IEEE Trans.Comput., vol. 34,
no. 10 <pp. 943-948, 1985.

52



AU a0 Eea e e 2022 sle 18 a3l 44 aaal)l Cad) daals Aae

[31] W.J. Dally and C.L. Seitz, “Deadlock-free adaptive routing in
multicompter networks using virtual channels,” IEEE Trans.Parallel
Distrib. Syst., vol. 1, no. 3, pp. 187-196, Oct.

53



ST A g ALl 3 gaaall g3 gant) Aajall (e @D Slag) AN il Al CilSed £ Gl

54



Chlug Qb el Blad) A e 2022 ale 18 amll 44 laal) Gyl Axals Alas

(CF-MM) Litiall go lIsll a5 lielly Jilsoll

Fuadigl) AS — Caadl dmala - YL dudia — o)sSs Ll i aa Lo g
YUy g SV Aein aad — il peSlly 4SS

— 2l ey Al duaigl) LK — Gl daala — 3l pgal) Baladi a2
YLy b g S ddia and

i — A5l 55 Al Ausigh) A — Gandl Arala = apde iy (pile o
G A N PG VPRV IN N I WY

1 uaiddal)
(Cell Free Massive MIMO) LAl e JWl Massive MIMO aUai (i jasy

ALY A8l Agelall A Uhe Juadl Ga bl JSG8 pasy s Bl 4y
A el ol bls e Qlall 54030 Massive MIMO oUas xo (UDN)

Massive isian o (s5ini 305 amy A aY) s Grb s2a) Jiai
alsa (B Byl Gldlgell iy Adshiadl sda i dale) Sy asly MIMO
LY ey ylon (peity BloaV) pe old Adasll (puals 2)pall ddaiall (pana Aalids
)il JS dejgall clilsed) Jussi caddiinall Cligat] Aeadll i yey . JlEiny) |
JSy seall axtiiaal) Slea ) deal g ddlide a0 deUaiinly by
ve Aldiaal) ChHLEY) dallee o3 (Jidlly Lpand) lpany g8 JLs (aljia

caaiiuall Cljead JS e bl 2 hasl @i (<G dejsal) sl Calide

A aread AN g0 Jal Massive MIMO s oy ulal) adlall o\
Lﬁi caaazil) dalaia & Bnga Olly Jo CVare jidg o 508 Al saas 40a0

55




(CF-MM) LAY ¢ AAN 7z ) g Jalaall daia adul) JLai¥) aUas dlled Julas g 4 o

N ave e Y cpadinall L adahy Al bl Jo EYaee Guead Jeo 585l
S B an Andipe Judlly g (s ) SN ame ol Anusiall i) Jis
FRN

sdal) clSaally LA e Alall @l elal G Anlially il 1 8 L
diai x5 .MATLAB (R2018a) seliy alatinly siSlaall DA e dgall)
ddhide Glasylivw e (Data Rate) andiie JS bl Jo ¥ aea 455l
2y W S (WA e JW) Massive MIMO oy Zalall Jgeagl) Lalas il
&V UE (1) saelall dlagl e (SNR) gzl 1) 5)LaY) G o G &l
adaily dBaially (5G) selad) Jiall 3 sadinall dpui)) Adadyl Liias 1) (BS
Cell Free .Uail SNR i (Small Cells) 3ysall LAY, Massive MIMO
835 wan 8 ol AT ale Ay olld ey L 2 .- jiaddl Massive MIMO
dalal) Al o AUl 1as 5)08 s AL VLA 3 dexdiod) dakiy)
Dbaall [ads aladtiuly ol g (pediiue Bae dgag e gl Saclall Abagll e
138 553 Liyd Dadly agie IS deady Lalall saclall Alane sad Apajils dpia)ll
a8 Al Alagll o el st s LY 585 e Bl

Ao 210 w28 G35 5t Jaally dpiaiindl = )5aY)

Massive ol yall LA (Massive MIMO .l :4alidall clals!)
SINR (LAl e Js) MIMO

56




Chlug Qb el Blad) A e 2022 ale 18 amll 44 laal) Gyl Axals Alas

Study and analysis the Efficiency of a
Cell-Free Massive MIMO
Communication System

Ali Jeha: Doctoral Student — Communication Engineering - Al-
Baath University - Faculty of Mechanical and Electrical
Engineering -Department of Electronics and Communications
Engineering.

Dr. Chehada Moussa: Doctor - Al-Baath University - Faculty of
Mechanical and Electrical Engineering -Department of Electronics
and Communications Engineering.

Dr. Mazen Yousef: Doctor - Al-Baath University - Faculty of
Mechanical and Electrical Engineering -Department of Electronics
and Communications Engineering.

