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Abstract

Pub/Sub Mechanism for Realizing Message Delivery With

Consideration for Priority

Yuta KITA

In this research, we propose a Publish/Subscribe (Pub/Sub) model that enables
message delivery control considering priority levels for messages generated by IoT sen-
sors during disaster events. Our primary focus is on real-time prioritization of critical
messages, particularly in sudden disasters such as landslides. Traditional Pub/Sub mod-
els have mainly emphasized load balancing and low latency but have not incorporated
priority-based message delivery control.

To address this issue, we enhance a distributed topic-based Pub/Sub approach
using Skip Graph by introducing a search method that prioritizes messages based on
their importance. This method improves real-time message delivery by ensuring that
high-priority messages are transmitted first. Simulation results demonstrate that the
proposed method enhances the speed of information transmission during disaster events

while efficiently distributing system load.
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J—FEWIETZ. BRIZLTOR» o8 hh 2.

) N
interval =
Lount@)J

BBIC, RDF/ — FRIFEFAWTX vt —I %37 L 7= Publisher / — F % XU 129
K=t/ —FRIRETS. 2B, WELLHR— 1/ — FAOD Publisher / — F2> 5 DExiX
BARy 71 35,

5.3.2 HER—F/—FDREH

BRALILE 5 @ Skip Graph IZBWT, 5 MY ZIZBT A XU N—=2 v FRT bL
2 111100) @ Publisher 205, B BEBLEEOEVELE S5 DX v —INRITI N =
D, PR—=+ /= FOPEHERT.

K=+ —ROBERDZALD, ¥ R-F/ —FBD 8 LRETS. /2, /—FOM
Rk, 4 ekdohs.

mmﬂ@z{1+(%—&)xgiiJ:{I+<¥jd>x§iiJ:8
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5.3 PSG-TBPS

. N 32
interval = | —— | = | — | =4
count(h) 8

PR—b/ — FEEBROIREL-DT, HE ) — o —EMRTYHR—F/ — K& %
FELVZRMIEMTS. UTRCHR—F 7 — FOEEDFIEH %77
1. B ) — K (XAvt—%F{TL 7= Publisher) :

RYN—=y FRZ PV (11100); = (28)10

2. RD/—F:
28 44=32 = 32 mod32=0 (00000)s
3. R/ —FK:
0+4=4 (00100)s
4. R/ —K:
44+4=28 (01000)2
5 RO/ —K:
8+4=12 (01100),
6. RDJ—FK:
1244=16 (10000)
7. RDJ—F:
16+4=20 (10100)
8. R/ —FK:

2044 =24 (11000),
9. Y R—F/—FEEDKRT:

244+4=28 = 28 mod 32=28 (11100)

ROID /) — FICR o727, BEEKTT 5.

DEDOFIEEI DI AR—F/ — FOBEEEITS.
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5.3 PSG-TBPS

5.3.3 RIAFNBR

X 5.3 1277F, PSG-TBPS (2$1F % Publisher, Subscriber ORI % FWCTAFIET
FAFEN 28R 2 i s 5. 5.3 Tl&, Publisher X > N—> v FRZ & 1101101 %
b0 Keyd @/ — K, Subscriber 23X ¥ N—2 v FRZ7 & [11011) 23D Keyll ®/ — K
TdH%. Publisher 22 HBIEE 5 DX vt —I0FITXN, Subscriber FTEERT LT
%. ko SG-TBPS O F{ETiX, Publisher 725 Subscriber ¥ TOEMEREEIX, 3 &
%. IREFIETIE, Publisher 2HBELE S DX v —INFEfTINT &, R—F/ —
RHRX T oN—y FRZ & 1100005 & [01011) 28D/ —FEEED. 207D, HFR
WEHR—=—F//—FE2ED 320/ — FEHV, ROEEBHEREIFE V. — F Keyld 25
Publisher 226 FITE N X v =Y %2R(ETS. Lo TIREFETORGHBRIT 2 bk
D, SG-TBPS L HIRLKE % 5.

