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N3menena TectoBast yTHIIMTA IS TOAJIEPKKA
U3MEHEHHOTO UHTEpdeiica




1 BBegeHue

Hacrosiuii TOKyMEHT ONUCBHIBAET apXUTEKTYpy OMOIMOTEKH CUMTHIBaTeNeH OCCKOHTAKTHBIX
cMapT-KapT Parsec PRP-08 u Parsec PR-EH08, a Takxe Npoleaypy YCTAaHOBKH JaHHOMN
OMOMMOTEKN Ha PAa3TUYHBIC BEPCUU ONEPAIMOHHON crcTeMbl Linux.

2 ApxuTtektypa

ApxuTeKTypa OMOMMOTEKH CUYHUTHIBATEIEH OCCKOHTAKTHBIX CMapT-KapT MpEACTaBICHA HUKE
(cmotpute Pucynok 1). 3eneHbpIM I[BETOM BBIAENEHBI CTaHIAPTHBIE KOMIIOHEHTHI OMEPAIMOHHOMN
cucteMbl Linux u cranmapTHeie OMOMMOTEKH. [0MyOBIM ¥ JKEITHIM I[BETaMH BBIJCICHBI
pa3paboTaHHbIE KOMIIOHEHTHI.

CuurtbiBaTenu OECKOHTAKTHBIX CMapT-kapT Parsec PRP-08 u Parsec PR-EHO08
MOKJIIOYAIOTCS K KOMITBIOTEPY C YCTAHOBJICHHOM omepanuoHHoi cuctemoil Linux. [TonkimroueHue
ocymecTBisgercss ¢ momompio uHTepdeiica USB. JlanHple cumThiBaTenM Oa3upyroTCs Ha
npeoOpaszoBarene uHTepderico USB / UART xommammm FTDI, a mosToMy HCHIONB3YIOT
COOTBETCTBYIOIMI CTaHAAPTHBIN Apaiiep Linux FTDI _SIO.
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Pucynox 1: Apxumexmypa oubruomexu cuumoléamenei 6€CKOHMAKMHBIX CMAPM-Kapm

[TonknroueHne yCTPOMCTB K CHUCTEME KOHTPOJIMPYETCS CUCTEMHBIM MEHEIKEPOM YCTPOMCTB
UDEV. B MOMEHT NOJKIIOYEHHs CUMTHIBATEIII OECKOHTAKTHBIX CMapT-KapT OlEpallMOHHAs CUCTEMaA
CUMTHIBACT CHEIHAJIbHBIE HICHTU(UKATOPHl YCTPOWCTBA, U HAa OCHOBE YCTAHOBJICHHBIX MPaBUI
MEHEKEpa yCTPOMCTB 3amyckaeT apaiisep FTDI_SIO. OnHOBPEMEHHO COOBITHE O MOAKIIOYEHUH
CUMTBIBATENS TPAHCIUPYETCS B MeHeIkep nHTep(deiicoB cunthiBareneil. Menemxep uHTEpdEicoB
CUMTBHIBATENIECH PACIIO3HAET MOAKIIFOUEHHOE YCTPOUCTBO, JEKOJUPYET €ro THUIl U CEPUIHBIN HOMED, a



3ateM nepenaét AaHHyo HHpopMmanuio ¢adbpuke uHTepdeiicoB. Ha ocHOBaHMM A3THX JaHHBIX
dabpuka wmHTEp(dEcoB co3maéT MHTEpGEeNc CUUTHIBATENSI W TIOMEMIAeT ero B 0a3y aKTHUBHBIX
cuuThIBaTeae. MakcMMaabHOE KOJMMYECTBO 3amuceld B 0a3e aKTUBHBIX CUUTHIBAaTENed 3a1aéTcs
KOHCTAaHTOW B KoJie OMOMMOTEKH U 3TO 3HAYEHUE BHIOMPAETCS B COOTBETCTBHH C MpPEAIIOIaraeMbIM
CHoco00M MCTONIb30BaHUS OMOIHOTEKH.

