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Notices
OMRONproductsarernanufacturedforuseaccordingtoproperproceduresbyaqualifiedoperator
andonlyforthepurpOsesdescribedinthismanual.
Thefollowingconventionsareusedtoindicateandclassifywarningsinthismanual.Alwaysheedthe
informationprovidedwiththem.
DANGER!
indicatesinformationthat,ifnotheeded,couldresultinlossofIifeorserious
injuly.
CaUtiontndicatesinformationthat,ifnotheeded,couldresuttinminorinjuryerdam-
agetotheproducし
OMRONProduCt月!e]ferences
A‖OMRONproductsarecapitaiizedinthismanual.Theword"Unit"isalsocapitalizedwhenitrefers
toanOMRONproduct,regardlessofwhetherornotitappearsintheμopernameoftheproduct.
Theabbreviation℃h,"whichappearsinsomedisplaysandonsomeOMRONproducts,means
"word"andisabbreviated"Wd"indocumentation.
Theabbreviation"PC"meansProgrammableControllerandisnotusedasanabbreviatbn句rany・
thhgelse.
Visu●,メ1'ds
Thefollowingheadingsappearintheleftcobmnofthemanualtohelpyoulocatedifferenttypesof
information.
Notelndicatesinformationofparticularinterestforefficientandoonvenientopera・
tiOnoftheproduCt.
7,2,3_lndicates紅stsofonesortoranother,suchasprocedures,precautions,etc.
-ーノ
◎◎MR◎N,で991
AI1魂htsτeserved.Nopartof肋dspub1三cationmaybereprOduced,storedinaretrievalsystem,ortransmitted,血紐y
fom,o品yanyme鋤s,m㏄hanicaLe1㏄加nic,phot㏄opy㎞g,recording,orotherwise,withoutthepriorwri任㎝[pe㎝姪－
sionofOMRON.
NopatentliabdityiSassumedwithrespercttotheuseoftheinfrmationcontainedhere口LMoτeov訂,becauseOMRONis
c。輌dysロiv血9⑩㎞provei岱⑩－qualityproductS,theinf輌己onconぬedinthismanualiSs両ecttOchange
withoutnotice.Everyprecautionhasbeentakenin血epreparationofthismanual.Nev釘theless,OMRONassumesno
respOnsibllityfoT師orsoromissions.Nei也erisany且鈍ityassum{XifordamagesresultingibOmtheuseof1he五漁)ma－
直oncon皿皿ed桓血ispubUca直on.
v
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ノ1boutthisハeanua':
ThismanualdescribestheSYSMACNETLinkSystem.TheSYSMACNETLinkSystemisanindus-
trialLAN(1imitedareanetwork)thatallowstheusertoefficientlyintegratefactoryautornationactivities
andtomanageproductioninformation.Productioninformationcanbeusedtoincreasequalityand
produCtivitywhiledecreasingdown-timeandunnecessaryinventory.Upto126rlodescanbecon-
nectedtoanetWorkloop,withtheoptionofincreasingthisnumbertovirtua"ythousandsbytheuseof
BridgesbetWeennetWorkloops.TheSYSMACNETcanprovideacost-effectivepathfromindMduaI
machinecontrol,throughCellandareacontrol,tOfullfaCtoryautOmatiOn・
ThiSmanualisorganizedaSfolbwS:
SθctionlgivesanoverviewoftheSYSMACNETanddescribeexamplesystemconfigurations.
SeCt'onZntroduceseachoftheUnitsthatprovideconneCtiontothenetWork.Morespecificinforma-
tionregardinganyoftheseUnitscanbefoundintheindMdualmanuals.
Section3klescribesmethodsoftransferringinformationbetWeendevicesconnectedtotheSYSMAC
NE'「ltalsodescribessomeexampleapplicationsandtheprogrammingrequiredfortheseconfigura-
tions.
Sention4introduceseachofthethreediagnosticteststhatareincludedwiththesoftWareoftheNet-
workSupportBoard(NSB).ThesetestSareeffectivetoidentifythecauseofanerroronthenetwork.
Formorespecificinformation,refertothe1∨SBOρθrationManuaL
ApρenCtixes,aG拍ssaりCandan伽deズarealsoinduded.
ThoroughlyfamiliarizeyourselfwiththecontentsofthismanualbeforeinstallingtheSYSMACNET.
ix
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Local/lreaNetworks
Section1"-1
1-1
lL◎calAreaNetw◎rks
ALocalAreaNetWorkisanetWorkofoomputerequipmentintero◎nneCtedby
dedicatedcommunicationschannelsforthepurpOseofdatasharing.Each
deviceConneCtedtoanetWerkiscalledanOde.lnstallingaLANinafactorγ
issimilartoinstallingaphonesysteminanothcebuilding;whileeachnOde,
oroffice,cancontinuetooperateindependently,theoptionalsoexistsfor
informationtobeshared.
下bkenRlng
TheSYSMACNETworksinaloopconfiguration.Communjcationsamong
nodesfollowsaprotocolcalledtokenring.Thetokenringarchitecturecon⇔
trolsnetWorkcommunicationsbypassingatokenaroundtheloop.Anode
cansenddataonlywheninpOssessionofthetoken.
ASYSMACNETtokenisgeneratedbytheLineServer(LS).ThisUnitisthe
onlydeviceonthenetWorkthatisrespOnsibjeforgeneratingtheinitialtoken
andmonitoringthetoken.TheLineServercanbesettogenerateanewto・
kenafteraspecifiedamounteftimeifthepreviousonehasnotreturned.Ev-
erynetWorkioopmusthaveoneandonlyoneLineServer.
ReUtingProtocelS
lnternetWorkroutingprotocolsarebasedonthepopularTransmissionCon-
trolProcedure!lntemetProtocol(TCP!iP)whichwasderivedtromtheU.S.
DefenseDepartment'sARPANET.Maximumpacketsizeis2Kbytes.This
includesupto2011bytesofdatainASCIIorbinary(fornumericdata}for-
mat.Avarietyofpackettypesarepredefined,includingdatagrams,datalink,
diagnostic,andnetWorkmanagementfunCtions.Thesepacketsmaybeused
withOMRON'snetWorksoftvvaretosimplifyinterfaceofapplicationpregrams
totheSYSMACNEThardware.Inaddition,theopenarchitectureofSYS・
MACNETallowscustompacketsandpacketdefinitionstobedefinedbythe
usertorthosewhowishtointerfacedirectlytotheSYSMACNEThardware.
ThelatteroptiontypicallyrequiresanassemblyIanguageprogram.
NOdes
ASYSMACNETcanbecomposedofupto126nodes.Thefollowingarethe
majorhardwarecomponentsusedtointerfacethesedevicestoaSYSMAC
NET.
NetworkSupportBoard(NSB):lnterfacesIBM-PC/Arcompatiblecomputers
withSYSMACNET.
●SYSMACNETLinkUnit:InterfacesOMRON'sProgrammableControllers
(PCs)withSYSMACNET.
●NetworkServiceUnit(NSU}=:nterfacestoSYSMACNETthroughtwo
RS-232Cports.Allowssynchronousorasynchronouscommunicationsup
2
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SystemCo4guration
Section1・'"2
to9,600bpsusingbothPOrts,or19,200bpsusingonlyonePOrt.An
RS-422versionisalsoavailable.
。LocalBridge:InterfacestWoSYSMACNETs.
NodeBypaSS
Back・loop
TwefeaturesaredesignedintoSySMACNET'$architeCturetoimprovereli-
abiiity.Thefirstisanodebypassfeaturewhichallowscommunications
throughanodeevenifthedeviceispowered-down.Alocalpowersupplyis
requiredateachnodeforimplementationofthisfeature.
Thesecondfeatureisaback-loop.ThisfeatureoperatesbySYSMACNET
sendinga‖dataonadual-ringconfiguration,allowingdatatoflowonasec-
ondarypathifanerrorisencounteredalongitsprimarypath.TheOptical・
FiberCableiscompOsedoftWostrands.lfacableisbrokenoranodeisnot
functioniBg,thenthestationsoneithersideofthefailureautomaticallydirect
dataalongthesecondarypathofthefiberwithdataflowingintheoppOsite
direction.Back-loopinghelpstoensurethatthereisareliableconnectionbe-
tWeennetworknodes.
Op罰cal口FiberCable
Treubleshooting
SYSMACNETnodesarecomectedtoeachotherbyOptical-FiberCable.
Optical・FiberCableisgoodinfactoryenvironmentsbecauseitisresistantto
theeiectricalinte而erencepresentarOundhighvoltageelectricalcables.Opti-
cal-FiberCablealsogivestheSYSMACNETtheabilitytobeextendedfor
loopdistancesofuptolkmbetWeennodeswithstandardcables,orgreater
distancesusingspecialcablesoraRepeaterUnit.
UsingthetroubleshootingsoftwareprovidedwiththeNetWorkSuppOrtBoarCt,
theiocationwhereback-loopingisoccurringcanbeidentified.Thedamaged
nodeorcablescanthenbecorreCted.TheSYSMACNEＴhastroubleshoot・
ingsoftwarepackagedwiththeNetworkSupportBoard.Everynetwork
shouldhaveatleastonecomputersothatthisseftWarecanbeused.The
softwarecontainsthreetestSthatwill.isolatenetWorkproblems,Thesetests
aretheStatusRead,Echoback,andtheBroadcasttests.
.ノ
1-2
SystemConfiguration
TheSYSMACNETcanbeusedforhigh-speeddataexchangeamongPCs
erformonitoringanynetWorkdevice.PCs,theF|T,computers,andseriai
devicesmaybeaddedtothenetWork.ThissectionwillintroducesomepOssi・
blesystemconfigurationsbutwillleaveoutthespecificprogrammingre-
quiredforoperation.
TheminimumconfigurationforcommunicationsrequirestheLineServerand
tWenodes.Atleastoneofthenodesshouldbeacomputerequippedwitha
NetWorkSupportBoard.
0
ManynetWorkscanbeenhancedbyuseofanRS-232serialdevicesuehas
aprinter.ToattachthesedevicestothenetWork,addaNetWorkServiceUnit.
EachNetworkServiceUnitcancontroltwoserialdevices.
3
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SstemConfiguration.
Section1…2
0
Eventually,itmaybecomeadvantageoustocombinetWonetWorkloopsto・
gethersothatnodesfromonenetWorkioopcancommunicatewiththenodes
ontheothernetWorkloop.ABridgeisrequiredtoconneCtthetWoloops.
EachofthenetWorkIoopscanhaveamaxirnumof126nodesincludingthe
bridge.
0
0
Finally,acomputercanbeusedasagatewaytolinktheSYSMACNETto
othertypesofnetWorks.TheSYSMACNETiscompatiblewithTCPIIP
(TranspOrtControlProtocoVlnterfaceProgram)whichallowsittooonneCtto
NOVELLSFT(SafetyFaultTolerance)Netware.NOVELLNetWareisthe
mostcommonlyusedsoftwareforEthernetNetWorks.Thefollowingexample
showsanEthemetNetworkiinkedtoaSySMACNET
EthernetNeSe
work
4
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SYSMACNETLinkUnit
Section2-2
2-1
LineServer
ThepurpOseoftheLineServeristoissuetheinitialtokenandmonitorthe
netWorktoken.Oncethetokenisgenerated,ittraveIstosubsequentnodes
inadownStreamdirection.DownstreamisthenormaldireCtionthetoken
travels,whileupstreamistheoppositedirection.EachnetWorkloopmust
haveoneandenlyoneLineServer,unlesstheyareusedasrepeaters,as
describedneXt.
Lit     NCDwhenre◎eivingloopsignal.＼  nomal           BCDLjtwhensignaL        reoeivingback
                                        POWεRON†o
                                        
