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Abstract

Purpose: This study aims to improve supply chain efficiency by examining the integration of lean strategies with
distributed computing architecture. The main goal is to reduce waste and optimize resource consumption by coordinating
processes and utilizing modern processing technologies.

Methodology: In this study, a three-layer architecture is designed to implement lean concepts and distributed
computing architecture simultaneously. The first layer provides real-time access to data throughout the supply chain. The
second layer is responsible for coordinating lean processes with real demand, and the third layer offers optimal data
distribution with observability and controllability. Algorithms are presented to manage node behavior and prevent
network disruption.

Findings: The results of implementing this hybrid approach show that the proposed structure effectively reduces waste
due to overproduction, product defects, unnecessary transportation, waiting times, and redundant processing. Also,
reducing inventory levels, improving information flow, increasing agility, and the ability to respond quickly to changes in
demand are other benefits of the designed system.

Originality/Value: The innovation of this research lies in simultaneously combining lean concepts with distributed
computing technology and providing a coherent layered architecture to improve supply chain performance. This
framework can be used as an intelligent and forward-looking model for designing efficient, flexible, and low-cost supply
chains in various industries.
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Table 1- Distributed computing approach in implementing lean strategy.
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Algorithm 1- Evaluation of input nodes in the presentation layer.

95 28l 699,9 Olsear (IN) Jsl ¥ ;5 (595,5 sloo 5 51 (slasgazs .

358 glwlis (N) degozeo ojlasl ¥

Do gy IN;:: {injl,injz,...,injs} HLo LN ae goe anslids ¥

ox plul IN # @ a5 Slos b ¥

o bl it L., (sl IN degazme 53 oo, i g Cuglyl 4 4295 L .0

35 glulid Sgl5 0,5 .7

(0l T iS5 03511 1, (6 piiombidio b a3 slacusgama1 S E<s Ll Jlasl Lin} 51.¥
395 el G395 31 Simb Cuglyl 4 in] o, gyl A

Sl A

S5 0310 Comd t o S ;i_{ini oS ).

oo inbed d(in)): = t &gty |, Jol 4 53 S8 0,5 Bin) alols ) )
lF T S il s 395 Sulass 5k < d(ind) Lal,o Lk plyin) 0,5 51.0Y
59 Jize d(in): = k Lyl o5 ayinl o 5 A

STl A F

05 oo Jluyl 955 oolued 4 [ K+ 1 acgazmain) 0,5 10

AT

0k 4 Gglans Il Y 080N el 0dfs 2ol alo o 3315 0l 4 e 4SS5 pea 53 Lo S5 Shee sl &Y 2 &Sepl w4z b
ooy SleplSan dbaoS 03 gacpanl C3L5o b gl Jlasl S Sl 3 5 3 55 20 S alralr b Gl s (6 05 elike
P L;J”fjle-wﬁaw 6%%‘)@)\3\ 13 6558 g0 Jame Lao S oled & by lawss 5 U8 o Jite 5580 S el OleMb) -y
e 25 S5 S 9S 05 4 o 2 b o JlE O(1) 4 (sl O(112) 355 Sl g 53 4) 0, S o (S w55 0ol
583 S 3 sslome SUapimn ) Ol 4 e 5 nadiss (la S plas 4 ) Comdls ol o] ol O 4l oS 555 oo 4 g
Lol ol 550 s 05 S5 Sl s2wd 2355050 (62505 5 SG 0l dn) ps 50 3l ol 5uls s 5 S5 3 glre S 5 ool
b g Glranlis oy VIS0 505 oo ool ‘J;\u;atiﬁbcﬁj@\jwwﬁﬁuwﬂ;ﬁu4{QTMjw\au

Wl 0 oyl ol I (Sladl Jaun s 48 ns oo 0LES (ol (586 ) oty 0,8 Jas 5 Jitns s 5 2 5

e glaply (Solas colid )8 i g5lupllen -1 S
Figure 1- System synchronization in random recognition of correct messages.
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Figure 2- Applying the scalability parameter.
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Figure 3- Unnecessary transportation and movement.
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Algorithm 2- Random node calling algorithm.
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Algorithm 3- Logic layer algorithm.
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Figure 4- Overall structure of the system in the supply chain.
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Figure 5- Removing destructive and stray nodes.

083> Y lasl U‘)ﬁ? 6‘)‘3 (oo ‘Sx‘&ik:aS)L:aA -F Ji&
Figure 6- System participation to compensate for deleted connections.
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Figure 7- Subsystem performance after removing malicious paths.