OTKiOueHHE YCTPOWCTB OT CHUCTEMBI TaK)K€ KOHTPOJIUPYETCS CHCTEMHBIM MEHEIKEPOM
ycTpoiicTB UDEV. B MOMEHT OTKJIIOYEHMS CUUTHIBATENsI OECKOHTAKTHBIX CMapT-KapT CHUCTEMHBIN
MEHE/KEp YCTPOWCTB TPAHCIUPYET COOBITUE 00 OTKIIOUEHWH CUYUTHIBATENI B MEHEIKEp
UHTEP(EICOB CUMTHIBATENICH, KOTOPHIA B CBOIO OYEpElb COOOIIACT O JAaHHOM COOBITHH (habpuke
unrepderico. ®abpuka nHTEPHEHCOB YHHUTOXKAET COOTBETCTBYIONIUN UHTEP(ENHC CUNTHIBATEINS U
yaansieT ero u3 0a3bl AKTHBHBIX CYHUTHIBATENEH, HO TOJBKO B TOM Cily4ae, €CIIM JaHHBIN
CUMTHIBATEb HE BOBJICUECH B TPAH3aKLMIO (MEXaHU3M TpaH3akiuil Oyner onucaH Hike). B coyuae
TpaH3akuuu uHTepdelic cuuThiBaTes OyneT YHUITOXKEH cpa3y mociie €€ OKOHYaHUS.

Buemnuii untepdeiic HeoOXomMM JUIS JOCTyHa K CUMTBHIBATENSIM Yepe3 AaKTHUBHBIC
uHtepdeiicel. Ha ypoBHe BHemHero wuHrepdeilica CUMTHIBATENb HICHTUOUIUPYETCS IO €ro
cepuitHomy HoMmepy. Kaxnoe oOpallieHrne K CUMTHIBATENIO MPEICTaBIsIeT cOO0M TpaH3aKIUIO BUIA
«3ampoc — OXUJAAHUE OTBeTa — 00paboTka oTBeTa». bBIOKMpOBKAa CUMTHIBAaTENss Ha BpeMs
TpaH3aKLUU OCyIIecTBIsieTcst uepe3 (abpuxky uHTepdeiicoB, a B3aUMOAEUCTBHE C CaMUM
uHTEpQEicoM cUUTHIBaTENs UAET HANPSAMY0. MeXaHu3M TPaH3aKIMi CKPBIT BHYTPH OUOIHMOTEKH U
HE BUJICH CO CTOPOHBI BHEIIHETO HHTEpdeiica.

OnucanHbple OJOKH MPEICTABICHBI CICAYIOMNUMU (haiTaMu:

* Bxemnwmii uaTepdeiic:
ReaderInterface. cpp
reader interface.h

*  ®abpuka unrepeiicoB u 6a3a aKTUBHBIX CUUTHIBATEIICH:
ReaderFabric. cpp
ReaderFabric. hpp

*  Menemxkep uHTepEiicOB CUNTHIBATENEH:
ReaderPlugAndPlay. cpp
ReaderPlugAndPlay. hpp

* HuTepdeiicsl cuuThIBaTENCH:
UsbSerial.cpp
UsbSerial. hpp
ReaderBase. cpp
ReaderBase. hpp
ReaderModelPrEh08. cpp
ReaderModelPrEh08. hpp
ReaderModelPrp08. cpp
ReaderModelPrp08. hpp

*  Monynu nogaepxKKu:
DallasCrc8.cpp
DallasCrc8. hpp
Logger. cpp

Logger. hpp
LoggerServerImpl. cpp

LoggerServerImpl. hpp
Thread. cpp
Thread. hpp

3 OnucaHue BHelwlHero nHtepdgenca

Buemnwnii nuatepdeiic onvcan B paiiie reader interface. h.



