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1. Industrial Internet of Things
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1. Deep Deterministic Policy Gradient

2. Soft Actor-Critic

3. State Super Sampling Soft Actor-Critic

4. Super Sampling Info-GaN

5. Twin Delayed Deep Deterministic Policy Gradient
6. Quality of Services
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2. Administrative Data Maturity Model
3. Software-Defined Networking
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1. Offloading
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2. Multi-Access Edge Computing
3. Mobile Cloud Computing

1 S e £ySmranad gy (MINLP)' Lilises g sas ad e
Gan b lhbre gl 5 b cliy Lanass wiglsy o )35)h 550
e bl oad ausap ilby hiby w3l S eeS
S 4 s (il e s SUSS )l edlitul g (SeS (sla e
2 e oSl e g oS b oo (giludie Al
ol 9 S o |y At 0nBsjs8 Sy 4 b 0nd >l ADMM
SIS Gige 4 g IS bysie I (e oS N
ey sl 3 G gjlodend @l Nipdie Sluyiorn
S 0o a4y g > il ]y g (5l bawgie 36 Nl oo
Egeime 3 bl Cuwd yieS (Shomy b S yete slaety sl a4
HoT )3 aelnix by 5,15k sl 50 (ol (ooleidey wiysX)
[3] conl aigeS 3L L

Sluls g > @by IS5k clp com)eS [V ] 22y
Grao 1 amd o 4l Ggbl) slodige al 5 Sen cpl -4
o ol &S 3950 ey H 00 pl —ad ()lone by (22 (555
Sy bey ancio b Jas cwl Copie g pl —dd oS Y
D9 03> (LS i Cumdy U 3gd o0 oy pl g ad slajgyw
Sbcadgin cole) b iyl Spae ilodine ©jge 4 i
0araSS Jluoyj 4 dline 35800 Jodd Bajgpw o sl )0k
date sloel) g 2980 SSE (555 (ilwdinge 5 Sl plie
5 3Pl SGpae (L ol sVl ggerme ) 33,5 (0 &)
Silodnd @i WS o bats 1) gl —ad g (g)luly @Sd plosil
h ol g (Bolai panass slagbyy 4 Cund oySl iy
SNk sl (oot pgSU ) lio Lol (65l Lo gozre A oo L5
Sipl Gpae 5 o gygome &5 Canl pl —ad Glusbxe 3 @lby
5 Sl glie dligy parass o) S 3yl 0 Casd 411 ol
S Spae & am 0 Wl ) =l ()80 g (sl JUiE) olgs
V]S oo S sl a5l plodj) jl g aieS | e (555

S 2 dooly il pojl e Slislo (1933lj9) 20)8 4 4257 L
1S dis ol bl 1 deee Lolenl @5 4 gl b Ll
L'):{‘ gl:'r.’.'.?l d‘).g d)lfs)'t.u LL o Dlg.)' d\d,,l LgLasoli‘:...u) s
@l i 3y90 dlie A3l 423> dgmg ol 4 Lol adso o Ll
s d‘)’. d9>90 sad oKy OT O )‘l &S col L',,{I d)*frv"*"-‘
0305 3 Ao pl & 225 AL g g Bl L I S Pl
ot oS 5 oolizal b g a5 E o (clalarsin e lus
1615 5 caslio lvel, ol s glalondin loj )3 o (5ol &y oo
Pl (gilosinge ot ysSIl 3l i ol o (sl 905 2L o (4l
Caolie Baa b cayy b oolpiig gy Cawl oad edlatwl il
Skl glie 69y 2 Alby SVole @595 5 )b culio 455 cws
L oawlie ) .l ool Doy lie slajigy 4 cuns |y )
5 A O & ol Sl Sl g gy Hle 0> st
Ol 03,18 (slacgiloand 5 agtaleil il (Be) 4 JolS Sk
s 6L 3l Nl oo g Cansl S0 (ool () oS Wlodls
sosls 5l ey cal byl sy a8 wald Sl ) Gl )
lpging gy &S Cal oyl by s 5 o edlatwl Cdeuly Aly
AGD s ly IS Glal gloj 9 202V BY (0 ]y (55 Spae
IV ] canl ooy ials (500 sla g, b duslie ;3 aoyd

1. Mixed Integer Nonlinear Programming
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Algorithm 1 - Proposed Algorithm for Improving Offloading with Genetic Optimization (I0GO)

Input: Training episode number Tepi; training step number Tstep; model update frequency U; decay factor {; model update number t_epochs
Output: Offloading probability of IoT devices yt; transmission power of IoT devices 6t; scheduling policy of IoT devices [t

1: Initialize random seed, experience replay pool D, system environment, network parameters

2: Settime_steps =0
3: for episode = 1 to Tepi do

Generating the initial population of chromosomes in the Genetic Algorithm.

Set reward = 0, energy = 0

Obtain action Network from the genes of the chromosomes in the current generation

4

5

6: for step = 1 to Max iteration do

7:

8 Obtain the Elite chromosomes, calculate reward R(t)
9

Store Elite chromosomes and removal of non-elite chromosomes.

10: fori=1tot_epochs do

11: Combining elite chromosomes with each other and generating new chromosomes for the next generation.
12: Calculate the decay reward discount reward = r + (*discount_reward

13: 1 « discount_reward

14: Update network parameters ¢

15: end for

16: Save the updated network parameters ITold « ITp

17: end for

18:  end for

19: Return yt, 6t, [t
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Notations Definitions Value
C Number of VMs ¥
0 Task size YMB ~aMB
f The computational frequency of IoT devices \ GHz
H The computational frequency of edge server ¥/¥ GHz
w Bandwidth of IoT device \ MHz
i The max transmission power of IoT device Voo mW
oAl Gaussian white noise =Y.+ dBm
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Energy Consumption By Diffrennt DRL Algorithms
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[11 K. Peng, et al., "Intelligent computation offloading and resource
allocation in IIoT with end-edge-cloud computing using NSGA-IIL"
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