QJJJLAL BLESp L;Lkajfubj &LNL\.:\! c.\..gda u‘}>‘jz SD = {IN{ — By} 4L oo S Laesls ch:.Z.:v.i 4.3\1 L.J'DSL 450.3" 4 a5 L:
cb-ﬂ))b;\»ﬁ‘ D.L'.A)Lu)‘ u‘}.&i:jQu‘)‘))ffw)jgjkjabb)t?b&ﬂ ‘VL)CA?@A\ r.ﬁ)dtﬁcfﬂﬂ\.;y (":‘i)ji” 13 (ol 425;
L;LAJJS.SJ g_fb.))‘ 4\.:)\.:: ).’."\';@)j; QL...«»LM BE Sad QV JS))LA.: J‘Sd‘ de)\ bda 6\.&5; Comndy ‘) a.\.:v.kﬁu 39,9 L;Lﬂsajf gd.g...:u
@)}3 uc"U°J;>=-’) 4.{.:..:).) QL.:Z;.:L &Q}ﬂ@j [ aﬂ>.> QTA.: J.A.‘.a LSL*”@,&JJ 4.{...’): >)§l.a.9 L;dm 4.;9 w‘ BE) \ﬁ) cJ)‘J LQJSV.Q.A
Ges ol il oy Y o e 53 el a3 on o) (J 235555 ) oty pdim s Slinlws 053 5 Il slaaY S Clls e il 03 S e
Srasl (i o laaSis y Oledbl Jals dsls (godaie ¥l 5 L5l s N () 53 (65550 5 588 slae S 1,5 355 sas
55 sl b lag 1l (53lmasly 53 pme Y 020558 (o 5 (6l 10 $m3 oo 5 (6 200 31 Oty (SLaaSB b 5 4 52 2830
DS = [IN{ —BN}LJELZAjﬁ.L:@)j; C)qu\.z-_a BE) r}w M“V LY 4>j3 Ly ‘):a.: L)'f-‘ BE) D.Li;d.:«\)\ 6@&)}.{” >J'-‘-§Ja )\Jj ol TS JJ'I.S

.JJIJAJS,."«@LS)L'a'-LﬂMﬁ)ﬁ (Solu gl &S Conl sl 4 50 ) (e 2 1 SI> it 43 4 sles S lgreay uolio poey a5

Budaus oA s el

AT G A by el

s S 50 J 1S glayiel)ly (g5lwesly -A JSb
Figure 8- Implementing control parameters in a system.
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Algorithm 4- Random node calling algorithm.

_

595 Lzl Glejad &gt s (NG T S K < 8) ith g 555 (N1 < £ < 8) jth a5 6l 55! -
9 alosl 3 Jl e ind # ind a5 by b .

595 bzl by € [B] slls o 51 Sy o (sl (bolas wi oSl -

Sgd g0 5 T Cdle (V) alail) j0 00l Byxo awlii Lby lo s 5o
B NB;# @ a5 bt .

o5y o410 3l By ae gaze 45 oadbdly o awlis 51,

9058 JoS25 Cop e -

Aokt

8T ls 5l By ds goxo 45 oabdl o awlin ST 31,

398 Jo525 Coj pmaile N ¢

Sygo ol gy VN

e Jie | als yo 4 9 3 in) awlis Y

STkl Y

355 Jizie ) alo o 4 L5 Lo olg3 3 Coy N Coy # @ a5 Slojl N F
okb Vo

L > < v B v =

5 n plomil ome ) ooty (ini;1 < k < s) ith Wﬁ;;(in];;l <t <s)jth Mﬁjduwggyj “.:i)jfjlgo_-)sb.
Wl pdsaasls ((g3lmesly oo oSl 5035 513 (VE) adaly odsisl o ) s801 (53lmesly b oS oo Lol
det(Co) #0, foralli #j. ()

Ol Ao o 1) 5388 s 3 Sy o sl (S5 ot 455 b L s scalin BB by s Jas L 53 g 0l 21
a5 b ppmen S 0 fae (1X G oy 5le) (G Jaw 5150 G lsieas 9B # 0 5o 3,1 5ol 135 X7 = ax(t) + Bu(t) alaly cdisss
a0 X = AX(t) + Bu(t) & ax55 b s mth o1 55 det(Co) # 0 amss 53 Col ISl sike S ols1 3 sl 55 I Ll S0 &
‘\SV.;S‘.)@)MJJQL:\Jbdbc\;i}fcuﬂiﬁuid)jz}Bwﬁut\sw‘ﬂ\.}s‘q-}:b..)ﬁ&glﬁdﬁ\m—lgb}w).)(jwju

det(Co) #0, foralli# ] jasin ysba i) o)ls 55 Bjs L B) 3l S o XM (ink) — e Axtox(t,)

70



(\T'V) Al G)LQ.:«A\ )92

FV-V¥iamin 33315 9 Julox ¢ 53l 10 v

Al ol osls gL Vv 5 gl JSKo 3 ey ol 3l (Sl 50

«
.
< — o ?
o ¢ By e
® =
\ 2\ b
° v e
AN Y 77
. A A o
N A 2 N =
o W = {
L 2 X x S
S =
o N o
- aq . °
/c\
e o

<S50y Slblis)f oloul g i jo (Aol (g392750 -1 S
Figure 9- Excess inventory in the system and the creation of unnecessary connections.
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Figure 10- System performance management.
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Figure 11- Subsystem performance after applying performance management.
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Figure 14- Subsystem performance after applying performance management.
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