        ㏄POWεR        NCDL刑ESERVER   9CD             
                                        
        DCPOWER                         GD
LitwhenoperationaS
LitwhentOkenisdetected.
Notlitduringlooperrors.
ArepeaterisrequiredwhenthedistancebetweentwonodesofthenetWerk
loopexceedslkm.Whenarepeaterisrequired,aLineServerjssettofunc・
tionasarepeater.Whenfunctioningasarepeater,theLineServeronlyre・
ceivesandre-transmitsthetokenordatagram.ThenetWorkloopcanhave
uptotwoconsecutlverepeaters・
2-"2
SYSMACNETLinkUnits
TheSYSMACNETLinkUnitisusedtoconneCtaPCtotheSYSMACNET.
OncethePCisonthenetWork,itcansenddatatoandreceivedatafrom
othernodes.
TheSYSMACNETLinkUnitismountedtoaC200H,C500,CIOOOH,or
C2000HCPURack.LikeotherSYSMACNETdevices,ithasanSLIand
SL2pOrtforconneCtingtheOptical・・fiberCables.
6
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鐙
多
2-2-1
DataFormat
TheSYSMACNETLinkUnitcansendinformationinASCIIorbinaryformat.
PCsmustbesetforoneoftheseformats,andASCIIisusuallychosenbe-
causeitiseasiertouse.ASCIIisconvertedtobinarywhencommunicating
withthePC'sCPU,sobinaryhasaspeedadvantage.AsinglenetWorkloop
canhavecommunicationsinbOthbinaryandASCII,aslongasPCsshare
theSamefOrmat.
Progralnmlng
TheSYSMACNETLinkUnitautomaticallyissuesarespOnsewhenitre・
ceivesamessagefromanothernode.Also,itexpectstoreceivearespOnse
whenittransmitstoanothernode.TheresponsenotifiestheUnit廿latthe
messagewasreceivedbythenodetowhichitwasaddressed.lfthesending
UnitdoesnotreceivearespOnse,itsErrorFlagwillturnONandtheERR
indicatorwilllight.
WhencommunicatingbetWeentWoPCs,therespOnseisautomatiC.When
sendingamessagefromacomputertoaPC,theSYSMACNIrTLinkUnit's
respOnsewillbesentandthecomputerwillignereitunlessothervvisepro.
grammed.However,ifsendingfromaPCtoacomputer,aresponsemustbe
writtenintothecomputer'sprogramsothatthePCreceivesaresp◎nse・
NetWorkmessagesare2KbytesinIength,andarecomposedofaheader
anddata.CommandandrespOnseinformatienislecatedintheheaderpor-
tionofthemessage.Theheadercanbefu愉erdividedintothesubheader
codeandthecempletioncode.ThesubheadertellstheUnitwhatcommand
itshouldexecute.Thecompletioncodeisfoundonlyintheheadefofthere-
sponse・
ノ
Commands
ThefollowingtableIistscommandsfortheSYSMACNETLinkUnit.Also
shownarethevalidPCmodesforthecommands.Commandsarevalidin
modelsIabeledYesandnotva"dinmodeslabeledNo.Forcommanddetalls,
refertothesysんeAC～ETLinkUnit()perationル旋ヨnua'.
7
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s】ysＬMACハIETLink乙7nit
                                
Subhe8der       PCMode                  Comm8nd
        RUN     MOMTOR  PR◎GRAM        
                                iR/SRAreaRead
$00     Yes     Yes'    Yes     
$01     No      Ybs     Yes     lRArgaW酋te
$02     Yes     Y6s     Yes     LRAreaRead
$03     No.     Ybs     Yes     LRAreaWritg
$04     Yes     Yes     Ybs     HRAreaRgad
$05     No      YθS    Ybs     HRAreaWパtθ
$◎6    Ye8     Yθs    YGs     PVAreaRead
$07     No      Ybs     Yes     PVAreaWritg
$◎8    Ybs     Yes     Y已8    1「CAreaRead
$09     No      Ybs     Ybs     TCArgaW目佃
$OA     Yes     Y白S    Ye⑨    DMAreaRead
$OB     No      Ybs     YGs     DMAreaWri㎏
$OC     Yes     Yes     Ybs     SVRgad1
$OD     Yes     Yes     Ybs     SVRead2
$OE     No      Yes     Yes     SVChange1
$OF     No      Yes     Yes     SVChang92
$10     Ybs     Y6S     Yes     StatusRgad
$11     Ybs     Yb8     Y◎S    Sロtuswnte
$12     Ybs     Y6S     Y6s     ErrorRead
$13     No      Ybs     Y6s     ForceSetrReset
$14     No      Ybs     Y合s    ForceSet/ResetCancel
$15     Yes     Yes     Yes     VORegister
$16     Yes     Ye⑨    Y6S     レORead
$17     Yes     Yes     Yes     ProgramRead
$18     No      No      Yes     ProgramW巾θ
$1A     No      No      Yes     レO硲bleGer円頂tion
$1B     No      No      Ybs     DMSizeChange
$1C     Ybs     Yes     Yes     ARArgaRead
$1D     No      Yes     Y已s    'ARAreaWri佃
$1E     Yes     Ybs     Yes     D飢aLinkStatusRead
$1F     Yes     Vbs     Ybs     DataUnk「乏1bbRθad
$20     Y合s    Yes     Y已s    Da復Link硲blθWri協
$21     Yes     YgS     Ybs     DataLinkSt訓
$22     Yes     Yes     Y6s     Da砲LinkStOP
$23     Ybs     Y白s    Yes     Rou目ng有bleSet
$24     Ybs     Ybs     Yes     Rou6ngT醐eRgad
$25     Y6s     Ves     Y6s     τbst
$26     Yes     Y6s     Yes     Inital靴ze(Command}
$27     Yes     Ybs     Yes     FMDa胞Read
$28     Yes     Yes     Yes     FMlndexRead
$29     Yes     Yθs    Yes     FMAreaW目te
$2A     Yes     Yes     Ybs     NameSet
$2B     Yes     Yes     Y6s     NameDelete
$2C     Yes     Yes     Yes     NameRead
$2D     No      YgS     Ybs     TimeSet
$2E     No      Yes     Ybs     Mu団pointForcedSeVReset
$2F     No      Yes     Yes     Mul6pleForcedSeVResetStatusRead
$FF     Yes     Yes     Yes     Und合6nedC◎mmandE印or{Resp◎nse)
$60     Y6s     Ybs     Yes     Data1了ansmit(Only町ar㎜iロedtoaPC)
61F     Ybs     Yes     Yes     DataRequest(OnlytransmiロedtoaPC}
                                
8
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CompletionC◎des
2-2-2
Thenexttableliststhecompletioncodesinhexadecimat,withtheirexplana三
tions.
        