Ll @@@Q@@“@@@@@@

SN O © © “‘
GO OLOO)
Levels (DD OO®
@
O(DOCOW D () -G GGG
Level 2 OO:C 3 -
OO G O WE @
Leyelld OO 1@ QIO
OO OO OCOOOCOWOA O EO@ W
Level O 1010 hiiil} oMo 1010 Tom 00010 000M 1000 o10m
Publisher Subscriber Support node

5.3 PSG-TBPS T DEEREEE M HE D5
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5.4 PATM-TBPS

5.4 PATM-TBPS

SRT LEROAFHIRE BEEEOEVR vt —YD Y 7 ARA AERFIL XS, Fik
ZIRET 2. LTI PSG-TBPS T, BEEOE WX v £ —% Publisher 72 6547 X
Nz &, BEEX vy b —IVHIEARICKD, AT LAQEMIEL 2%, AFETRE, BETF
% ATM-TBPS[8] THWHN 5, RMEMET LTV X AICELEFERHEAS DR T-FIE
PIRET 5. EFESMC, SBEE Yy 7128 T % Subscriber ZEB/EINCARIF X 55
HEBMmL, REFETEUTORY O —IECTERRRBREZRET .

1. BEEE MY Y ZIZET % Subscriber / — FET Y b U & UTHEE

2. Skip Graph &L ~N)VEEEE /) — RICHYS T 5/ —F2T > MY & UTREF
3. FAl— ¥ v Z® subscriber / — FET> bV & UTHERF

4. ZELLVTREBOZ > MY Z20R%

5. MLANLD /) —Fzxy b U UTHRE

6. H/ — RIZiftWx—%2#FH >/ —F2T > MY & U THRE

AFETE, Py 7 oBEEEREHWTREBEROEHZ1T5 720, BIFORKIKICU Nz
BT 5.

PRIO(t) Ny 7t DBEE

HPRIO(E) (R EICBT2&EBEE Yy 7O Subscriber =2 Y OFE

ZZT, Pihreshola ®BEREE Lzt %, HPRIO(E) & PRIO(t) > Pinreshotd it
723 Subscriber =¥ PV DESTH 5. BILLEEEZD 12, BHFOamEICLINZEMN
35,

By < |HPRIO(E)|>|HPRIO(F)|

BEIMUmEZHWT, KFRERCBII KK E & F OIEFRER <prpr ZLFD X 5 ITE
ET 5.
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5.4 PATM-TBPS

E<ppr F< ByVB1VB3sVBsVB;V BgV By

BAMO Ny 7T, BEEOEVWA vy —YRBLELARDEITOR, KEAR MY
ZIWZOWTIE, YRy TOMEENZBIE U BEDEf X 5.
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E6E

¥

ARETI, #%F#E PSG-TBPS & PATM-TBPS O F %73 5.

6.1 55

REFEROBEMMEERGMT 272012, 32 —yaryTiHiid s, 3, REFE
PSG-TBPS OFHii G OWTHEHR T 2. D) — MBI LT EELEA v —
IUH, BERICEHRE SN TV E 2R T 2720, 2KD ) — PR B2 6, KR
6.1 127" Publisher ¥ Suubscriber D 8X — 12T I a2l —2ary2E MT 5. Xvt—
VEEEIZ 12505 BiEr L, BREZ 2 WEIEITS. BATEENZ, 30 Flr LR
WKIFPEZBER LD 02 HWS.

iz, 1RZEFiE PATM-TBPS Qi 51OV TR T 5. ¥ — FECE 10,000 &

#£6.1 FHIRRR—2 T X—X&

pattern | Publisher | Subscriber | Number of total nodes
o} 10 990 | 1,000 or 10,000 or 100,000
B 500 500 | 1,000 or 10,000 or 100,000
0 990 10 | 1,000 or 10,000 or 100,000
) 1 9 | 1,000 or 10,000 or 100,000
€ 5 5 | 1,000 or 10,000 or 100,000
¢ 9 1| 1,000 or 10,000 or 100,000
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6.2 FHlEE