1. VYcranoBka (QpyHKIMH JOTMPOBAHUS
void reader set log func(
debug log func t debug log func ptr );

VYcraHaBiuBaeT (PYyHKIMIO JIOTUpPOBaHMSA JUId Tepefadu  ciayxkeOHoW uHpopManuu B
3ampalimBaroniee NpWIOKEHHEe. B KadecTBe mapaMerpa NpPUHUMAET YyKa3zaTelb Ha (YHKIIHIO
noruposanus. [Iporotun ¢ynkuuu toruposanus onucan B daiine reader interface.h. Eciu
JIOTUpOBaHUE He TpeOyeTcs, TO JaHHYI0 UHTep(EeNCHYI0 (YHKIIMIO MOKHO HE BBI3bIBATh.

2. YcTaHOBKa JI€TAIM3AIMU JIOTUPOBAHUS
void reader debug level(
int fabric_debug level,
int plug and play debug level,
int reader object debug level )/
3amaéT JeTanu3alMio0 JIOTUPOBAHMS I PAa3jM4HbIX KOMIIOHEHTOB. Kaxaplii mapamerp
npuHuMaeT 3HadeHus: oT 0 1o 3. 0 COOTBETCTBYET MUHMMAJIbHOMY YpPOBHIO JA€TalM3aluu, 3 —
MakcuMmanbHOMY. Eciu torupoBanue He TpeOyeTcs, TO JaHHYI0 (QYHKIHIO MOXKHO HE BBI3bIBATb.

3. OrtkpeiTHe uHTEpdEiica
int reader interface init();
OTtkpsiBaeT uHTEpdeiic Oubmuorekn. OyHkius Bo3BpamaeT 0 B ciydae ycmexa, -1 B ciiydae
omnOku. JlanHast pyHKIHS JODKHA OBITH BBI3BaHA TIEpE HAYaIOM Pa0OThI CO CUUTHIBATEIISIMH.

4. 3akpsiTHE HHTEpdEiica
void reader_interface term();,
3akpeiBaeT uHTEpPeiic oubmuorexku. JlanHas GyHKIUS TODKHA 00s13aTENHHO OBITH BBI3BaHA,
€ClIM B JaJbHeleM TpedyeTcs MOBTOPHOE OTKPHITHE HHTepdeiica.

5. ITlonmyueHue criMcka akTUBHBIX CUMTHIBATEIICH
unsigned int reader get attached(
unsigned long* serial number storage ptr,
unsigned int serial number storage entries);

BosBpamaer konudecTBO AaKTHUBHBIX ( TOAKIIOYEHHBIX ) CcuUMTHIBaTeNne. B  kadecTse
MapaMeTpOB MPUHUMAET CCHUIKY Ha MAacCHB Ul CEPUMHBIX HOMEPOB AKTUBHBIX CUUTBHIBATENEH U
ero pasmep. Maccup Oyzier 3amoiHeH 1o BbIxoay u3 (yHkumu. KomnuecTBo 3amuceil B MacCHBE
COOTBETCTBYET BO3BPAILLIAEMOMY 3HAUCHUIO.

6. Komanna Ha mony4yenue nHGOPMAIIUHN O CUUTHIBATENE
int reader get info(
unsigned long serial number,
Get_info response t* get info response ptr );
Bosppamiaer naopmanuio o cuuthiBarene. B kauecTBe mapamMeTpoB NMPUHUMAET CEPUMHBIN
HOMEp aJIpeCyeMOro CUMTBHIBATENIsI U CCHUIKY Ha CTPYKTYpY OIMCAaHUs CUMUTHIBATENs (OmucaHa B
(aiine reader interface.h.). CTpykTypa ONHCAaHUs CUMTHIBATeNs OyJeT 3alojHEHa IO

BbIxoay u3 pynkumu. @ynknus Bo3Bpamaet 0 B cirydae ycnexa, -1 B ciryuae ommoKu.