C◎dgX161x160(Hexadecimaり      E『『or◎ontonts
        
00      Normalcompletion
01      NotexecutabbinRUNmode
02      NotexecutableinMONITORmodg
03      NotexθcutablginPROGRAMmode
04      NotθxecutableindUringthedebugoperation
05      NotexecutableinSTANDBYmode
06      NotexecutablebecauseSYSMACNETLinkUnaisbusy
07      Notexecutabbw口hpres白nt1!Oregistθr
09      NotexecutablebecauseofchangedCPU
OA      NotexeCutablebecauseof"protedL・
OB      Filememorynotinitia‖zed(notexecutable)
10      Formaterrα(parametθrlengthθrror)
11      Paζameterθrror,datacodgθrro陥datalengtherr◎r,codeerroちetc.
12      lnstructionrlotfound
13      Addressove㎡low`
14      Bbcknumbergrror
20      Notexecutablgduetoerrororimp◎ssibleDMsizechange
21      NotexecutableduetoCPUerror
22      Notexecutableb㏄ausethereisnomemorymounted
23      Notexecutabl6wRhonly8Kbytesofmgmory
24      Notexecutablew紘hPROM
25      レOtabbgengrationimp◎ssible(unrecogn靴zedRemoteレOUnit,wordove陥dup∬cationofOpticalI!OUnit,レObuseπor)
26      NotaC◎ntrolUnit(notexecutable)
27      Sumchθckerror
28      EEPROMiswr薩e-protected
29      Notexecutablθbecausθthereisnonetworkpathse廿ing
3A      Notexecutableb㏄ausedaroutingtableθrror
30      Data‖nktablegenerationisirwpossible(datalinkoperation,defaulttable)
31      Notexecutablebgcause◎fdatalinkstart・up
32      NotexecutablebecausethedataIhkisnotoperating
33      Notex白cutablebecausgofadataIinktableerror
34      Notexθcutablebecausethedatalinktablehasnotbgenregistered
35      NdaMaster(notexecutable)
Data1「ransmissions
Whenanodereceivesafreetoken,ithastheoptiontotransmitdatatoany
othernode.Thisistheenlytimethenodeisallowedtotransmit.Whena
nodeisreadytotransmitdataitmustwaitforafreetoken.Whenitdete(;ts
9
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sys～ifACハrETLinkUnit
Section2r2
thefreetoken,itdesignatesthefreetokenasabusyorusedtoken.Then,
thetransmittingnodeattachesthedata.Whenthenodehascompleted
transmissi加ofthedata,itgeneratesandattachesafreetoken.Thefree
tokenisthenavailabletotherestofthenetWork.ThetokenringnetWorkal-
lowsonlythenodewiththefreetokentotransmitdataonthenetWork.
●fteet。ken
弓〉・
◎}多」
圏busyteken口packet(data)
Datagrams
Dataistransm耐edintheformofadatagram.Datagramsare2K⇔byte(2048
bytes)packetsthatarecompOsedofaheaderandthedatabeingsent.The
36-byteheadercontainStheaddressofthesendingnodeandtheaddressOf
thenodethatistoreceivethedatagram.Therearei2bytesurlusedatpres-
ent.Theremaining2,000bytesofthepacketareavailableforthedatabeing
senttothereceiviRgnode.
一
36bytes12bytgs
2,000bytes
The2,000bytesavailableforinformationcorrespondto50ewordsofdataif
usingASCI1.lfusingbinaryformat,theycorrespOndto1,000words.Sending
datainASC旧ormatiseasierbecauseBASICcanbeusedforprogramming;
however,itismorecumbers◎metosendthismorecomplexformatonthe
network.Theheaderdoesnotcontaininformationstatingwhetherthedata
thatfollowsisinASCIIorbinary,sothishastobeknownandprogrammed.
ThesamenetworkbopcanhavebothASC‖andbinarycommunications,
butcommunicationsbetWeenanytWonodesmustbeinthesameformat.
lnformationcanbesenttoanyavailablememoryareaofanotherPC,orto
anyothernodeofthenetWork.Usestandardsendandreceiveinstructions
withdatagramsasdescribedinthefollowingdiagram.
一      SEND(90)
        S
        D
        P
鴫－Sendrequestinstrudion(@SEND(90):Differentiatedins　r噺on)
噂－SendbeginningwordNo.{Sθndingnode)
噸←ReceivebegimingwordNo.(Dgsthationnode)
q←Leadingwordw肋paramet6rs(Thefollowingconfigurationdata
isw甜entothθthreewordsstartingwiththgwordstartingwah
"Rり
10
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        4th,3rddlgn     2nd,1stdlg旋
Word            
P       NUMBEROFSENDING{receiving)words:$0000to$03EO(OtoIOOO)   
P◆1    KindofnodelfitisanNSBorNETLinkUnR:001f口isanNSU:01      Destinationnetwork$00to$7F(Oto127}00forinvolvθdor㎞{netwod《
1P◆2   PortNo.lf硫isanNSBorNETLinkUn薩:001faisanNSU:010rO2     Destinatbnnode(Receivingnodg)NodgNo:$01to$7E(1to126)
Datagramsaresentin2K-bytepackages,whereasthesizeofadatalinkis
determinedbythenumberofslavesthatareestablishedandthedelaytime
setonthemaster.DatagramscanbesenttoanynodeofanetWorkloop,
makingthemaximumnumberofredpientsofadatagramfarexceedpossible
recipientsofadatalink.BothdatalinkSanddatagramscanbesenttoother
netWorkIoopsacrossnetworkbridges.
|
DatalinksshouldbeestablishedbetWeenPCsifagroupofPCswillbecom・
muniCatingwitheachotherfrequently.lfc◎mmunicatiOnSaremOrelikelyto
bewithavarietyofnetWorknodes,thendatagramsshouldbeused.The
amountofnetWorktrafficmakespredictingtimingoftransfersdifficult.When
usingbothtransfertypes,datagramshaveprioritywithboththesendingand
receivingNode.
DataLlnks
Datalinkscanbealsousedtotransferdata.Datalinksdifferfromdatagrams
inthatdatalinksaremoredirect.IftWoPCswiiloftenbesendinginformation
toeachotherandse|domsendinginformatientoothernodesofthenetWork,
thenestabiishingadataIinkisadvantageous.lnformationisthendireCtedto
amemoryareaofthePCspecMedbytheSWIswitchorbyprogramming.
DatalinksareestablishedbymakingonePCamasterandotherPCsslaves.
ThemasterisrespOnsibleforstartingandstoppingtransmissionoperationef
theslaves.Ifthedatalink'smasterfails,theslavesinthedatalinkwillnot
function.ThemasterofthedatalinkmaybesettofunCtionasaslavewhileit
isalsofunCtioningasmaster.Thesettingisdonewith,thePC'sDIPswitches.
informationisthensenttothesamedataareaofaNslaves.Themasterde・
termineswhennodescanbegintransmitting,butslavestransferdirectlyto
eachother,notthroughthemaster.
ThefollowingdataareascanbeusedforthedataIinkarea.
        C200H   C500    C1000H  C2000HSIm回ox   、三C2000HD叩lgx
LR      Oto63   Oto31   Oto63   Oto63   Oto63(hun口sof2words)
DM      Oto999  Oto511  Oto4095 Oto4095 一－
AsinglenetWorkloopcanhaveseveraldatalinksestablished.Datalinks
mustnotoverlap.UptofourmasterscanbeassignedinonenetWorkloop.
Eachofthesemasterscanhaveupto32slaves.Keepingthenumberofdata
linkStOaminimummakeStransfertimingmo「eCOnsistent.
」
DataIinktablesaresenttothemasterasdescribedintheSYSMACNE『
LinkUnitOperationManual.ThetablescaneitherbesetwiththeProgram・
mingConsole,theF「「,ortheGPC.ThemasteristheonlyUnitinthedata
linklayerwiththistable.ThetableshavethefolIowingformat.
血
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Numberohodes
N◎deadヒ』ress
1byte
lbytθ
2by佃s
1byte
2bytgs
1byta
lbytg
An[ゆuntoftr峯ヨnsfer
da垣旋)『1n◎de{a)
axn{n=32maximum》
」」
Numberofnodes   N◎dθsinthelgvel(2to32)        
                
Nodeaddress     $01through$7Enthr◎ugh126)D◎notsθtthesameaddressformorgthanongnode.   
StartLRword     FirstLRwordforthorelevantn◎de'sdata.Sgtangvenwordnumberforthefirstword.        
Spgclf}catbnforareaotherthanLR  012     1RareaHRargaDMarea
Startwordo廿lerthanLR   Firstwordofthgspθcifiθddataareafor‡hθrelevantnode'sdata.Setanevgnwordnumberforthefirst,wOrd.        
2-3
2・-3-'1
Transmitteddataisthensenttothesamedataareaofallslaves.lfaPCis
settoreceivedataintoadataareawhich'isnotvalid,theportionofdatain'
comingtotheinvalidrangeisignored.TheSYSMACNETLinkUnit'sLINK
indicatorwiilblink,indicatinganerroronthisPC.
ThedatalinkmastermusthaveasettimetowaitbetWeenmessagesitis
directing.Setthelengthofthistimeconsideringhowmanyslavesitiscon-
neCtedto.Set肋galOO-msdelayonamasterwithtOslavesisrecom-
mended.
ThetimerequiredfortransfersusingdataIinkSisdeterminedbynetWorkfac・
torssuchasthenumberofnodesinthedatalink.DatagramSEND(90)and
RECV(98}instructionsareprocessedbeforedatalinkinstructions.Formore
information,refe「toSθction3NetWorkCommvnications,orthe・SYSルfAC
～EτLinkUnit()peratわηManual.
NetworkSupportBoards
NetworkSupportBoardsareusedwithIBMPC・AT-compatiblecomputers.A
similarb◎ardisavailablefortheFC-seriescomputersinJapan.Theseinter-
faceboardsaIlowthecomputertoexchangedatawithothernodesonthe
SYSMACNETIocalareanetWork.Theb◎ardo㏄upiesasinglefu‖・sizedsbt
inanIBMPC-A工compatiblecomputerand‖nksthecomputerwiththeSYS-
MACNET.TheNetworkSupportBoardisshippedwithsoftwarefordataex-
changear】dtroubleshooting.ThissectbnintroducestheNetWorkSupPOrt
Board,withmorespeCificinformationavailableinthe～θ血〃orkSupρortBoard
Oρθratわ17ルfanuaL
Netw◎rkSUPP◎rtB◎ardHardware
TheNetWorkSuppOrtBoard(NSB)eperateswithMS!PC-DOSversions2.00
0rhigheroncomputerswithaminimurAof256KbytesofRAM.1thasthefoト
iowingapPearance.
12
---------------------[End of Page 8420]---------------------