L, &/ — K285 5 20 ¥y 712 Publisher %7213 Subscriber £ LTHZMT 5. & b
Y'w 7% Publisher #% 1 £ L, Subscriber 8% 10 25 1280 ¥ TZE(L ¥ D, L
BIOVWTHHEEZITS. &b, AEEBTRIEEEOSHWX v —Y2EBLE 4,5 LED,
BIERIE Pireshola =4 £ 3 5.

6.2 FHEIEIE
AR O W TN 5. BFEOFMEEICIX, UTFD 3 2% HW3.

(1) X v t—YDFERERRE
(2) X vt — Y OELEIEUERER]

(3) BmiEX vt — IR

Ryt —Y OFHRE#EH KX, Publisher 28X vt =Y 2 RIT L L Fi2, RO
Suubscriber ¥ TD X vt —YELRICEIF 5, HRROBHIF/HZ RS

X vt — Y OEGERERNE, %/ — FNTORLUBIER 1 2 V), / — FREOELLERE
Kfdz 10 S VB, ~ TRy TROF/ — FEE 10, F/ — FBICHE L S0 5 5L
IR 0.1 S UM L, Xvt—YOFPIREREEI SEHEITS.

A X vt — I8, Publisher WX vt —I2RITLIZE 212, MROD Suubscriber ¥
TOX vt —YEGRICBI}S, /— FETEEINLEX vy t—YDREZETH 5. BREAR
T, BEX v =Y E I AT LR2ROEMRKIERT DL T 5.

6.3 HWRCEZE
6.3.1 FRT ZHUW%4 L PSG-TBPS TOEYRERKE

X 6.1 225X 6.5 ITEEEZ  DFHREREBELZRT. K611k, ROEBLEEDEHV
Xyt —I TORERKEZNELEZHDTH 3. HMEFIEL KR UIERFED YRR
HED, mAKTO0NRERP L TWE IR TES. LrL, Xvb—IDEEICHE
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6.3 fREBE

5§, Publisher (¥ Subscriber O EEDY 10 & D70 A — 2B WTIE, EERE
EXEfINTORWZ e nhd. T, IBEFEIBVWT, My 27030 — M
DVIRNRR = ZBWTD, Y R— ) — FEMRT 2D THreEIZLNRS. K65
1%, BEEPRBEOR y -V OVEERERELIE LD TH L. HRFIEICHF
FELAFOHIEE AW 79, FHRERERICOVWT DR TORE X — > THEEDHE
EEFOND Z e DR TE .

16

W SG-TBPS_1000 0 SG-TBPS_10000 & SG-TBPS_100000
14

M PSG-TBPS_1000 PSG-TBPS_10000 @ PSG-TBPS_100000

12

10

Average Hops

500, 500 990, 10

Publisher, Subscriber

X 6.1 FHREEREEE (X yt—IBEHE 5)
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6.3 fREBE

16

W SG-TBPS_1000 JSG-TBPS_10000 B8 SG-TBPS_100000
14

B PSG-TBPS_1000 PSG-TBPS_10000 @ PSG-TBPS_100000

12

10

Average Hops

Publisher, Subscriber

6.2 “PHEEREE Xy t—IBEE 4)

16

W SG-TBPS_1000 0 SG-TBPS_10000 & SG-TBPS_100000
14

B PSG-TBPS_1000 PSG-TBPS_10000 @@ PSG-TBPS_100000

12

10

Average Hops

10, 990 500, 500 990, 10

Publisher, Subscriber

6.3 “PEEREKR (X vt —IB%E 3)
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iR & EHR

