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Abstract: Due to the recent popularization of IP multicasts, the continuous broadcasting of audio or video
media data is attracting great attention. Although servers can concurrently deliver data to many clients, they
have to wait until their data are broadcast. In division-based broadcasting, many researches have proposed
scheduling methods to reduce waiting time. A division-based broadcasting system has also been proposed
to evaluate these methods. However, this system does not consider several problems that are assumed in
delivering multiple videos synchronously. In this paper, we implement a division-based broadcasting system
for delivering multiple videos. In our proposed system, we evaluate the effectiveness of reducing both the
waiting and interruption times with conventional scheduling methods in computer networks.
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30 sec.

Requesting to receive data i
q g 1 Time

Channel Movie data | Movie data | Movie dat
(3.0 Mbps) oviedata | Movie data | Movie data

Starting to receive data 1 min.

User's playback Movie data
(1.5 Mbps)
Y Starting to play data

Waiting time

1 AR IS BT 51 bR RFEAEDORT
Fig. 1 Waiting time in broadcasting system.
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Requesting to receive data—+ 20 sec. Tiﬂ)
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Starting to receive data 40 sec. | min.
User's playback s; s ss

(1.5 Mbps)

__—Starting to play data
Waiting time

2 SFEBEREEICBITAREAT V2 — 1l (FB k)
Fig. 2 Example of broadcasting schedule in FB scheme.
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Time slot T T2 T3 T4 Ts Ts T Ts To T

Channel 1 S(1,1) S(1.1) S(1.1) S(1.1) S(1,1) S(1.1) S(1.1) S(1.1) S(1.1) S(1.1)
Channel 2 s | san | sen | sen | san | sen | sen | sen | sen | sen
Channel 3 S(3,1) S(3,1) S(3,1) S(3,1) S(3,1) S(3,1) S(3,1) S(3,1) S(3,1) S(3,1)
Channel 4 | S@.1) | S@1 | s@n | s@n | s@n | s@n | s@n | s@n | s@n | s@n
Channel 5 s | sy | sey | osey | sy | ose | oseay | scay | osea | osea)
Channel 6 | S(1.2) | S22) | s12) | s@2) | s(1.2) | s@2) | s(.2) | s@2) | sq2) | se2)
Channel 7 | S(3.2) | S@2) | sG2) | s@2) | sG2) | s@2) | sG2) | s@2) | sG2) | s@2)
Channel § S(52) | idle SG52) | idle S(5.2) | idle S(52) idle S(5.2) | idle

Channel 9 | S(1.3) | S23) | SG.3) | S1.3) | S@3) | sG3) | s(1.3) | s23) | SG.3) | s(1.3)
Channel 10 | S(43) | S(5.3) | idle S@3) | sG.3) | idie S@3) | SG.3) | idle S(@4.3)
Channel 11 S(1.4) S(2.4) S(3.4) S(4.4) S(1.4) S(2.4) S(3.4) S(4.4) S(1.4) S(2.4)
Channel 12 | S(5.4) | idle idle idle S(5.4) | idle idle idle S(5.4) | idle

Channel 13 | S(LS) | s@23) | sG5) | s@s) | sG5| sas) | s@s) | sGs) | s@s) | sc.s)
Channel 14 | S(1.6) | SQ2.6) | SG.6) | S@6) | SG.6) | idie S(16) | S26) | SG.6) | S@.6)
Channel 15 | S(1.7) | S@.7) | sG.7) | s@n | sG.7) | idle idle s(L7) | s@7 | se.