NetρorkSupportBoard
Section2]3
品目=
=■
薗薗。
RSW2RSWI
日日
■■国■■
■■團圏
回回回83漂33織
RSW4RSW5RSW3SP4
鉋
Threeindicatorscanbeseenfromthebackofthecomputerwhentheboard
hasbeeninstalled.Duringnormaloperation,theNCDandBCDshouldbelit.
Thisindicatesthatbothnormalandback-looppathsarefunctional.TheV2
indicatorindicatesthatpOwerisbeiBgsuppliedfromtheLocalPowerSuppiy.
TheNSBtransfersdatabetweentheSYSMACNETandthecomputerusing
fifteen,2K-bytereceivebufiersandone2K-bytesendbu行er.Thecomputeris
accessedviadirectmemoryaccess、Thenodenumber,interruptvector,and
l/Oaddressaresetusingtheswitchespresentontheboard.Set廿1esebe-
foreinstallingtheboardinthecomputer.
Settings
ThehexadecimalnodenumberissetwithrotaryDIPswitchesland2.Any
numberOlthrough7Eisvalid.Thereare126validaddressesinthisrange
andeachnodeonthenetWorkloopmusthaveauniqueaddress.
TheinterruptvectorissetwithswitchesSP4andRSW3.Theswitchesmust
besettothesamevalueinarangefrom3through10.IRQtO(A)isthestan-
dardsetting.UsethissettlngunlessitconflictswithotherbOardsinthecom-
puter.
ThehexadecimalI!OaddressissetwithswitchesRS4andRS5.Validad-
dressesareO300throughO30F.
SwitchesSPI,SP2,andSP3areusedtosetthereceivebuffer.
ConnectorsCNlandCN3areusedteconneCtthebOardtotheLocalPower
Supply.TheIastUnitshouIdbecomectedtoCMandCN2.'lfpowerisnot
availablefromthissource,powerwiilbedeliveredtothebOardviathecom・
puter'sinternalpOwersupPly.
Afterallsettingsarecomplete,insertthebeardintoaslotofthecomputer.
AttachtheOpticaIイiberCab|estotheSUandSL2ports.Thefollowingdia・
gramshowshowfoureomputerswithNSBsareattachedtotheSYSMAC
NET.
13
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UneSefvor
D(7vvngtrearn
SLISL2
　　ロバロむバめヨ　ロ
回回
u綱領m
FberOpticCabla
::===
samnode
Optional
                        二=⇒白◆       
        +o・o                   
                                .1
                        一1一   酊i二=⇒E≡一ー一一4[=234
4       ,Powgr綱y       .■             
        ◆o.o                   ,⊆=◆
                                .,
                        瘡－N   ,旬1■ll|7[_→〔」一一一→」_一■一一一一4「一一
1       Powgr8upply                     
        ◆o・o                  一一一>L◆
                                1●
                                ,旬i
        Powgr8u即ly     四日一_→E≡「==ゴ目            
BSD
NRD
NSD
BRD
髄
SL1
鯉
Standardnode
BSD
NRD
NSD
BRD
CN2
SLI
鯉
●●
Standa㎡nt●
8SD
NRD
NSD
BRD
CN2
SLI
鯉
Standardn◎dg
Power
8UPP|y
Normalloop-一レ
●釦i
BSD
NRD
NSO
BRD
雛
SL1
鯉
←一－Backpm
2-一一3-2
EachnetWorkloopshouldhaveatleastonecomputerwithanNSBinstalled
sothatnetworkdiagnosticscanbeused.ThenextseCtionintroducesthe
softWareusedwiththeNSB.
NetworkSupPor†B◎ardSoftware
SoftwareincludedwiththeNetworkSupportBoardprovidesdatagramand
diagnosticfunctions.
lnstalltheBIOSsoftWareontothecomputer'ssystemdiskasdireCtedinthe
～θtWorkSupρOrtBoardOρθratわnManuaLUseaIineeditortomoditythe
CONFIG.SYSfile.Rebootthecomputerandverifythatthemessage"S3200
DiagnosticServiceLoaded"appearsenthefirstsαeen.
Oncethesoftwareisinstalled,eightuti航iesareavailableaswellasthedata-
gramserviceaccessedfromBASIC.
14
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Utilities
DevlceDrive『S
ThefoliowingutilitiesareincludedwiththeNSBsoftware.
VER32:DisplaystheversionnumberoftheS3200BIOSforDOS.Execute
byenteringVER32followedbytheENTERkey.
STAd「「32:Displaysthenode'saddress,loopstatus,andpOwersupplystatus.
ExecutebyenteringSTAT32follewedbytheENTERkey.
CUT32=Cutsuserpackets(80H-FFH}.ExecutebyenteringCUT32followed
bytheENTEiRkey.(SimilartetheclosefunctioninBASIC).
DIAGMT32:Executesnodediagnosticstoconfirmthatailnodesinthenet-
workareoperatingproperly.Thefilernustberegisteredonalln◎desofthe
netWorkIoop.Theutilitycheckstheirloopbackoperation,andpowersupply
status.ltcanalsorequestamemorydumpfromnodes.
'LTESTChecksthetopologyofthenetWorkbytransmitting2Kbytesofdata
whichisthenretumedandcheckedagainsttheoriginaltransmission.Aner-
rorhistorycaRbeviewedbyprintingaIogoftheerrors.Executebyentering
LTEST/Efo‖owedbytheENTERkey.
RTSET,RTREAD:UsedtoestablishroutingtablesfornodesintheSYSMAC
Net.RoutingtablesareusedtotransferinformationbetWeennetWorkloops.
EixecutebyenteringRTSET/EorRTREAD!日o‖owedbytheE…NTEiRkey.
CONF32:Usedtosetthenode'sconfigurationontheSYSMACNet.Execute
byenteringCONF32/EfollowedbyEiNTER
NoteLl「EST,RTSET,RTREADandCONF32requirea"/E"afterthefilenameto
executetheprogramswithEnglishteXtscreens・
TheBIOS,Basiclnput10utputSystem,isthefilehandlingroutineforrou目ng
informationforthedatapackets.ltSformatisDEVICE=CP_3200.COM,
'Oaddr,」～「ETaddr.'Oaddrstandsforthel!Opαtaddressandissetusingthe
rotaryDIPswitches4and50ntheNSB.ltisinhexadecimal,e.g.300H.～E-
Taddrstandsforthenode'snetwork.Whensettingupthisdriver,oneexam－
回efortheNSBisDEVICE=CP_3200.COM,300H,NETOIH.
TheDGIOXfileisusedfordatagramservice.ltsformatintheCONFIG.SYS
fileisasfollows:DEVICE=DGIOX.COMわ{ノfsiz,わufct,msg.Herebufsiz
standsforbuffersize.ltshouldbesettoR2000forSYSMACNET's2K・byte
buffers.Thesecondargument,加紐,specifiesthenumberofbuffers.Thisis
normallysetto15.Thethirdargument,msg,specifiesthelanguagebeing
used.SetthistoMlforEnglish.AtypicalformatfortheDGIOXfileisDI…・
VICE=DGIOXCOMR2000,15,Ml.
TheDIAGfileprovidesdiagnosticfunctions.ItsformatintheCONFIG.SYS
fileisDEVICE=DIAG32.COM.
TheNAMEfileisusedforassigningnamestothenetworknodes.1tSformat
intheCONFIG.SYSfileisDEVICE=NAME32.COM.
ltispossibletoviewandchangethedevlcedrjversintheCONFIG.SYS川e
usingalineeditorsuchasEDLIN.
NoteNopathhasbeengivenintheaboveexamples.Pleaseincludethepath
whenwri加gtheCONFIG.SYSFile.
DatagramServlce
SYSMACNET'sdatagramserviceisaccessedfromBASICusingthe
DGSUB.EXEfiie.EitheraBASICinterpreterorc◎mpilermaybeused⊥oad
theroutinesbyenteringthisstatementDFSEG=xx:BLOAD℃GSUBBIN",
0:DEFSEG.Thexxdeterminesthestartingaddresswheretleroutineswill
beloadeCt.ItisdeterminedwhentheDGSUB.BINfiieiscreatedfrem
DGSUB.EXE.
15
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NeCteDiagnostlcSoftwa「e
24
F‖TSUPP◎rt
Theroutinesarethencalledasfo‖ows:SUB=(funCtion#)℃:DEF
SEG=32xxCALLSUB(arguments):DEFSEG
Arguments:
00DINIT,usedtoinitializedatagramserviceandclearsendbuffers.Execute
thissubroutineonceatthebeginningoftheprogram.(Sim‖artoOPENin
BASIC).
01DSr「]AT,usedtoperformastatusreadorlanodeofthenetwork.
02DREC,usedtorequestdatafromanothernodeintothisnode'sreceive
buffer.ThissubroutinewaitsuntiltheESCkeyispressedordataisreceived.
03DREC,usedtorequestdatawithinaspec而edtimeperiodintothisnode's
receivebuffer。
04DSEND,usedtotransmitdatatoaspecifiednode.Broadcasttoallnodes
mayalsobedonewiththiscommand.
05DCUT,usedtociosethedatagramservice.Thissubroutineshouldbe
calledattheendoftheprogram.(SimilartoCLOSEiinBASIC).
FOrtheformatoftheSeargumentS,COnSulttheNθtWO欣SupPOrtBOard(iPθr-
a加ηMaημa1.Remembertosavethefunctionnumber,e.g、,05舎3器15,(not
thename}beforerunning.ExaminetheprogrammingpresentintheDGtest
toseeanexample.(FromBASICloadDGTESTandenterLIST.}
lfCONF32isusedtoenterthisroutine,廿1eset肋gsmustbesavedbefore
reset積ng.Aftereitheraremoteorlecalreset,thethechangesmadebefore
theresetbecomevalid.
TheDGIOXdatagrarnservicesoftware川einstalledintheCONFIG.SYSfile
isusedbytheNSBtotransferdatabetWeentheSYSMACNETBIOSand
theapplicationresidentonthecomputer.Ifaproblemoccursduringdata-
gramtransmission,theerrorw‖lbereported.Aretrywillnotbeattempted
unlessithasbeenprogrammed・
WhenamessagearrivesattheNSBnode,theBIOSchecksthemessage's
header.1fthemessageistobedeliveredtothisnode,thentheBIOSde‖vers
ittotheappropriatepartoftheresidentso廿wareコfthissoftvvareisnotpres-
ent,thenthemessageisignoredＬfthecomputerisbusy,thenthemessage
isbroughtintothehardwarebufferandthecomputer'sinterruptflagisturned
ON.WhentheinterruptisaCtivated,themessageisbroughtintothesoftware
bu菅er.
Because酊・compatiblecomputersarenotmulti-tasking,ifthecomputeris
runningawordprocessingorotherapplication,thenthemessageisdireCted
totheresidentsoftwarewithoutbeingprocessed.1fabw{evellanguage
suchasCisused,thiscanbealtered.
AvirtualcircuitmaybeestablishedbysendingdatagramsbetweenNSB-
equippedcomputers⊥ikewise,datalinksmaybeestablishedbetWeenSYS・
MACNETLinkUnits.AcomputermaynotparticipateinadataIink,butits
nodemaソbepOsitionedbetWeentWoSYSMACNETLinkUnitswhichhavea
dataIinkestablished.
TheNetworkSuppOrtBoardsoftwareincludesautilityfornodediagnostics.
ThisiseffectivesoftwarefortroubleshootingtheSYSMACNETlocalarea
network.FormoreinformatienonthisrefertoSection47]わubieshoo伽9,0r
theNSB()perationルfanc/aL
TheFactorylntelligentTerminal,orFIT,isasophisticatedprogrammingcom-
puter.Withtheadditionofthe・NetWorkSuppOrtBoarCtforF「r,thisFITcanbe
addedtotheSYSMACNet.
16
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AisoavailableistheSYSMACNETLinkAdapterwhichallowstheFIT,oroth-
erSYSMACNETdevices,tobecomectedanddisconnectedfromthenet-
workwithoutdisruptingtheoperationofothernodes。
TheNSBfortheFITcontainsaSYSMACNET-compatibleLadderSuppOrt
Softwarepackage.Formereinformationonoperatingthe日TontheSYS-
MACNETlocalareanetWork,refertotheFIτqiperationManuai.
Beforeinstallingtheboard,usetheDlPswitchestosettheレO,network,and
nodeaddresses.Thevalidrangeforthel!Oaddressisidenticaltotherange
fortheNSBorAT-compatiblecomputers.ThenetWorknumberissettoad-
dresslwhenshippedfromthefactory.SetauniquenodeaddressbetWeen
land126.
AftersettingtheDIPswitches,turnOFFthepowertotheFITandinstallthe
boardasdirectedinthe月『(iperationManuat.ConneCttheLocalPower
Supply,ifdesired,andconnecttheOptical-fiberCablestotheboard'sSLI
andSL2connectors.
ApplypowertotheFITandre-installthesystemsoftwareindudedwiththe
board.Promptswillappearallowingthesoftwaretobesettothesamead-
dresseschosenonthehardwareviatheDPswitches.
SYSMACNETcanbechosentocommunicatewithanetWorkedPCusing
theFIT'sSystemSetupmenu.
        