7. KomaHJa Ha yCTaHOBKY pEKMMa MHIUKALIUH
int reader set beep and blink mode (
unsigned long serial number,
unsigned char beep on,
unsigned char blink on );
VYcraHaBIMBaEeT PpPEKUM 3BYKOBOM W CBETOBOM HMHAMKALIMM TPU TMOJHECEHUH KapThl K
CUMTBIBATENI0. B KauecTBe mapaMeTpoB NPUHUMAET CEPUMHBIN HOMEP aIpeCyeMOro CUUTHIBATEIS U



nBa OwHApHBIX ¢uara s 3afaHusl PEKUMOB 3BYKOBOM M CBETOBOWM HMHIAWKAIWMU. DyHKIHUSA
Bo3Bpamaet 0 B cirydae ycrnexa, -1 B cirydae ommoKH.

8. Komanja Ha BOCIIpOHM3BEI€HUE 3BYKOBOIO CHUTHAJIA
int reader beep(
unsigned long serial number );
Bocnpoun3BoauT 3BYKOBOW CHTHAJI MU MHIAaeT CBETOAMOJAMHM Ha CUMThIBaTese. B kauectBe
napameTpa NpUHUMAET CEpUUHBIA HOMEp aapecyeMoro cuuthiBarens. OyHkuusa Bo3spamaer 0 B
cirydae ycmexa, -1 B cirydae ommoOKwu.

9. Vcranoska onuuu WIEGAND
void reader set wiegand 26 (
unsigned char wiegand 26 on );
VYeranasnuBaet onuuto WIEGAND. Jlannas onuust sSiBisieTcs I100ANbHOM U YCTaHABIMBACTCS
JUIs BCeX MOAKIIIOYEHHBIX cuMThIBaTenell. B kauecTBe napamerpa npuHUMaeT OMHApHBIN ¢uiar.

10. Komania Ha 4TeHHE KapThl
int reader read card(
unsigned long serial number,
unsigned long* card number ptr,
Read card response t* read card response ptr );

CuuThIBaeT KOA KapThl U / UM PACIIMPEHHBIH KOJ KapThl. Ko KapThl BBIYHMCISAETCS C Y4ETOM
oniuu  WIEGAND. B kadecTBe mapaMeTpoB TNPUHHUMAET CEPHUIHBIA HOMEp aJIpecyeMoro
CUMTBIBATENS, CCBUIKY Ha KOJl KapThl U CCBUIKY Ha CTPYKTYPY PacIIMPEHHOIO Koja KapThl ( onucaHa
B (Qaiine reader interface.h ) Kox KapTel U CTPyKTypa pacIIMPEHHOTrO KOja KapThl OymyT
3aI0JIHEeHbI 10 BbIXoAy U3 (GyHkumu. Eciu Kox KapThl WK paclIMpeHHbIH KO KapThl He TpedyeTcs,
TO B KQU€CTBE COOTBETCTBYIOLIETO MapaMmerpa MokHO nepenate NULL. @ynknus Bo3pamaer 0 B
cilydae ycmexa, -1 B ciiyyae OmuoKu.

4 COopka 6MbnmoTekun

bubnuoreka  cuuThiBaTeneld  OECKOHTAKTHBIX ~ CMapT-KapT  HamkcaHa  Ha  SI3bIKe
nporpammupoBanust Cu++, mpu 5TOM BHEIIHUN HUHTEpdeic MOAAEePKUBACT HHTErPALHIO C
MporpaMMaMH, HaMMCaHHBIMK Kak Ha Cu++, Tak u Cu.

COopka TPOEKTOB OOBIYHO OCYHIECTBISETCS C IOMOIIbIO YTWINTHL Make wu
COOTBETCTBYIOIIUX (ailnoB Makefile. B nanHOM MpoeKkTe MOBTOPHO MCIONIB3YIOTCS KOMIIOHEHTHI
U3 JPyrux MPOEKTOB, a TaK KakK 00Ilas CTPyKTypa XpaHWIUIIA B JaHHBIH MOMEHT HE OIpe/esieHa,
TO cOOpKa OCyIIeCTBIsIeTCs 0€3 UCIOIb30BaHUs YTHINTH Make.

