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Abstract :

As vehicles become more intelligent for safety and convenience of drivers, in—-vehicle

networking systems such as controller are network (CAN) have been widely used due to

increasing number of electronic control unit (ECU). Recently, FlexRay was developed to replace

CAN protocol in chassis networking systems, to remedy the shortage of transmission capacity

and unsatisfactory real-time transmission delay of conventional CAN. However, it is difficult for

vehicle network designers to calculate platform configuration registers (PCR) and determine a

base cycle or slot length of FlexRay. To assist vehicle network designers for designing FlexRay

cluster, this paper presents automatic field bus exchange format (FIBEX) generation algorithm

from CANdb information, which is de-facto standard database format for CAN. To design this

program, structures of FIBEX, CANdb and relationship among PCR variables are analyzed.
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In-vehicle network, FlexRay, Field bus exchange format (FIBEX), CANdb, Platform
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FILTER

BA_DEF DEF_
EV_DATA_
ENVVAR DATA
SGTYPE_
SGTYPE_VAL_
BA_DEF_SGTYPE_
BA_SGTYPE_

SIG TYPE REF_
VAL TABLE_
SIG_GROUP_
SIG_VALTYPE
SIGTYPE_VALTYPE_
BO_TX_BU_

BA DEF REL_
BA REL_

BA_DEF DEF_REL_
BU _SG REL_

BU EV REL_

BU _BO_REL

l BO_ 100 EngineData: 8 Engine
SG_Petrollevel : 24 8@1+(1.0) [0:2
SG_EngPower : 48/16@ 1+ (0.01,0) [0]150] "kW" Gateway }
SG_EngForce:32(1 6@ 1+(1.0) [0{0] "N" Gateway |
SG_IdleRunning : 23[1@ 1+ (1,0) [0/0] "" Gateway }

|

|

1"1" Gateway

SG_EngTemp : 16/7@1+(2.-50) [-50/150] "degC" Gateway
SG_EngSpeed: 0]16/@1+{1.0) [0/3000] "rpm" Gateway

a9 2. CANdbY] +%
Fig. 2 Structure of CANdb
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Fig. 3 Class design of FIBEX automatic

generation algorithm
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Fig. 4 Flowchart of FIBEX automatic generation algorithm
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Fig. 5 Allocation method of message to ECU using linked list
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F} Flexay FIBEX Generation v1.1 (Made by NSL) [
FlaxRay Basic Prm. FlexRay Slot Prm.
Number of Static Slot Number of Mnisiot
FlaxRay BaudRate 10 |Mbps il 20 s 2 100
Static Payload Length (word) 4 Max. Dynamic Payload Length (word) 4
FlexRay Basic Cycle 5000 msec =
Static Skot Length (MT) 26 Mirishot Length (MT) 7
S000
Macro Per Cycie 5000 |usec Netwark Idle Time (NIT) Segment chack
e [V] Optional Prm.
Channe| 'CH. AB - .i Max. WithoutCodiCorrectionPassive 10 |V} AllowHakDue ToClock —
WakeUpChannel | €H. A ~| Max. WithoutClockCorrectionFatal 15 ¥ KeySiotUsedFarStartilp : -bg‘ . !._I
Lsten Noise 9 NetworkManagementVectorLength 0 : M =l
V| KeySlotUsedForSync R
WakellpPattern 2 KeyShitHeaderCRC o e
Max. Sync Node 15 KeySlotD 1 | SingleSlotEnablad
SymbolWindow 1] Cold Start Attempts 31 AlowPassve ToACtve 1]
oeenerated Parameter]
ActionPontOffeat 3 ‘WakallpSymbolRoddie 59 LatestTx a6 ClusterDrftDamping 2
CASRxLowMax o9 WakeaUpSymboRxLow 55 MacrolnitaiOfsetA 7 DecodingCorrection 128
DynamicSlotIDPhase 1 WakeUpSymboRxWindow 301 MacrolntialOffsets 7 DelayCompensation_A 1
MinslotActionPointOffset 3 WakeUpSymbolTxidie 180 MicrolntialOffsetA 31 DelayCompensation_B 1
OffsetCorrectionStart 4003 WakeUpSymbolTxlow 60 Microlnital0ffsets 31 Listen TimeQut 401202
OffsetComrectionDut 134 AcceptedStartUpRange 229 MicraPerCydle 200000  MaxDrift 601
RateCormectionOut 601 MicroP erMacrobiom 40 ExternOffsetComraction 1]
TesTransmitter i5 ExternRateCorrection 1]
ad eneration Parm. |

9 C:WCANdb.dbc
e
ﬁ www.FlexRay.co.kr

GeneratonSRC || qur |

CANDB Re:
Genemation

19 6. FIBEX A& AA T2
Fig. 6 FIBEX automatic generation program
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r rlo
M

o, yEHoz 34 ¥ /¥ RREo2 Us F7}
Atk A WHAE ECUC #3 ARE £33 A
ola, F WAl wWAA #HFd ARE FH5e