1       騨τ邸ETUP∨eLa。0]1
　u・   
        与島§晋舗給軌1s。。、vθれa。。]SETTHEDES「nNATI◎NNETWORKNo.
        
        `」肌.,'・"・・'
        
        、'(}8=8EEPVOLUME{L)M:EXITTODOS
        
Likewise,routingtablescanbeestabiishedtoallowtheFITtocommunicate
withBridgesandnodesonothernetWorkloops.
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PCMODEL
HOSTLIN
NTWRKNo
PCl∫F
OUTRCO
PRINTER
UOTBL-q・U
PCl/F
P:PERIPHE『{駄LlレF
J:HOSTUNKUN:T
B:BEEPVOLUME
M:EXSTTODOS
(L)
DEOO†XBIN}
}{
2-5
SYSMACNETLInkAdapters
ForsystemconfigurationswhereitisanticipatedthattheFITwilloftenbe
removedfromthenetworkloop,theSYSMACNETLinkAdapterisanimpOr・-
tantoption.ThisUnitallowstheFITtoberemovedfromthenetWorkwithout
disruptingoperationofothernetWorknodes.
lndicat◎r
lndicatesopera目onstahＬs.
SL30ptical◎onaectOr
ConnectScableofbranchnode.
ON胴ON－
87ve≠ALcol
SYSNETL|NKADAP了ER
GR犀100"2COVACPOWεRCAM
SLI,SL20pticalc◎nneCt◎r
ConnectsnetWori(cables.
PowerSupplyc◎nneCt◎r
PowerSupPlyindicatOr
litwhe叩owerisON
Fuseh◎lder
O.8A,250V(MF61NM)
PowerSupplyterminal
SuppliesACcurrent.
Noise-filteredneutralground.
Mountinghde
TheSYSMACNETLinkAdaptersarenotrequiredfertheFITtobeaddedto
theSYSMACNet.
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TheSYSMACNETLinkAdapterisconneCtedtothenetWorkasdescribedin
thenextdiagram.
識、s
噛＼
FromCentralPowerSupply
Unitorpreviousn◎de
/
NBed-+
ToFi
Noise・filtr∋red
neutralground
terminaI
1∞to240VAC
PowerSupply
Ue
TonextrodSe
◆1「bnextnode
TWoSYSMACNETLinkAdaptersshouldnotbeconnectedtoeachother;
thereshouldbeamaximumofeightwithinasinglenetWorkloop.
FormoreinformationregardingSYSMACNETLinkAdapters,refertothe月「T
OperationManuaZ,
26
NetworkServiceUnits
TheNetworkServiceUnitconvertsSYSMACNEiToptica1-fibertransmissions
toeitherRS-232CorRS-422serialcommunications.TheUnitalsooonverts
transmissiongeingtheotherdirection=fromserialcommunica加nstoSYS・
MACNEToptical-fibersignals.ThisUnitallowsanyintelligentdevices,such
ascomputers,robots,CNCmachines,workstations,barcodesystems,etc.,
toaccesstheSYSMACNETviatheirseri創communicationspor笛.TheNet-
workServiceUnitisavaiIablewithtwoRS-232CportsoroneRS-232Cand
oneRS-422port.Bothofferselectablesynchronous/asynchronousoperation・
Transmissionspeedisseiectableupto9600baud.
19
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ThetWoserialportsOntherearoftheUnithavepinassignmentSaSde●
scribedinthefollowingtable.●『hisinforrnationcanbeusedtobuildacabie
betWeentheNetWorkServiceUnitandaserialdevicesuchasamodem.
PmNo.   SlgnalAbbr.     SlgnalNamg      SlgnalDlrgctlon Notgs
7       SG      C◎mmonReturnLine       Bilateral       (PlnlisFG)
2       SD      SendData        1bNSU   一
3       RD      ReceiveData     1bDTE   一
4       RS      RequesttoSend   τbNSU  一
5       CS      ReadytoSend     τbD正  Software・depgndent
6       DR      DatasetReady    TbD正   General|ysgtt◎highvonagθbyhardware
20      ER      EquipmgntReady  τbNSU  Notprocθssedintgmdly(oPgn}
8       CD      CarrigrDeted    1bDTE   Software・depgndent
15      ST2     Send■ming2     1bDTE   Whencommunicatbnsc◎ntroldθvicgdirectlyattached,ST2andRTaropr◎videdbythgNSU
17      RT      RθceiveTiming  1bDTE   
24      ST1     SendWming1      ModemRτTbNSU   Usedwhenmodomconnθcted
9       V1      12V     1bDTESw口chRT   Sθtinternally(about50mA)
10      V2      一12V   1bDTE   Setinternally(about50mA)
18      V3      5V      1bDTE   Sgtinternally{about300mA}
25      (RT1}   ReceivgTiming   M◎demST21bNSU  Usedwhenrwodemeonnectθd
TheNetWorkServiceUnitcommunicatesatabaudratesetwithDIP-switch
pinsland2.TherateisseleCtabiearmng1200,2400,4800,and9600
baud.TwoserialdevicescommunicatingbetWeentWodifferentNetWorkSer・
viceUnitsdonOtneedtobesettothesamebaudrate.
ＴheserialdeviceconnectedtopOrtloftheNetworkServiceUnithasaccess
totheUnit'sDMAcontroller.Thusitispossibletocommunicateatspeeds
above9600baudwithproperprogramming.Theserialdeviceconnectedto
pOrt2doesnothavedirectmemoryaccessanditsmaximumspeedis9600
baud.
WithacomputerconnectedtotheNetWorkServiceUnit,theUnitfUnCtions
Iikeamodem.lfamodemiscomected,theNetWorkServiceUnitfunctions
iikeaIBMPC-AT-compatibleterminal.
TheNetWorkServiceUnitusesaMotorola68000chip,butdoesnoprocess・
ing.jtspurposeissoielytoconvertserialeleCtricalsignalstoopticaIsignals・
AcomputerequippedwithaNetWorkSuppOrtBoardcanoommunicatewitha
serialdeviceconneCtedtotheNetWorkServiceUnit.Communicationsfrom
thecomputertotheNetWorkServiceUnitcancrossnetWorkBridges.
TheUnit'sSYSMACM…Tsidehaslsendbufferand15receivebuffers,and
messagesareprocessedoneatatime.Ontheserialportside,messages
aretransferredin8-byteunits.
DMA(direCtmemoryaccess)movesthesemessagesthroughtheUnitas
fastasp◎ss|ble.Serialcommunicationsaregenerallytheslowestpartof
SYSMACNETtransfers.Itisbesttosendafewmessages,waitforare・
sponse,andrepeatthisprocessuntilfinishedtransmitting・
20
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TheUnitissetatthefa(rtorytonetWorkOO.Settingsmustbeinitiallysetfrom
withinthelocalnetWork,butcanthenbechangedfromacomputerlocated
onanothernetWorkIoop.Ofcourse,remoteresetsinterrupttheUnit'sopera・
tion,socheckwithsomeoneattheUnit'ssitetobesuretheUnitisnotbusy.
SettingsfortheNSUarestoredinSRAM,sotheyaresavedevenafterpow-
erhasbeentUrnedOFF.
TheUnit'stwoportsareaddressedaslogicalportland2,i・e・,LPIandLP2・
TheNetworkServi㏄Unitaccepおthecommandslistedinthefolbwingtable.
ThesecommandsaresentfromaoomputeronthenetWorkloop.
Command F卯ctlon
MAIL    Transmitsdata
SHOW    Viewsthisnode'sparameters
SET     Setsthisnode'sparameters
QU『r   E…nterstheidlemode
?       Acc白sshelP
EXAMINE Queriesanyname'saddress
DIAGNOSTlC      Diagnosesnodesattachedtothelooρ
TheSETcommandlistedaboveisusedtosetthenamesandaddressesas・
signedtotheUnit'sserialports.Anarneiscomposedofupt◎8characters
beginningwithaletter,e.g.,TTY100.Theaddressisalso8charaCters,andit
iistSthepOrtaddress,nodenumber,andnetworkaddress.Generalbんthenet・
workaddressshouldbesettothesameaddresstheNetworkServiceUnitis
using.Theaddressisofthefollowingformat:
朕llllll
X
X
XI1111
X
朕lll
(decimalnumber}
portaddress
nodeaddress
L■__■___一_____一口_■■■■■■■__■_■_■_______■_■_______networkaddress
TheSETcommandalsodeterminesothercommunicationsparameterssuch
asparity.Refertothe～θ伽つ刀ζSθw治θUnitqloeratわn]Manua'fordeta‖s.
TheMAILcommandsendsdatatoaspecifieddestination.Thereisnoconfir・
mationofthetrans耐ssion.Upto2,000bytesofdatacanbesentwiththe
destination'snetwork,node,andportaddress.
TheSHOWcommanddisplaystheNetWorkServiceUnit'scurrentcommuni-
cationsparameters.
TheHELPcommanddisplaysthetormatrequiredfora‖theUnit'scom-
mands.
TheDIAG(diagnostic)commandisusedtosendaspecifieddiagnosticre-
questtoaselectednode.Thediagnosticrequestcouldbeastatusread,
memorydump,echoback,ormemorywrite.ALOOPE…RRORmessageis
displayedifaproblemisencountered.Formoreinformation,refertothe～θt-
W◎ri(SθrvicθUnit()peratわηManuaL
TheBridgeisusedtointerconnecttWoindMdualSYSMACNETloops.Each
netWorkIoopcansuppOrtupto20Bridges,andeachBridgecountsasone
netWorknode.