6.3

0 SG-TBPS_10000 & SG-TBPS_100000

W SG-TBPS_1000

7 PSG-TBPS_10000 @ PSG-TBPS_100000

B PSG-TBPS_1000

10

o0 ©

sdoH a8eJany

91

55

1,9

500, 500

10, 990

990, 10

Publisher, Subscriber

R (X v —IBEE 2)

i

6.4 PR

0 SG-TBPS_10000 B SG-TBPS_100000

W SG-TBPS_1000

7 PSG-TBPS_10000 @ PSG-TBPS_100000

B PSG-TBPS_1000

N\

10

sdoH a8esany

o0 © < o~ o

55 91

1,9

500, 500

10, 990

990, 10

Publisher, Subscriber

REEE (Xy—IEBRE 1)

5}

6.5 P
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6.3 fREBE

6.3.2 FRT #HAUL4 UL PSG-TBPS TOELEX v —#OHERR

X 6.6 1Z, PSG-TBPS TEEEDRIEVX vt —IMRRTEINzL 2D, kX vt —
SHOMBERE LD TH 5. IRETIE PSG-TBPS Ti&, BLEHE < Publisher £
D2V RKX— 2 Tld, SG-TBPS & U KRIBICHRE X v 2 — DDLU TW5 Z & 5377
5. BEEX v — DBDHEINE 5 DX, Publisher 2 H5EEEDE VR v £ — I HFT -
EEE NI &, Subscriber NOFRZRIZBWTHR— b/ — FEZHWTELR — K2 5K
WERRZTHBT 27-DTHE. Z0kD, BEREENEGHOVX v —I 2RI Yy
7T, /— FRDXyt—IVEENEINL, AT LADAMICEN>TWEEEZ NS,

300000

W SG-TBPS PSG-TBPS

250000

200000

150000

number of messages

100000

50000

0 7772

10, 990 500, 500 990, 10 1,9 55 9,1

Publisher, Subscriber

X 6.6 PSG-TBPS TOHLEX vt —I8
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6.3 fREBE

6.3.3 FRT ZBULA L PSG-TBPS TO#EANEEERR DTS

il

X 6.7 1X, PSG-TBPS TOH#EREBIERE OB ZHEL/-dDTHs. BEEDE
WX vt —I T, IBEFIE PSG-TBPS %% Subscriber 2381 LU 7254 T & B LR R 234

BWEATH 2 e nnsb. ZORERPS, 1RRTFIEPSG-TBPS &, BILEIRDEVA v

DY TNARAL LA EICIZERHTHZ EEZOLNS.

160

-/ PSG-TBPS(5) —-SG-TBPS
140

120

100

80

60

Estimated latency [msec]

40

20

10 20 40 80 160 320 640 1280

Number of subscribers

6.7 PSG-TBPS T DHEEBLREEIE R ] DHERS
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6.3 fREBE

6.3.4 FRT #AW2 PATM-TBPS TOEYREREE

X 6.8 1%, PATM-TBPS TOfEEHT A4 X 60 D& =D FEEEREEZHELZH DT
»H%. BEFIEPATM-TBPS TX vt —IBEEDN 5 LidEVE T TIX, Subscriber £
D50 DRFRETIE, BBXZI Y IRy FTEHETONLTVWE Z D Th 5. ZDE%
1, FREEEY A X% Subscriber 823K & £ EA %728, PSG-TBPS TD~/ILF kv Sk
CHBEMICYI D BD->TWa Zeh0h 5. LeLEDS, 1REFE PATM-TBPS TX v
- VBEEN 5 OGA L, BEELERLRWIERFED ATM-TBPS O RS/
R, 2R 2B L TRELLEPEEN TRV LD DH S, ZHUE, BBRROEH7 LT
VALZERDDHZEZ 5. IBEFIETIE, Py ZIIRESINLAyE—VBEELD
Y12, Subscriber DL b U ERBEEEZEMT 5. 207D, GEEEDOX v - %2%Z(E
T5 My ZIZJET % Subscriber DLV M UREZLIREERIEMSINLEZeRb. Zh
WZED, Xyt —IBHEIC LS Subscriber DY F UL D D, ERFED ATM-TBPS
CRRRICREIER T A IR ELIKFET I EZHNS.