3 SEIREAIRE IS B 2 EBEm ORISR 7 ¥ 2 — VBl (MV-
B %)
Fig. 3 Example of broadcasting schedule in MV-B method.

Time slot T 7> T3 T4 Ts Ts T Ts To T

Channel 1 S(1,1) S(1,1) S(1,1) S(1,1) S(1,1) S(1,1) S(1,1) S(1,1) S(1,1) S(1,1)
Channel 2 S(2,1) S(2,1) S(2,1) S(2,1) S(2.1) S(2,1) S(2,1) S(2.1) S(2,1) S(2,1)
Channel 3 S(3,1) S(3,1) S(3,1) S(3.1) S(3,1) S(3,1) S(3,1) S(3.1) S(3,1) S(3,1)
Channel 4 | S@.1) | s@1 | s@n | s@n | s@n | s@n | s@n | s@n | s@n | s@n
Channel 5 S(5,1) S(5,1) S(5,1) S(5,1) S(5,1) S(5,1) S(5,1) S(5,1) S(5,1) S(5.1)
Channel 6 S(1,2) S(2.2) S(1.2) S$(2.2) S(1,2) $(2.2) S(1.2) S(2.2) S(1.2) S(2.2)
Channel 7 S(3,2) S(4.2) S(3.2) S(4.2) S(3,2) S(4.2) S(3.2) S(4.2) S(3.2) S(4.2)
Channel 8 S(5.2) S(5,4) S(5.2) 8(5,8) S(5.2) S(5,4) S(5.2) S(4,8) S(5.2) S(5,4)
Channel 9 S(1,3) S(2.3) $(3.3) S(1,3) S(2,3) $(3.3) S(1.3) S(2,3) S(3.3) S(1.3)
Channel 10 S(4.3) S(5.3) 8(5,6) S(4.3) S(5.3) 5(4,6) S(4.3) S(5.3) 5(5,6) S(4.3)
Channel 11 S(1.4) S(2.4) S(3.4) S(4.4) S(1,4) S(2.4) S(3.4) S(4.4) S(1.4) S(2.4)
Channel 12 S(1.5) S(2.5) S(3.5) S(4.5) S(5.5) S(1.,5) S(2.5) S(3.5) S(4.5) S(5.5)
Channel 13 | S(1,6) | S(2.6) | SG.6) | S(1,10) | $(2,10) | SG,10) | S(1.6) | S(2.6) | SG.6) | S(1,10)
Channel 14 | s(1,7) | s@.7) | sG7) | s@n | 6.7 | s@10 | sGs10 | san | s | sG.7)
Channel 15 S(1,8) S(2.8) S(3.8) S(1,9) 5(2,9) 5(3,9) S(4,9) 8(5,9) S(1,8) S(2,8)

4 PEIFGERIRUE S B BB m OBUE A 7 Y 2 — vl (MV-
R %)
Fig. 4 Example of broadcasting schedule in MV-R method.
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Requesting to receive data Time
—

Channel I | 7
(1.5 Mbps)

Channel 2 ) s
(1.5 Mbps) S2 1S3 SZ

S3 | S2 | S3 (82183

Starting to receive data ) X
Starting to play data

User’s playback
Sfi.ssmbs)ac | Sy Sz S3

Waiting time  Interrupting time

Start delimiter

B 5 TeleCaS\ZH} % IEMBIEUE P
Fig. 5 Example of asynchronous broadcasting schedule in
TeleCalS.
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T T2 T3 T4 Ts5 Te T7
Time Slot ! I I ! l l I l
Channel 1 :
(15 Mbps) St it St St St St Sy S
Channel 2 :
(1.5 Mbps) S2 || S3|]:S2 ‘ Szl S2 || S3 ] S2

Requesting to receive data —!

Starting to receive data — Starting to play data

User’s playback
Uy S S| S3
. p: Start delimiter
> ;
Waiting time

6 TeleCaS\ZB\) % FEHEUE DB
Fig. 6 Example of synchronous broadcasting schedule in
TeleCaS.

& % Hypertext Transfer Protocol (HTTP) (2483 C,
7T A Y VBN THET -7 277 9FICEETA S
LT, BREAELTFHTE S,

L2 L, {EkD TeleCaSTIL, HEOHAET VA Y%
FRFIZEEAAT 2 E AT E T, HEOB)E % FIF 25K
ETELRVWEVIMELRD L. ZDD, TE L/EEE
1] % AR IC PR C &3, @M ORGSO L2 AT
Va—1) v TiE% TeleCaS I ZH M T & e,

5. ERARX

51 w742 b MOEEZEEEER L -RFEEAR

4.2 OGBS 5 720, Teq OWFE 7 V—T TN
F CICIER L 2B EE O R 5k [11] % V<, 45 5Eh i
OFRMAEEZFEHT L. ZOHFETIE, K6 1IRTL51,
F 7 Ay N OREEESFIL, SRR EiET X
. 72, SEEEORETIE, BT — 5 2RETLF ¥
PVEDSHENNS 5 7280, H—OBWEAE & L TERAERG
WA OTNICL BEBIEIREC L. 22T, RO H
F=YEREIL KL S AL P EE—FHOE S AL N E
LTRSS, ZICXY), EEBIHOREICB T, L7
A Y b ORI HE—DBREE & FHROLELL 21, £ 7%
Y NOBREEKORMEREBTEL, F2, 6BV,
&F v AT NS AMEE CHRET 28l 7 — ¥ Bl
5 L7 WL, BUERIIEERD 7 — & 4 4 AL 1,472 Bytes
TH b7, 1472 x 8/(1.5 x 1000000) x 1000 ~ 7.9 I 1)
WEil, [ERMROMETIFITEA SR,