Aoltk, ECUC digk AEE 97 98] CANdbol
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B E A%3A @t
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A1 A]
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lishE A48k CAN ID, dolg Zo](data

length), WAIX A4 AlZH(msg generation cycle),
wAIA 9] 7] H(cyclic)/¥] 7] 4 (spontaneous)&
TRl A% Hel(send type)S AAsHA €l
shte] HWAIA7} o7 ECUOIA A= ojok 3t}
W, ECU9 7HwtE HA A& Agstka 4241 ECU
of wel wWAXE Zt7 AGstA "k dEo] &
g FEo] EuAl W Alde] AHeEoe] gl v
AA7Y 418 ECUE &7 98 SGL'E AAs)
o, WA X7} A" ECUCl #3 ARZS WA
AATFz AsHA "k olek T FRIS
CANdbell Aej=lo} & HAIA Frbd wHE 428
A "o
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CANdb #}d& delste] Belg F7F glom, 914
= @ ZAZF Hol ofd Fds goigteA el
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A= B2 FEe T F71E JEIAT. E4l
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3] ‘Macro per Cycle’ < 41 F7)9F HU&HA

rir



76 FlexRay U E<SI 3 A|AHE 2T

<heml version="1,0" encoding="UTF-8" 7>
— che:FIBEX xmins: f="http:/ f www.asam.net/xml/fbx" wmins:can="http:/ /www
wming ho="http:/ / www.asam.net/xml® cmins r="http: / /veww.ni.com/ xne
xsi:schemalocats http:/ f www.asam.net/xml/fbx/all http:/ / www.asar
- <hoPROJECT 10="NSL">
<ho; SHORT-NAME >NSL</ho: SHORT-NAME >
</f:PROJECT >
= <fELEMENTS>
- <fu:CLUSTERS >
- <P :CLUSTER ID="clusterl” ssi:type="laxray:CLUSTER-TYPE">
<ho: SHORT-NAME >FlexRay_NETWORK</ho: SHORT-NAME »
<ho:DESC>A for GW System </h >
<fx: SPEED>10000000 </ fx: SPEED >
<Fx:15- HIGH-LOW- BIT- OROER>true </fx:15- HIGH-LOW-8IT- ORDER>
<f i BIT-COUNTING- POLICY >SAWTOOTH </ fx: BIT- COUNTING- POLICY >
<hPROTOCOL xsi: type="Rexray:PROTOCOL- TYPE >FlexRay </fx:PROT/
- «hi:CHANNEL-REFS>
<fe: CHANNEL-REF 1D-REF="channell_A" />
<fx: CHAMNEL-REF 1D-REF="channell_B" />
</ CHANNEL - REF S >
<fi: MEDIUM>ELECTRICAL </fx: MEDIUM =
i MAX- FRAME-LENGTH > 16 </ho: MAX-FRAME- LENGTH >
<flexray: COLD-START-ATTEMPTS >31 </ flexray :COLD-START- ATTEMPT S
<flexray ACTION-POINT- OFFSET =3 </flexray: ACTION-POINT - OFFSET =
<flexray: DYMAMIC- SLOT- [DLE-PHASE >1 </ flaxray: DYNAMIC- SLOT-IDLE-P}
cftexray: MINISLOT >7 </ flzxray: MINISLOT >
cftexray: MINISLOT- ACTION-POINT - OFFSET >3/ laxray : MINISLOT-ACTIO
cflexrayib-1-T>146</ flaxray:N-1-T>
<flexray: STATIC- SLOT>34 </ exray: STATIC-SLOT >
cfiearay: SYMBOL- WINDOW =0 </ flexray: SYMBOL- WINDOW >
cftenray: T-5-5- TRANSMITTER>LS offlexray: - 5-5- TRANSMITTER>
- eflexray: WAKE-UP >
<flexray: WAKE-LIP-SYMBOL-RX-10LE »39 </flexray  WAKE - UP- SYMBOL-R!
=flexray: WAKE-UP-SYMBOL-RX-LOW »55 </ flexray : WAKE-UP-SYMBOL- R
<flexray: WAKE-UP- SYMBOL-RX-WINDOW >301 </ flexray: WAKE- UP- SYME
=flexray: WAKE-UP-SYMBOL- TH- IDLE>180 </ lexray  WAKE-UP- SYMBOL-
<flexray: WAKE-UP-SYMBOL- TX-LOW>60</ flexray : WAKE- UP- SYMBOL-T
</ flexray ; WAKE-UP >
cflexray: LISTEN-NGISE »16 </ flaxray LISTEN-NOISE>
<flasray: MACRO- PER-CYCLE>5000 </ flaxray :MACRO-PER-CYCLE >
<flexray: MACROTICK 1 </fiexray :MACROTICK >
<ftexray: MAX- INITIALIZATION- ERROR>1 </ flexray: MAX-TNITIALIZATION-E
citexray: MaX- WITHOUT-CLOCK - CORRECTION-FAT AL >1 5 </ flauray: MAx- W
<fianray: MAX-WITHOUT- CLOCK- CORRECTION- PASSIVE =15 </ flaxray : MAX
cflexray ! NETWORK-MANAGEMENT - VECTOR-LENGTH >0 </ flexray: NETWORK
eflexray:NLIMAFR-CIF - MINIS] 0TS 3300 </ Array: NUMAFR-0F - MINIS| 0TS
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Fig. 7 Result of FIBEX automatic generation
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