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TheBridge'sbackpanelhasp◎rtsforc◎nneCtingbo廿1100ps.
WhentheBridgeissetupinthenetWork,itwillallownodesonseparatenet-
workloopstoc◎mmunicate.TheBridgeaccomplishesthisbybecomingtwo
networknodes,oneforeachoftheloopsbeingc◎nneCted.
Br|dge1
Bridge2
Llne
Server
Une
Server
Llne
Server
AcomputerequippedwithaNetworkSupportBoardisrequiredtosetthe
networkaddressandroutingtables.Aco『nputernodeisrequiredforeach
bridgeso甘1attheNSB'scon罰gurationsoftWarecanbeused.mthesystem
shownabove,onecomputercansettherequiredinformationforbothbridges
servingthethreenetworkloops.Thisistruebecausetheloop2sideOf
BridgelandthelooPlsideofBridge2arebothonnetvvork2.
Computersarealsorequiredtosetthenetworkaddressesandrou伽g
tables.Onlynodesthatwi‖becommunicatingoutsidetheirnetworkloopre-
quireroutingtables.Allnodesrequirethesamenetworkaddresstobesetfor
thelocalnetWorklooP.Differentbridgednetworkloopsrequireuniquead-
dresses.
TheBridgeisgivenanodeandnetworknumberforbothloopsthatitiscon・
neding.Whense廿inguptheroutingtablefometworknodestocommunicate
acrossaBridge,makethetablewiththeわlbwinginformation.
LocalNetwork    DesUnatlonNgtwo「k      
                同【stHOPAddr●s8
Network1        Nθtwork2Network3       Bridge1(bop1)nodg叩mbgrBridge1(bop1}n◎dθnumber
Netwo7k2        NetworklNgtwork3        Bridge1(loop2)nodenumberBridge2(bop1)nodθnumber
Netwo了k3       NetworklNetwork2        Bridge2(loop2)nodenumberBridge2(loop2)nodenumbθr
ＴhenodenumbersforeachoftheBridges'netWorkloopsaresetwiththe
rotaryDtPswitchesonthebackpanelandwithprogrammingsentfroman
NSB-equippedcomputer.Thehardwareandsoftwaresettingsmustagree.
TheBridgemusthavethesotWareoommandsentonlyonce,sinceitstores
thisinformationinstaticRAM(SRAM.)
TheMonitorindicatorsontheUnit`sfrontpaneiindicateoperationaistatus.lf
anyofthefirst5indicatorsarelit,anerrorhaso㏄urred.lndicater's6and7
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indicatethetypeoferror.RefertotheLoca'Bridge(iPerationル佑ηロa'tor
identification.lndicator8is蹴whentheBridgeisrunningＬfanerrorhasbeen
detectedandtheerrorindicatorsarelit,theywiilremainlituntiltheerrorhas
beenfixedandtheBridge'sresethasbeenpressed.
TheBridge'sinitializationswitch,locatedontheDlPswitch,isusedtoreset
theSRAMinformationbacktoitsdefaultsettings.Usethisswitchtoclear
SRAMinfermationandre-enternewsettings.'
TheBridge'sTraceswitch,alsolocatedentheDIPswitch,slowsBridgeper-
formanceandshouldusuallybekeptdisabled.WhentheTraceisoperating,
itwatchesandrecordstransmissionspassingthroughtheBridge.Ituses
hexadecimalnotationtosheworigins,destinations,andanoverflowcounter.
RefertotheBridge'sOperationManualfortheformatoftheTraceinforma-
tion.
Refertothefollowingdiagramforanexampleofhowanedecommunicates
withanothernodetecatedonaseparatenetWorkIoop.
X,Y,Z,andVareBridgenOdeaddresses.
Theaddressesarθsetinhexadecimal.
lfnodeAofnetWorklwantstocommunicatewithnodeBofnetWork2,three
processesoccurintheexchange.First,nodeAsendsinformationtoX,the
Bridge'snodeaddressonnetWork1.Thennode×transferstheinformation
tonodeY,thesameBridgebutadifferentnetWerk.Finally,nodeYtransfers
theinformationtonodeB.TherespOnseisthendirectedbacktethesending
PCalongtheSamepath.
SYSMACNETrequiresthatroutingtablesbeestablishedandstoredinthe
BIOS.Othermanufa(加resdonotrequireroutingtables.Theyhavethesend-
ingnodedoabroadcasttodetermineroutingtothemessage'sdestination.
BykeepingtheroutingtableintheBIOS,transfersarefasterandmorede-
pendable.
∫
2-8
◎ptical・fitOerCabge
TheSYSMACNETusesOpticalイiberCablefordatatransmissionbetween
thenodesofthenetWork.Thesecableswerechoseninsteadoftraditional
eiectricalcabiesbecauseoftheirimmunitytoelectricalinterferenceandbe-
causetheyeleCt「icallyisolateeachofthenodestheyconnect.
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OpticaliberCable
Section2←8
Thecablesareconstructedofacrylic-clad,glass-corefibers.E…achcablecon-
tainsatensionmembertoprovidelongitudinalsuppOrt.Connectorsforthese
cablesareassembledonlocation.
◎◎i
MPCF{oore)
Tensionmember
PVCprotectiveshgath
Electricelwire(t.25mm2)
Assemblyofconnectorsrequiresthetoolkitwhichisindudedinthecable
set.Thesetalsocontainsthepartsusedinassemblingtheconnector:fer●
rule,collar,spring,housing,andboot.AgoodconneCtiononbothendsofthe
cableisessentialforproperoperation,socarefuI|yfollowthedirectionsgiven
inthemanuaiincludedwiththecables.Aftercompletingassembly,usea
POwermetertotestthecable.
欧S帥。
Receivingferru|e
TransmiSSion
ferrule
Optical-fiberCable
Housing
Protθctive
cove目ng
Cableisgenerallydeliveredonaspoolwithlkmofmaterial.Lengthsof1.5
0r2krnarepOssibieiforderedfromOMRON.ltispOssibletoordershorter
Cabiesinone-meterincrements.
PowerMeter
ApOwermeterisusedtotesttheassemblyofthec◎nnector.AIO-dBloss
betWeennodesisacceptable.Goodconnectorassembiycanmakeitpossi-
bletostaywithinthisrangeatdistancesofupto1㎞.Boththenormaland
back-loopconductorsofthecableshouldbetested.
AssemblyanCtInStallation
ofOptical・fiberCable
ThetWooptical-fiberconductersinthecableareusedtocarrynormaland
back-loopsignals.Oneconductorismarkedwithwhitedots.Whenassem-
blingconnectorsforthecable,keepthisconductorcarryingeitherthenormal
orback-ioopsignal.
Oncetheconnectorsareassembledontothecables,theycanbea廿ached
betWeenthenetworknodes.ConnectSLIfromonenodetoSL20fthenext
nodedownstream.D◎ing宣hiswiilconneCtthenormalsenddata(NSD)tothe
normalreceivedata(NRD).Thesec◎ndconductorofthecablewillconnect
back-loopsenddata(BSD》toback-loopreceivedata(BRD).
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NodesshouldbeaddedsequentiaIlyinadirectionawayfromtheLineServ-
er.Verifythattheconnectiontothelastnodeissatisfactorybeforeaddingthe
nextnode.ByaddingthenodessequentiallyfromtheLineServer',trouble-
shootingtheconstructienisgreatlyaided.Refertothemanualincludedwith
theCablestoverifyrindicatorStatuS.
●
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∧TetworkCo仇municationsSoα7う2
Section3-1
3-1
Netw◎rkCommunicationsSoftware
SYSMACNET'snetWorkarchitectureconformstotheOSI(OpenSystems
lnterconnect}referencemodelofISO(lnternationalStandardsOrganization).
SYSMACM三Tdevicesprovide郷hooks"intothelayersofthismodel.
ThreefilesoftheNetworkSupPortBoardsoftwareenabledatatobepassed
throughtheOSImodel.ThjssectionwilldescribethefunCtionsofeachof
thesefiIessothattheusercanbetterunderstandhowadatapacketisre-
ceivedandprocessedbyaSYSMACNETnode。Formoreinformationrefer
totheNe加yorkSupportBoardClpθrationManuaL
NET副OS:CP3200
Thedataiinkiayer,layer2,0ftheOSImodelusestheBIOStointerfacebe・
tWeenthephysicallayerandtheupperiayers.Acustomdevicedrivercanbe
writteninassemblylanguagetoworkwiththeCP3200BIOS.Thedifferent
packettypeshandledbytheBIOSincludedatagrams,datalinks,anddiag・
nostics。
DG1◎XandDGSUB
TheDGIOX.COMfileprovidesdatagramservice.Thesefilesaregenerally
usedthroughaBASICinterface,butotherlanguagesmayalsobeused.
TheyusebinaryformatforinterpretedBASICcalls.
Application
(userpregram}
ぐ－P¢===、ぐ=、""・9●●●●  BASICl炉routin白fordatagramse～ice      ぐ一》'二や"'=一二・`""1`       Datagramservicesoftware
                        