5.2 EREBEORBBEESAR

5.2.1 HHEEOHFIAE

4.3.1 OIS 5 720, BAERBTZIEL T,
BEEWOREIHIET 5., ERAROT—F 71—~
NER 7 ICRY. T8 74 —< v M, ke FERIC,
BEAE BRAGED & TS CHE S 4. TERDIEMEBIAGERIL, 7%
T, sA4L820y VS, Y77 A P T—F A
R, T AV INES, BITAYNT=FFA X, Ny T7
REi, B & OFARE TR L Tz, $72, B,
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<Start delimiter> 4N . .
IByte f dBytes i 4Bytes | 4Bytes i Bytes | Bytes i Byles |

#N 4N 4*(M+1)
4Bytes Bytes
> s—

Identification | Period | Datasize of |Number of| Data size of | Buffer | Playback | Number of Video Paddi
valie | mumber [subsegments [ segments | segments | time | time videos | identifier [ 008
T472Bytes
N : Number of segments
M : Number of videos
<Information delimiter>
1Byte i 4Bytes i 4Bytes i 4Bytes 1459Bytes
P < < < >
Identification | Segment | Number of | Period Data of
value number |subsegments | number subsegments
1472Bytes

7T 7T—¥7x—%v kb
Fig. 7 Data format.

BT, TR TR NES, Y44 ATy NEE, BX
Y717 A2 FTHEEL TW ., EBAATIE, BER
IR AE R L C, iM% X OB 2 BT A 2k
T, 431 HOBEERRIL L7z, 7947~ Mg, Bhliks)
TEHWEZ L TELT A Y NAEOBW LT 20 %
AT E S,

$72, TeleCaS L TMV-BEDT A FIVER %5235
L7, = NI T A FIVIERHFIZ, BRET28WH T — %
ERBEDS R WHOBE T -5 % 7 54T ¥ MIEET 5.
COLE, 7IAT Y NPRIET BB & ERICEE T
LEEMIEL L7720, 7947 Y PRBEEZDO T — ¥ )8
VEE L, 22T, BNLABEHEO T -5 25 2
ET, 7947 Y NMIBEKE R CROBE -5 %75
THIHREL, ATV a—) v FRETERE Lo
Ty RPAETESL., 2 x2IE, W3 I1281F5 MV-BED
BASA T 22— Vs, — N3 5 MEOB 7 — 5 &
FBRICREET A, LA L, F2%E L7 TeleCaST MV-B i
PEBT LS, BEATY V2 — Vit a0, 51
HEOBW &3 LW E 7 A FVEERICEE § 5 LEDS
Hb., FZT, 7947 v MIBEEOEHRT b LI, 7
SAT Y NHEBICEET S 5 MEOBET— 5 % 75
FICEETHIET, 27I9A4AT7 >V NIAF YV a—1) v 7 F
TR L7 BB & FIREICHATE 5.
5.2.2 HBHEFEEEEL-BERXBEAROER

4.3.2 TR T 720, 797 L H#EEY
ﬁék@%%XVyFmTé.Rk&ﬁtﬁﬁ%@ﬁ@

DI EIBGERIRAS ORERL 2 B 8 (/R H— N, 4l
Wﬁiﬁﬁ@Lﬁfﬂbjw%ﬁmtf,%7%7%7%
B Cor 47 Y MBIl T~ 2% 5T 5. 2947~
M, 7T I9FOFRAANSFHET LA YVICHET— ¥
RWHET LI TORDEAL Y MEL) 2T, EHIZM
B2, 22X, 79 FICHORA TN EROREE
TV AXYZERICGEAALZ ENTE, 7947~ MIE
BOBET VAV ERABIGEFTE L. T2, B RGE
DB T-Z b L2, FEECTHREOY T AV b &
ZETHE, 74TV NIDEREDOEE ST ha L
FBREAEDOBEZTT a3V THSL HITP 128 H LT, *t
BT AHET LAY T2 Ay M2 #EETHI LT,
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Server computer User computer

O
Server Client
4 Zl7
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~

communication
' Elgn
prtocl
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D Function, plug-in
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HTTP HTTP
thread thread

—> Data flow

Segment :I:] Process C@
- [m <
Subsegment Protocol Browser
A 4
Flash Flash
Player Player
B 8 HLEE) W 55 ik BURLAE O

Fig. 8 Configuration of division-based broadcasting system for

multiple videos.