6.3.5 FRT ZHUL23 PATM-TBPS TOE5EX vt —#OHRE

X1 6.9 13, PATM-TBPS TOEKEY A X 60 DL X DIRE X v+ — DBOHERE 2 HIE L
bDTH 5. HETFHEPSG-TBPS IZBWTELENE N vt — JEHERHICERE Y 725
TWEREX v — D8, BEREHIC FRT 2 HH X 87218 KFiE PATM-TBPS & &
DB L2 emh s, £oT, BEEEERLEXXy—YREDS X T LAREKIZ,
REFIE PATM-TBPS 3EHTH R EZ 6N 5.
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6.3 fREBE

-o- PATM-TBPS( Table Size: 60, Priority 1)
-o- PATM-TBPS( Table Size: 60, Priority 5) .

——ATM-TBPS(Table Size: 60) s

Average Hops

10 20 40 80 160 320 640 1280

Number of subscribers

6.8 PATM-TBPS TO-FIEERERKRE (KRS A X 60)
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6.3 fREBE

PSG-TBPS(5)

® PATM-TBPS(5)

300000

250000

200000

150000
100000

sa8essawl Jo Jequinu

50000

91

55

1,9

10,990 500,500 990, 10

Publisher, Subscriber

6.9 PATM-TBPS TOHEX v+ — I
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ETE

HHOIC

AT, REREXBICHEIN 0T 220K ETEZIAv -V R EEE
DEWRA vy =Y e EDT, BEEZERLLEEREZITS FEZRRELR. g,
ZRNZKFIINL TV 7V ORI E2R 2720, Xvtbt—YOBEEZERL
PSG-TBPS & PATM-TBPS %24#2%& L 7. #£%FE PSG-TBPS T3, BEHEDEW X v
=% X D AHICEIE T 572912, Skip Graph OIRFBEFIEEZELE IS U TEICEE
THILT, RFPEIDDEORBETORX v —VEEZATREL Lz, £/, RETE
PATM-TBPS Tli&, BAEOE VR vt —Y%E@/L DD, FRT 27EMH L RER OIS
REHICED, RIENZRS AT 286 ZMAZB ) TR A4 stkom E2RB L 7.

FHMiSEER DRGSR D &, $ERTFIEPSG-TBPS 12 &b, #E2RD SG-TBPS IZlERTHR K 60%
DECLERERE DRME DRJRETH 2 Z e 2R L. — /AT, BEEDOR VWA v —I Z2HK
D) —FTHERTZZLITED, BEX v —IDBHEIML, 2T LEREE 2 EAD
HRohiz, ZOREEBRT 272D E L7z PATM-TBPS Tl, BEEDOE WX vt —
DEEHRT LT, BEBEROEHRY O —2RELT S I ICLD, AERX Y-V
EERIHL, AT LAMOKEEERL 7.

AFFRDORIZ, FHCEWHFD K 5 RERNLKFIIBWT, Ka R kD L#PHIZE%
EARER ToT > Y EIEH LK AT 2D EICERTH 2 L HiFE I 5.

SHOBEL LT, BEFELMK T — 22 HOCTHEEL, ZOFMEZ IS 2 05 A
D, Fie, SRRRKEVERPLEL ZHERMICBT 2HAFREREERE T2 22T, 2R
FIEOBEMMEL XD IEMHICHO 2T 52 Z e RkDO5N 5.
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A2 D 21X H 72D, BYIT &R THEER L TW L E £ LR ERB O
RICHESCEEHHF L BT ET. BcH e 5 T3V L. Bl KR OREIE
ZBIERITVERLEX L, mHEWEEE, BHASRXERITERSEHP L ETET. 2L
T, HITHIREZITo L ZHES AZRD T MR EOERITOL DEHH L LT ET.
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