●8●6
●●8●
・・"
11、=
　
"●
■●●9
ロコロこ
日・1
=011
_ち4
－
Callsaccessstatementslikesend,receive,andstatusread.Callsincludethe
command,anaddress,anddata.Whenaddressingasinglenode,thenet-
work,node,andpOrtnumberarespecified.Abroadcasthasacodetoad-
dressallnodes!POrtsonthenetWork.
ＴheDGSUB.EXEfilemayusetheBASICCALLcommandtocreateama-
chinelanguagesubroutineforaccessingtheBIOSdirectly.
Userprogram
ノ
Transfer
＼sub「。utine
－
＼
Receive
subroutine
ThecallusesoneofsixtypesofsubroutinesnumberedOthrough5.Sequen-
tially,theseareDIN「℃DSＴAＴ,DREC,DRECT,DSEND,DCUT、
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Section3-1
ThedatapOrtionofacallisseparatefromtheaddress.Dataindudesmes・・
sages,datafiles,oranyothervariablestobetransmitted.Ｔhedataisina
packetef2,000bytesersmaller.ltisinASCIIorb|naryformat.
Examplesofinformati卯inthedatapOrtionofapacketincludereadtvrite
memorylocations,changestooperationmodeofaPC,uploadingldownload-
ingofPCprograms,forcedset/reset/clearofatimerorcounter,read∧Nriteof
l/Otables,FMtransfers,alarm/errormonitoring,anddevicenameset/read.
Thefollowingisanexampleprogramusingcalls.
100CLEAR&H200
110DEFSEG=&XXXX舎
120BLOAD■DGSUB.BIN",0
130DEFSEG
500DSEND=4t3
510CALLDSEND(NA%,DA%,PA%,D$,RST%)
520DEFSEG
600DRECT=3t3
610CALLDRECT(NAe/e,DA%,PA%,D$,RST%,RC%,TIM%)
620DEFSEG
CALLDSENDarguments:
(input》NA%:destinationnetworkaddress
(inpvt)DA%:destinationnodeaddress
(input)PA%:destinationboardaddress
(input}D$:command
(input)RST%:returnstatus
CALLDRECTargumentS:
(output)NA%:transfersourcenetWerkaddress
(output)DA%:transfersourcenodeaddress
(output)PA%:transfersourcepOrtaddress
、(input)D$:receivebuffer
(output)CT%:numberofreceivedata
(output)RST%:returnsstatus
(ouやut)RC%:numberofremainingdata
(input)TIM%:timervaluesettingreceptionwaittime
Callsalsomayincludecontrolorerrorflags.Atimeeutsignalwouldbere-
turnedinthedatapOrtionofapacketintheseinstances.
CONF32
ThissoftwareisusedtosettheconfigurationofaBridgeoraNetWorkSer-
viceUnit.TheCONF32softwareispackagedwiththeNetWorkServiceUnit
andmustberunfroman旧MPC-AT-compatiblecomputer.
CONF32setstheroutingtablesforBridgesandNetworkServiceUnitsre-
motelybecausetheseUnitsdonotuseDIPswitchesforthispurpose.When
shippedfromthefaCtory,theUnitshavethenetWorknumbersettoOO.A
computermustbeusedtoruntheCONF32softwareandchangethesede-
faultparametersiftheywil|beassignedtoanetWorkornodenumberdiffer・・
entfromthedefault.TheNetWorkServiceUnitmustbesetinitiallyfremwith・
initsownloop,butonceithasbeensetitcanbechangedfromanotherIoop.
UntilaroutingtableissenttotheseUnitsfromacomputer,theywillonlybe
abletoaccessothernodesontheirownnetWorkloop.
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Section3-1
TheBridge'sLANland2sidescanbesetfromeitherside.
SettingsforNSUandBridgearebackedupinRAM.lnformationisthus
savedafterpOwerisshutOFF.
CommunicationAlternativesAnetWorkhasseveralalternativemethodsofcommunicationthatmaybe
usedbetweendevices.APCmaybeconnectedtoanetWorkwhereitre-
ceivesdatagrams,butalsoconnectedtootherPCsinadataIink.Othercom-
munioationalternativesare‖stedbelow.
Foralldevicesontheeptical-fibern'etWorkloop,datagramc◎mmunications
canbeused.MessagesarepassedalongatokenringarchiteCture.
,P
od
'
'
'
o
e
'
'
'
口
●●⇔目
LINESERVER
、
、
、
、
、
、
、
、
IBMPC・AT
＼      
        