9 TeleCaS A [H
Fig. 9 Screen Shot in TeleCaS.

KB OBl % [ ICBERFETE 5.

5.3 TeleCaSIZHTBERARDOELR

5.3.1 HETRE

SEBCERERE ¥ A T L TeleCaS 2B\ T, HEBIE O

FHIECME B & O fA T EET 5720, HETHRESL

LIFIZRT.

(1) F—=31F, HBOFy A VEHVTrIA4T7 2 Mt
TAZPEBYRLEET .

(2) 74T ML, 79 7F ETEBT LAY EFNT
By = A 5.

(3) 7947 ¥ M, BIROEEZFHGT S L RGBT TE
Un$FIcHETE 5.

u)7547yru TRTCOET AV NEERT L7120
Wtk y 77 w2 do,

5.3.2 EERR

5.1, 5.2 fiTH~R7ZZEB A% b L2, TeleCaSTH

BEhm o ARS8 & CHEEFHA T 5 &9 125FEE L

72. TeleCaS\%, F ¥ A NVE, THilE BL L7 A2 b

DEGIEFSRERE LA Va2 =) v I FEZEATES.
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= ]

| Syl o
-

==

Gigabit Gigabit
Ethernet Ethernet

Server Dummynet Client

10 FHMERBEOME K
Fig. 10 Hardware configuration.

=1 FHERoOMRE

Table 1 Computer spec for evaluations.

Server CPU Intel® Core”™2 Duo CPU E7500 (2.93 GHz)

(1PC) Memory | 2.0 GBytes

0OS Ubuntu 12.10

NIC RTL8101E/RTL8102E

Dummynet CPU Intel® Core”™2 Duo CPU E7500 (2.93 GHz)
(1PC) Memory | 2.0 GBytes

e FreeBSD 8.2-RELEASE

NIC1 RTL8169SC

NIC2 RTL8169SC

Client CPU Intel® Core”™2 Duo CPU E7500 (2.93 GHz)

(3PCs) Memory | 2.0 GBytes

0OS Ubuntu 12.10

NIC RTL8101E/RTL8102E

TeleCaS|\ZB T A2HAEMEDOAZ ) -3y e 9
WY, K9 E, 3TEHEOBENE T — ¥ & FIKEICHAE L Tw
LR AT, B E A1, Adobe Flash Player %
W7z,
6. Vil
6.1 FHMIRIR

TeleCaS DFHIEIE X 10 (2777, FIEMEA Y b7 —
7B HE LT, TeleCaS%EA L 7-RIERKLT G H
WTHhy NI 2R L7, = N\FEHRE T4 T v
b ETERE L Gigabit Ethernet THaf L 72, — \EH&H 1
BEI7 747 v MEtER 3 Ao, wEHIEERE RO
Dummynet #FI TEX 25 EREEHT L2 LT, + v b
7 — 7 OFEIEEHET 5. FHIICH W SRR O R
ZF 1IRT. RFZETIE, Dummynet (2 & 0 FI80IE%
fE L7295 2T, BURMS/-VICZET LT — Y minr
WiEE LCERT S, $72, YU FFv A MBEZHVD
ZET, WA X AEmEE A FEH L7,

6.2 TeleCaS % A\ /=574

FHEEA Y P BRETAS Va2 - ) Y TR0
Mgl 5720, TeleCaS ETREHIFR B X Ol
MO %47 . A RIOFE T, EEEIMmZZE LA
o=y rFETHLMV-BEE MV-REE, BLOH
B DA Y2 =) Y FFETH ) EBE W ORE A T
Y a— VIZILER W REZ FB 320 3 A WA, oo
ATV a—=N)  TFENRESNIBIFEO Ly N T — T B
B b T, BEOA Yy b= BEIRImMELTWAE, &
MAZ XY, = DB 7 — & OB (M T & B e
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SFBEGAIETE)
@ FBL(EEE)
BMV-BEGRIEE)
BMV-BE(EEE)
AMV-REGHIEE)
AMV-RE(EEE

S
T

G
T

e

Average waiting time (sec.)
— — 8 N 13

S v o w

1.1 16.7 333

. 222
Data size of videos (MBytes)

11 E 127 AV OTF =794 XL LI

Fig. 11 Data size of S; and average waiting time.