Jlst cOOpKM TIpOeKTa HEOOXOAUMBI KOMIWIISITOP g++ U OMONMHOTEKa CHCTEMHOTO MEHEKepa
ycTpoictB UDEV. Takxe ydlie yCTaHOBUTh KOMITWIIATOP gCC, TaK KaK OH MOXKET OTCYTCTBOBAaTh B
Bameil cucteme. YcTaHOBKa JIOJKHA OCYLIECTBIIATHCA OT IIOJIB30BATENsl root HENOCPENCTBEHHO
WIM C UCIOJb30BAHUEM CHEIHAbHON yTHINTH sudo. YCTaHOBKa OCYIIECTBISIETCS C MOMOUIBIO
COOTBETCTBYIOIIETO TAKETHOTO MEHEKepa BEIOpaHHOTO AucTpudyTHBa Linux.

*  OpenSUSE:
zypper install gcc g++ libudev-devel

e Ubuntu, Debian:
apt-get install gcc g++ libudev-dev

* Fedora:
yum install gcc g++ libudev-devel



COopka  nuHaMUYecKOM  OMOIMOTEKM  CcUMThIBaTeNel  OECKOHTAaKTHBIX  CMapT-KapT
OCYILECTBIISIETCS CIIEAYIOIIEH KOMaHHON CTPOKOM U3 AUPEKTOpus ¢ (paiaamMu IpoeKTa:

g++ -Wno-unused-result -03 -fPIC -shared -o libreader.so *.cpp

B pesynbrare Oymer co3maHa JuHAMUYECKas OMOMMOTEKa CUUTHIBaTeNel OECKOHTAKTHBIX
cMapT-kapT libreader. so. OOpaTtuTe BHUMaHUE Ha Pa3psAIHOCTb CO3MaHHON Onbamorexku (32 /
64 Owuta): 0€3 MHCIIONB30BAaHUS CIELUATIBHOTO OKPYXEHHUS pa3psiHOCTh Oubnuoreku Oyner
COOTBETCTBOBAThH Pa3psAHOCTH ONEPAIMOHHON CUCTEMBI Linux, Ha KOTOPOW MPOU3BOAUTCS COOpKA.
HacrosiTenbHO ~pEeKOMEHIYETCs HCIONb30BaTh OMNEPAIMOHHBIE CHUCTEMBI COOTBETCTBYIOIIEH
paspagHocTu g coopku 32-x M 64-x OuTHON Bepcum Oubamorexu. CoOpanHas OuOIMOTEKa
MOXET WCIIONIb30BaThCsl Ha pPa3NWYHBIX AUCTpuOyTHBax Linux g0 Tex mop, moka Oa3oBbIe
CUCTEMHbIEC OMOINOTEKU COBMECTUMBI.

5 HacTtpouka cuctemsbl gna paboTtbl ¢ 6UGNUoOTEeKon

5.1 Hacmpolika npaeun UDEV

JIyisi aBTOMaTHYECKOTO PACTO3HABAHUS CUMTHIBATENICH TPH WX TMOIKIIOUYEHWH W 3arpy3Kd /
HAaCTPOMKU CHCTEMHOro jpaiiBepa FTDI_SIO HeoOXOAMMO CO3/1aTh COOTBETCTBYIOIIME IIPaBHIA
CHUCTEMHOI'0 MEHeKepa YCTpOHUCTB UDEV. [l 3TOro He0O0X0AUMO OTKPBITH CIAeAYIOIIHi (aiin oT
II0JIB30BATeNsl root HENMOCPEACTBEHHO WM C UCIIOJIb30BAHUEM CIIEUAIbHON YTUINTHI sudo:

/etc/udev/rules.d/99-parsec_reader.rules

1 100aBHUTh B HETO CIICAYIOIINE IBE CTPOKH:

ACTION=="add'", ATTRS{idVendor}=="0403", ATTRS{idProduct}=="e3b0",
MODE="0666", RUN+="/sbin/modprobe ftdi sio", RUN+="/bin/sh -c
'echo 0403 e3b0 > /sys/bus/usb-serial/drivers/ftdi sio/new_id'"

ACTION=="add'", ATTRS{idVendor}=="0403", ATTRS{idProduct}=="e3b4",
MODE="0666", RUN+="/sbin/modprobe ftdi sio"”, RUN+="/bin/sh -c
'echo 0403 e3b4 > /sys/bus/usb-serial/drivers/ftdi sio/new_id'"

[Ipu xomupoBaHMM OOpaTUTe BHUMaHHME Ha TO, YTO YKa3aHHBIE BbINIE CTPOKH HE JOJIKHBI
COZIEp>KaTh CUMBOJIOB [IEPEHOCA CTPOKHU MOCEPEIHHE .

ITocne co3nanus ykazaHHOro (haiina Hy>kKHO JHO0O0 Mepe3anyCcTUTh CUCTEMY, JINOO BBIOIHUTH
CJIEAYIOLIYI0 KOMaHTY:

udevadm control --reload-rules

5.2 C6opka mecmoeol ymunumabli

Jlnst cOOpKU TeCTOBOHM YTUIMTHI TpeOyeTcs KOMIHMISATOP gcc M OMOIMOTEKa CHUCTEMHOTO
MeHekepa ycTtpoicts UDEV. Ilpouenypa yCTaHOBKM 3THX KOMIIOHEHTOB OINMCAHA BBIINIE —
IpOLEAYpPY HYKHO IOBTOPUTH TOJBKO B TOM cily4yae, €ciud cOOpKa TECTOBOW YTHIIMTHI
IIPOM3BOAMTCS HA APYTOoW MalIMHE.

Jns  cOOpKM TECTOBOM YTHMIMTBI HYXKHO CKONMpOBaTh (aiiel reader test.c,
reader interface.h u libreader.so B BbIOpaHHBIA JUPEKTOPHH, a 3aT€M BBIIOIHUTH
CJIELYIOILYI0 KOMaHAHYIO CTPOKY B 3TOM JTUPEKTOPHH:



gcc -o reader test reader test.c -L. -lreader -lpthread -ludev
B pesynbrare Oyner co3naHo TeCTOBOE NpUIOKeHue reader test.

5.3 3anyck mecmoeou ymunumsl

Jlnist 3ammycka TeCTOBOM yTHMIIMTBI HEOOXOIMMO CKONHMpOoBaTh OMOnuoreky libreader. so B
OVH W3 CTaHAAPTHBIX IUPEKTOpUEB Linux wiM mponucars HyTh K 3TOH OuOIMOTEKE uepes
nepeMeHHyl0o LD LIBRARY PATH. B nanHoM npumepe OMONMOTEKa pasMELIaeTCsl B OJHOM
JHMPEKTOPUM C TECTOBOM YTHINTOM reader test.

[ToakmrounTte CUNTHIBATENb(JIM) K CUCTEME. DTO MOXKHO CAENaTh U MOCIIE 3aIlyCKa YTUIIUTHI.

Jlns 3amycka TEeCTOBOM YTWJIMTBI HEOOXOAMMO MEpeWTH B YKa3aHHBIM JUPEKTOPHHA U
BBIIIOJIHATH CIEAYIOIIHAE KOMaHIbl:

export LD_LI BRARY_PATH=$ {PWD}
./reader test 20 1

B pesynbrare tectoBas yrunurta 20 pa3 3anpoCHUT KOJA MOJHECEHHOW KapThl ISl KaJo0ro
cuuThiBarens. VHTepBan MexIy 3ampocaMu 3anaércs BTopeiM mapamerpoMm (1 cexynna ). Jms
BritodeHust ot WIEGAND Hy»kHO 100aBHTH «1» B KQUeCTBE TPETHETO MapaMeTpa MPH 3aIryCcKe:

export LD_LI BRARY_PATH=$ {PWD}
./reader test 20 1 1
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