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Abstract: Multi-homing delay tolerant mobile network can alleviate the high error rate and frequent disruptions
effectively, adopted by logistics internet of things. However, its resource allocation algorithms are of computational
complexity and poor real-time because of multi-homing, Give a resource allocation algorithm on the access procedure
with utility differential method, and can ensure every step utility of processes increasing, with O (n) algorithm time
complexity for real-time application, Finally, having implanted delay tolerant network protocol framework code such
as DTN2 and LTP in NS2, scenario simulation with parse nodes shows approximation algorithm can still provide
satisfied performance and meet the real-time demands.
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Procedure Allocation_Bandwidth (¢, j, Array[ m0, ser-
vice] )

(1) I count<Zi and (Bremainder=>0) then /i 4 sizeof
(queue)

(2) For j= service] to 0 step —1 AMIELTFIA DB R

(3) For m=m0 to 0 step —1

(4) For Each e In group(j, m)

(5) If bandwidth (queue)>=>Array[m,service] ] Then

(6) allocation ( bandwidth ( queue), e, Array [ m, ser-
vice] ]

(7)  bandwidth(queue) — = Array[m, service] JA4THC

(8)  Else //4% i # i BAZ

9 Birw skip(e)«1; BEMEE count+1

(10) End if

(11) Nexte

(12) Nextm

(13) Next j

(14) End If

END
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Procedure AllocationdNewcall _ HO (minB [ ], deltaB
[mO \j])

ABREHESWRER WP HRIEFE. B5F U ¥
fits

(1) If Bremainder>0 then

(2) Call Allocation_Bandwidth(1,6, minB[m0,6] )

(3) Call Allocation_Bandwidth(1,3, deltaB{m0,3])

(4) Else AMRGETH , WA IE 78 FEFT WP A B 77
R NBRE SRR 5 FF I 1 R RN T A B/ 3.

(5) For j=0 to service] AM 0 Fl&Hih

(6) For m=9 to 0 setp —1ABPHERBEFREEZR/D
W

(7) For Each e In group(j, m)

(8) If B(e)>minB(e) and skip(e) =0 then

(9) If MarkBremainder<minB[7] then

(10) MarkDecreaseBandwidth(e, deltaB[m,;])

(11) MarkBremainder+ = deltaB[m,j]

(12) Else

(13) allocation(i,e, Bremainder) A3 B HF IR

(14) End ABKHBTEFR

(15) Endif

(16) else

17 BHriE skip(e)<1; BiN£E count+1

(18) End if

(19) Nexte

(20) Next m

(21) Next j AT ERE A (R IEFEHEAT MR R
I8 NBRARSE S0 5 I TT 4R W T8 B Rbm i R T MBS

(22) IfMarkBremainder<minB[:] then

(23) For j=0 to service] AM 0 L\ &FiE

(24) For m=9 to 0 setp —1

(25) For Each e In group(j, m)

(26) 1f MarkBremainder<<minB[ 7] then

(27) MarkDecreaseBandwidth(e, minB[e])

(28) MarkBremainder+= minB[e]

A BB AU=Uyew — U, —7Uno (B(in)) — (1
—BUD . A Unew RARFEA TP 0 R 8025 Us N
H Ak EZEHEAT BRI SR B HRKR 5 v IR E RE M LIS T
FE, PSR NEEBK, LA y o
AR S RN R R R R R v T
IR 3542 51) ;8 A boolean R & , 2 4E 45 { R FF A i, BUAE R 05
LEZ OB, BER 1.

AR AU<=0, R HECH 58 HIELH; a0 AU>0,
WRBE S, & RPICIT R,

(29) Elself Unew —3U; — ¥y(Uno (B(in)) —(1—RU,) >
0 then

(30) DoKillMarkDecreaseBandwidth()

(31) Allocation_Bandwidth(7,6, Bremainder)

(32) End

(33) else

(34) BFrE skipe)=1; 22§ count+1

(35) End If

(36) Endif

(37) Nexte

(38) Nextm

(39) Next j

(40) else

(41) DeMarkDecreaseBandwidth(e, deltaB[m,j])

(42) MarkBremainder<-0

(43) Endif

END
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Procedure Access_on_Enhanced_Utility O

AZFRERR(D , MRS AZ H FEA &0, B IER/D
TR B IRAA TR, WX BAF A7 skip(e) 2k 0
Bk 55 FRIR B A Bl B 8 : B2 SRR AR, 4 ok,
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(2)Call Allocation_Bandwidth(z,6, minB[9,6]) AO
(n)

Agroup(G, m) FHRHATHEF (VR BB ASY &8 i, B i
BB NUE. BERERS, BLFRHTREART
Int (bandwidth(queue)/ min(B(i))), BB B0 ]| B 2 E F
& O(). AR F RGBT 32 1 B OCnlogn).

AT ERE _RERFROIE,HRHERAB T
Bk 57K M4 HAB T B R G =3~0). HEREN
H O(n) BR— BB AT 3~4 IRF R TR 2.

(3% AB; ,, BET BB deltaB[1,5]

(4)Call Allocation_Bandwidth(i,3, deltaB[9,31) AO)

(5)If Newecall or Handover Then AR B 2

Call AllocationdNewcall_HO(minB[ J],deltaB[9,3])

END ABEH AR T LA sBIImIRE 2o, B O).
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