ML THY, FHEL— &) KE RHEIEE BT —
Y ORGIHHT A2 LT, FHEHRB X OEY IR %
Ui C& b, —FHT, WHEDOA Yy VT =27 &RETIE, ¥—
NEZEVZLOBETF =7 R — ¥ RA% 27547~ MR
35720, BET— & OFRAEIZH Y 24T 2 A7 I80E 2 5l
THEAYF V2= v I FRILETH 5.

FHEHY I 2L —va v CEB SRR LIEE O % B
FfEE L, TeleCaSIZ L AEE TR SNAGFHERRH & &
YNEHOEEHEHEE T4, FAF Y 2= ¥ FFHEC
B AL OBAEIX, 3.1 HTHBE LX), &
127 XY NOZEREMOPSE L, BEEOE ] TY
BWERDE1RTAL IDOTFT =74 XL, A7V a—Y
VUFEICEO R, FHIIICH VD KB T — 8 s L7z
1R ALY DT =73 A ADFHEE L.

74T Y RO LR EOEE T — ¥ & FAEKT ETHE
YN K FHET H720, BEPIZET 5 U NEEH O 5
PUBEOHERBZESCALENH L. F2T, b
B oM EM (LT, FEEHER) (X, TeleCaSTHIET
LRGN OGFHMES L7z, £72, TeleCaS
THIET AR HIR E RUNEERIZ Y 5147~ FaHERE3
BOVHEE L, 72947 ¥ BT — ¥ OZEE Y —
INIZER L7 2 5 E 2 BG T 5. £7-, FHIICIE,
BREEFRZHAVLIET, 112722 D) bIEH
Wl TR Ay V5T AL HELRIBTE 5.

6.3 THFHAEFEICEAY 25l

BRI OBEICBWC 3FHEORT V2 —1) v I FiE
REAL, FHEREA Y P -2 BREICB I 2R BRE O
R EMRT A, BT — 74 X2 S04
DEFRLEMOZERE 11 13RS, #Edsimo 7 —
YA X, L2 T4 7 2 DRI T A B O A B R
ZFE—SMC 10 RO 753 L Lz, $72, FARRAS
RAELEHT— 5 EZHH LT, BEOT— ¥4 X &2
K7z, MV-BE#EB L O MV-REDEE AT V2 — Vi,
3BLUOM 4 EENENFELET A, BEOT— Y
A RPN OEESMEE LT, F ¥ 2 VIR 1.5 Mbps,
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B oA L — ME 1.5Mbps, 79 VHFHNOBELET LAY
x5, F v AV 15, Bl s MEE TS, 3G
TRTCOIZIAT Y M PZFEERBT A4 LA0 Y ME
TUTNET D,

9, HAEMHEIIOWTHMT S, M 11 £V, FBE
MV-B 2B 2 FHHELRHOBEMEIIE S 5 %L
Vo 15O F v AV T 5 OB T — ¥ 2 BET 5
&, FB & MV-R EDEHFEHIE 7 CRILTH Y, 5
1A FOREEFELWLD, E1TAY N 2%
T 2B OL5Th 5 FHG LM OEEMEIE 5T
b. —JT, MV-REDHMWFE KL 10 THY, H1t
FAYIPDORESFMBDO 2 00T L VNEL B b0
MV-R 2B 2 FHHF B RMOBAE MO TEL ) E
L.

Kz, HWEMEOFHRERICOWTHAT S, K11 &0,
TRTCOAT V2= 7FFHEIzonT, e b
EIZHRTERET . 28218, BT — 7314 XH°
22.2 MBytes (25T, FBLOBMBEIZHE 1 72 v b
(%7 3.18 MBytes) % ZET AWM DL TH Y, ¥ 891
L% b, —7J7, FBEOHEMIE, FFHREMH 8.8, &
PINEEE 25 1.0 B CTh D, EfFLREHRIZAETH 19.8
Behn, COBMELZ YIal—Ya VRETREE
LT WEmBAEFORYNFEHOLEICL L DT
H5.

