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Communication Control of Real-time Packets

AKIHIRO NOMURA t and YUTAKA ISHIKAWAT

In the control of communication between tasks whose packet’s delivery time has deadline,
we propose a new method, telling the delivery time information of each packet to kernel to
make these deadline constraints be satisfied. The transmission order is determined based
on the delivery time. In this mechanism, the priority inversion problem is resolved in the
transmission queue. This mechanism is implemented in Linux using the Qdisc (queuing disci-
pline) framework. We show that the communication is done with various deadline constraints

satisfied.
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Fig.1 Brief image of handling incoming packets
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Fig.2 Verification of deadlines in each packets
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Fig.3 Data structure and interface of real-time Qdisc
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Fig.5 Connections in this experiment

R 1 FERHO R EFE Ay v b

Table 1 Real-time packets in this experiment

7 v K T4 VI BHHTE
WM A 10 ms | 30 packets / 3ms
g B 1 ms 10 packets / 3ms

DABYT NIV H (TSC) 78y 7Y =R LT
BY, us OMETORRELHL 7=, 2 5DOKRANY
TZOHEREDL NV TCORLOEINEIS Z 21X
HEFRABECH D728, JIBRERIRIEH 087 v b
ZHOTHRTHIEZ T /.

42 FHEAS

X 5 & & S PO RGO v N BA—R
N IR SR BRI AT, BB RFHIEY 0 &
Ly M ERNT ar 206 EINCERL, 50
WEDOEBECENry NS DEIALRE TR
8L 7=, ZEHTCIEAN— R MR FHIEN S oWME
DZEINL DT av 2 vz, EENCHWEZU 7
WE ANy MEIFhZEhER 1 TRENDLEHDT
HbH, Iheor T a RIFNFN 3ms A
) =79 5 —EDRHEHEIN 2 FFo X v b & —2E
BT 5. 87y D UDPF— 475 L0V A
A% 1400 XA M TH 5.

FEFT R OME T DI TIORT R T D R % HIlE

L7z (X 6).

(1) BEN7TVr—2 22T send VAT LT~
IV L]

(2)  PEENH — RV D Real-Time Qdisc ? enqueue
ik

(3) EEMNH IV D Real-Time Qdisc @ dequeue
R D Fei

(4) ZENH—FNHERCFGEL 7oy b7 4
WVE D classify BB DRI
(5) ZEN7TVIr—varTorecy VAT LA~
VB
B, ZENATY N T A NVFEZEA L2 TIK
BorzHMELTBY, XrybhoT74NEUY
Liﬁt’)’(b\fotb\,
B M OFTERIIDI To & S ICRTE 5.
Ny MAEREFE send Y ATFLI—NVESATTCH—
D UDPEDT vk a)y 2% v 7)% sk_buff


島貫
テキストボックス
－82－

研究会temp
テキストボックス

研究会temp
テキストボックス

研究会temp
テキストボックス

研究会temp
テキストボックス


|
Sender 1 Receiver
[©) " Ii_)s
1
System Call I\ Application E Application /| System Call
184k v E 4 A’l; R
o]
iﬁk%ﬁ’ﬂ Protocol ' Protocol B R
’jg)_i_\ (UDP/IP) , (UDP/IP)
'
enqveve | |=—§ | s W
1
: Real-Time I ) /| Interrupt
?ﬁ_ Qdisc E Packet Filter ;
HIERR
o v : £ ;
3 ‘ 1
1 *\» ,_lj_
Dequeue / NIC Driver 1 NIC Driver {-Ejiéﬁl‘;
1 .
i 7y :
1
! Ethernet
0
|
|

X6 KETHEL Ny by I

Fig.6 Measured timing of transition measured in this experiment
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