Abstract

Cell Free Massive MIMO is a new system that combines the best
advantages of Ultra Dense Networks (UDN) with Massive MIMO
Cellular System to overcome its weaknesses. One way to visualize
it is to consider a network containing a single Massive MIMO
array, deconstruct that array, and spread the individual antennas to
different locations within the coverage area, while keeping the
same transmit/receive algorithms. When servicing the user's
equipment, the distributed antennas will then transmit each data
signal of different power and phase angle, so that, it arrives at the
desired user device simultaneously and thus reinforce each other.
Likewise, the signals received at the various jointly distributed
antennas are processing to extract data from all user equipment.
The primary motivation behind the Cell-Free Massive MIMO
system was to design a new network infrastructure capable of
providing uniform data rates in the coverage area, i.e. focusing on
improving the data rates enjoyed by the user, rather than the
average rates or peak rates, which are already too high in current
networks.
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In this paper, we will compare the performance of cell-free
networks and traditional cellular networks through simulation using
MATLAB (R2018a) program. The data rates for each user will be
analyzed and compared under different scenarios for deployment of
cell-free Massive MIMO access points. We then introduce a
comparison of the uplink SNR values (UE to BS) achieved by the
5G major Massive MIMO and Small Cells with SNR values by
Cell-Free Massive MIMO Proposed system. Then, another
important factor in determining the quality of the systems used in
wireless communications will be studying, which is the ability of
this system to remove the interference on the uplink resulting from
the presence of several users sending using the same time and
frequency sources to the base station of their service. Finally, the
ability of this system to focus the signal towards the desired user on
the downlink in the case of centimeter and millimeter waves
studied and it performed well.

Key words: Massive MIMO System, Small Cells, Cell-Free
Massive MIMO System, SINR.
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Improve Detection Of Slow Dos Attacks

Using Systolic Arrays

Abstract

The growing popularity of the Internet offers many network-
enabled services that the user can access. However, the
attackers try to deprive the user of these vital services
through DoS (Denial of Service) attacks. Dealing with a DoS
attack targeting the application layer with a slow rate of traffic

is one of the main challenges that service providers face now.

In this paper, a deep classification model using flow data and
systolic matrices is proposed to detect a slow DoS attack on
HTTP. The classifier was evaluated using the CICIDS2017
dataset. The obtained results showed that the classifier could

obtain an accuracy of 99.9952%.

Keywords: slow denial of service, data flow, systolic

matrices, deep learning.
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for i=1:80
AG)- (2 / (1 + exp(-2*(B()+D (i :)*Q)))-1);
for j=1:5
S (i, i) =B2(j)+D2(j, :)*A";
End
end
for j=1:5
for i=1:80
SS (1,]) =SS (1, ) +S (i, i);
End
End
for j=1:5
ss2(j)= 2. / (1 + exp(-2*SS(j))) - 1;

end
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122




cilual) Jlas a 2022 e 18 amll 44 alaall  Gayd) daaly Al
F1 score Recall Precision Traffic type
1.00 1.00 0.99 Benign
0.99 0.99 1.00 Slowloris
0.99 0.99 1.00 Slowhttptest
1.00 1.00 1.00 Hulk
1.00 1.00 1.00 GoldenEye
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99.9920 [22] CICIDS2017 ML
99.6100 [21] CICIDS2017 DL
82.1000 [23] CICIDS2017 SVM
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Locate the sniper with sound sensors
M. Masoud Ali Ali"

Summary

Sniper locating methods fall into two distinct
subcategories - Estimation, which determines where to fire,
and Detection, which determines whether the detected signal is
sniper fire or noise. Both problems depend mainly on the
acoustic signals from one or several shots, which can be
detected, and when captured by the acoustic sensor nodes.
These measurements can then be used to estimate where the
shot was fired.

In this study, we used MATLAB to generate a sample of
Muzzle Blast (MB) burst signal arrival time measurements,
which we used to calculate the time difference of arrival
(TDOA) between the sensors. Using a model based on TDOA
data, we were able to determine the Angles of Arrives (AOA)
shot angle and implement a maximum likelihood method to
estimate the sniper's position. We then investigated the effect
of different sensor node arrangements, as well as coefficient
variance, on positioning accuracy. In addition to guesswork,
we used the triangular road test to explore the sniper location
and the Neyman-Pearson lemma (NPL) hypothesis to
distinguish sniper shot from noise.

Keyword: locating - Sniper - acoustic sensor - time-of-arrival
difference (TDOA)

* Engineer: Masoud Ali Ali, PhD student at Al-Baath University -
Faculty of Mechanical and Electrical Engineering - Department of
Electronics and Communications Engineering - under the supervision
of Prof. Dr.. Shehada Al-Mousa
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