F 72, Bl 7 — 7 4 XHY22.2 MBytes D4, MV-R
HOWEMEIZ, FEHIFIAH 6.2 5, @A 15.5
BThh, EFLREMIIIEFITH 217 ER L5720, FB
LR WEE T, B EA IS AT B R AL
BOFEIZLY, A7 Va—1) Y7 FB kI THEM
TH5H MV-REOFEFHRIKE LS EMLT 2. —H,
HAAE T, MV-REOFRFHIERIE FB % & b v,

6.4 FEIFBET 2HEHOETLIC & 2 F T NEEREOF

6.3 ik D, ByWiEATICREAT LW NEITERD
BRICRE R pBEY 525, 22T, FEEATLEMmE
DZALIZ & 2 @I 2 574 L, FAPICHEAET 5@E)
NOBERNZDOWTELET 5,

FRE AT 2 Bl & 2L S 7236 O @Y N o
ZAbEE 12 1R, B RS 2B WA, Hedhid
7947 v FEHER T KB OB IR % 7 — 4T
10 [msRD 72 FHEE Lz, Bil7T— % 07— 54 4 X
11.1 MBytes & L, ZHLAOFEMIE 6.3 FHEMLE L.

T3, FREFEAT LB % 2L S 754 O
OB OWTEMIIT A, K12 LY, FBETIE, [
FFF AT A BHEEAS 1 O L ZIEYNEERIZH 3.1 8, [
WFF AT A BHEEAS 5 O L ZITEYNEERNIZH 7.7 & %
5. [ARFET 2 BWEAHEINT 5 &, SUNRHITEK
b5, ZThid, FFFETLZEEEOBMCILY, 77
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Fig. 12 Number of videos and average interruption time.

THNFRICEETABHOT -y B TY AT L4
ROWMEE DI 5 2 & T, BEONEEDHEML 72720
ThHb.

RIZ, FAT Y 2= Y I FEIIBIT L EWNEHOZ%
B2 WTHHMEIS 5. FB T, (ZIZHIEMIC RN
B EKRIL L7z, TeleCaSTFB % #HT 244, &8
WOBFEAT V2= VIZTRTRLCICRY), §XTHF A
LAWYy MIBWTZETAKBET— D7 20 MR
FELW., 2070, BiEZOBIIC G L C@b)nrRm
BEXMET 2. —FT, MV-Bik, BXOMV-R T,
—E B L OB A FEEAT S L, BYNEERIIE S8R
ERILT 5. MV-B i, BL O MV-R i, EHOBMH
F— Y EREMRET AL T A Y NeAFr TV a—1) v
T hO, BEATr Y a— VIZERICRS., Tk X,
BT — BT ALAT Y FTEICRETL LT AL R
B, 74228y MIXoTRYDPELE., 2D,
JIAT Y INDBT =Y OZERREBT AL LT, &
PInmERIE R E <2 LT 5.

F72, MV-BiEIZBWT, B2 2056 31HmL %<
Yy, FE@ONRERIZENT 5. MV-B ki, o6
Wz AT 2= 7 LTWAhlD, 79347 1%E
RBBT A A L ATy MBS T, 3FE O T — ¥
2 HHOFMW T — & L) B ZERGT 2560584
5. ZOX)BYE, 3THEHOHME T — & THERFLEDK
RLBDHYT AL VI 2 T H OBl T — 8 THERKFED
WL 7 AL MEE VAR Y, HET S 3T
DB T — F 2B B FE @O RERIZEMRET 5. MV-R
FEIZBWT, BIEKA 4205 5 28T 2840 KT
5.

6.5 SEARBTBI2M4 LAy NOET{LIZL B%T N
i 5] 0D 54T

6.4 fik v, BYEEAFICEAET BN, 29

AT N DPZEFRGBTLIA ATy MIEIHEESR

b, FZT, VATV I PZBEERKGETAHI AL AT Y

N LS GAICBY 2 EUNEER Ot ER 13 12
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SRUINER (FBIE)
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Fig. 13 Time slot and average interruption time.
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DA OGME 6.3 & FH L & L7,
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ET LI EERIERE KT 5 2 005,
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