        
        Locdpowポ8UP内LocalP㎝研8叩回yL㏄寝声r8UPPη
        
        
        ノ
SYSM鳩N6…Soppo碇bo晶"6
」
L
－ー一●■陣
Optlaai-FberCab㎏
1_
o_,、
『
、、
、
、
、
、
、
、
7
㌔、`…。,/
ぽ
ン
ForcommunicationsinvolvingcomputersandPCs,aHostLinkUnjtcanbe
used.HostLinkUnitscanconnectupto32nodesandtransferupto128by.
tesofdataatonetime.AHostLinkUnitusesRS-232CorRS-422serial
COmmUniCatiOnS.
Comm・・d↓↑Resp・n
C・seriesPC
C-seriesPC
SYSMACWAY
HostLinkUnit
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CommunicationsFormatDifferenceS
Section3-2
ForcommunicationsstrictlybetWeenPCs,PCLinkcanbeused.Upto32
PCsmaybecomectedonasinglelevel.PCLinkSystemusesaserialcable
betWeenthedevices.
C・・seriesPC
C-seriesPC
C-seriesPC
C-seriθsPC
#0                      CPU             #1                      CPU             #2                      CPU             #3                      CPU
                                                                                                                                                
PCLinkUnits
ForcommunicationsbetWeenaRemoteレOUnitandaPC,aRemote〃O
Systemcanbeused.Remotel/OSystemsuseRS-485serialoroptical-fiber
communications.
3-2
CommunicationsFormatDifferences
CommunicationsarepossiblebetweenanynetWorknodesinafun(畑oning
network.Theparticularformatofthepacketisslightlydifferentdependingon
whichdevicesarecommunicating.
NetWO『kExchanges
betweenComputers
Twocomputersusedatagrampacketsofthefollowingformat:
Header:36by・
tesDestination
nodeno.
＼__一___〈____!
DatatransferDatatransfertospgcHiednodg
requestto
specified
-
Datatransferteallnodes,i.e.breadcasting
Thecomputernodewhichreceivesthispacketisnotrequiredtoissueare-
sponse.TheCALLcommandfromBASICisused.
口
lBMPC-Aτ
Program
(data)
　
八
S3200
)
Program

CALL㈱iめ

旧MPC-A'「
NetWO『kExchangesf『om
ComputerstoPCs
ComputerscancemmunicatewithanyPConthenetWorkthatisequipPed
withaSYSMACNETLinkUnit.Whenacomputersendsacommandtothe
SYSMACNETLinkUnit,theSYSMACNETLinkUnitwillautomatica|lyissue
aresponse.TheoomputercanignorethisrespOnse.If廿leSYSMACNET
LinkUnitissendingdatatothecomputer,thenthecomputermustbepro・
grammedtoissuearesponse・
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---------------------[End of Page 8439]---------------------



Commμni¢atiOnsFormatDifferenc¢S
Section3≒2
Theoommandis2Kbyteslongandofthefotlowingformat=
一
十』一一「一一ーー－
Subheader(2by-TeXt(1,998bytes)
tθiVMriousinstruCtionstoPCeSpec肖iesreadareaofPC,writearga
(about30instrlＬCtions)anddata
Header(36bytes)+systemreservgarea(12bytes)
●Destinationnodeno.,sourcenOdeno.Thglengthis
2000bytesmax.whenthedatagramservicgisused.
Theresponseisalso2Kbyteslongandofthefollowingformat:
－
ENDc◎mmand(2bytes)
●C◎mmandprocessingresuit
Subheader(2bytes)
●Numbercorre$p◎ndingto
subheaderofcommand
TeXt(1996bytes)
●PCinternal
memoryarea
Header{36bytes)+systθmarea(12bytes}
●Destinationn◎deno.,sourcenodeno.
●TheteXtlengthis2000bytesmax.when
thedatagramserviceisk)aded
Program
0
lBMPC－町
Command
　
〔
S3200
u
-一
(lssuanceofresponse)
●
C-seriesPC
Networi《ExChangesfrom
PCstoComputers
ThePCcanrequestdatafromacomputerorNetWorkServiceUnit.Thefor-
matofthedatapacketisthesameasdatapacketsgoingintheoppOsitedi・-
rection.
TotransferdatafromaPCtoacomputerorNSU,writeaSEND(90)or
@SEND(90)inthePC'sprogram.ＴheinstructjonhasthefollowingcompO-
nents.
SEND(90)

S
D
P
←TransferinstruCtion(@SEND(90)isdifferentiatedinstruCtion)
←Transferstartword(PC)
←Receptionstartword(IBMPC・AT)
←Firstwordofparameter
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Thecomputerwhichreceivesthisinstructionmustthenissuearesponseto
theSySMACNETLinkUnit.
WhenaPCisrequestingintormationfromaoomputer,aRECV(98)or
@RECV(98)instructionmustbewritteninthePC'sprogram.Theinstruction
hasthefollowingcompOnents.
        RECV(98)
1       
        S
        D
        P
←TransferreqvestinstruCtion
←TransferStartwerd(1BMPC-AT)
←Receivestartword(SYSMAC)
←Firstwordofparameter
PCeommunicationswithaNetWorkSuppOrtBoarddiffersslightlyfromcom-
municationswithaNetWorkServiceUnit.ThePsectionoftheSEND(90)and
RECV(98)shouldhavethefollowinginformationwrittenbeforespedfyingthe
word.
Wd      Dlg龍4  Dlg臆31Dlgn2            Dlg旧
P       Numberofsend/receivewords                       
P+1     N◎detypeNS8:00NSU:01   ●●一  NetworkNo:Oto7F 
P◆2    PoπNo.NSB:00NSU:010rO2 一一    Sendorrecgivθsou佗eNodgNo:01to7E       
NetWO『kExchangeSfrorn
PCtoPC
TWoPCsequippedwithSYSMACNETLinkUnitSmayexchangedataover
thenetWorkusingdatagrams.Theformatofthe2K-bytedatapacketconsists
oftheheader,subheader,anddataasdescribedab◎ve,RespOnseshavethe
same2K-byteaddition.
TotransferdatafromaPC,useSEND(90)or@SEND(90)intheprogramof
thesourcenodePC.
SEND(90)

S
D
P
←TransferinstruCtien
←Transferstartword(sourcenode)
←Rgceptionstartword(destinationnode}
←Firstwordofparameter
PCsrequirearesponsetobereturned,andthisrespOnsewillbegenerated
fromthedestinationPCautomatically.
T(〕requestdatatobetransferredfromanotherPC,useRECV(98)or
@RECV(98)intheprogrammingofthedestinationPC.Noprogrammingis
necessaryatthesourcePCnode.
RECV(98)

S
D
P
←Transf白「requestinstruCtien
←Transferstartword(sourcenede)
←Receptienstartword(destinationnode)
←Firstwordofparameter
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Section3-4
Schematically,theprocedureworksasfollows:
Program
SYSMACC・series
～
SEND(90)
mOO
LROI
DMOOO
{ContentsofMOO}
－
sySMAcNet
－
(Resp◎nse)
SYSMACC-series
3-3
DataFE◎w
Datamovesthroughbufferstoreachitsdestination.Thefollowingexample
illustrateshowDMdataistransferredfromacornputertoPC.
旧MPC・AＴ
⇒口
⇒⇔
SYSMAC(治series
τbbeginthetransfer,theDMdataistransferredbytheprogramofthecom・
putertothe2K・bytesendbufferoftheNetWorkSupp◎rtBoard.Whenafree
toke川sdetected,theDMdataissentto翫enetwork.
Thedatapacketisreceivedbythedestinationnodeinanemptyreceivebuff-
er.TheSYSMACNETUnkUnltshavefi負een2K-bytereceivebuffersand
dataisprocessedonaonafirstinイirstoutbasis.Dataistransferredtothe
CPUduringthelinkservicetimeofthescan・
NoteLinkserviceisapartofperipheralservicewithinthescan・
ThePCwi‖nextgene了atearesponsetobetransferredbacktothecomputer.
Theresponsemovesfromthesendbu什erwhenafreetokenonthenetwork
isdetected.
Theresponseisreceivedbythecomputerinoneofthe朽emptyreceive
bu什ers.Theprocessiscomplete.
3-4
R◎utingT「ables
TocommunicatebetWeenmultipleSYSMACNETloops,Bridgesandrou加g
tablesarerequired.Adifferentroutingtablemaybestoredforeachnodeand
upto20networks.Eachoftheselistingsincludesthenetworkaddressand
thepaththedatamusttaketoreachthatdestinationnetWork.
ThecontentsoftheroutingtablearestoredintheHRareainwordsHROO
throughHR20.Amaximumof20Bridgesmaybesetupwithin加enetwork
Ioop.
ThefirstwordintheHRarea,HROO,determineshowmanyroutesareavail-
ablefromthisnode,andthisnode'snetworknumber.Forexample,HROO
O201meansthattherearetWoroutesavailablefromthisnodeandthisnode
isonnetworknumberone.
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ThesecondwordintheHRarea,HROi,determinesthenodenumberofthe
BridgeandthetargetnetWorknumber.Forexampie,0204inHROimeans
thatthisnodeshouldusenodenumber4(aBridge)toaccessnetWorknum-
ber2.
AsystemconfigurationjoiningthreenetWorkloopswouldhavethefollowing
routingtable.
WDNWINW2NW3
HROOO20102020203
HROIO20401050105
HRO2030403040205
lstlineforNW1:
2ndlineforNWI:
3rdiineforNW1:
FromnetWorknumberO1,tworoutesareIisted
FromnetWorknumberOtviabridgenodeO4tonetWork
O2
FromnetWorknumberOIviabridgenedeO4tonetWork
O3
lfmorethanonerouteprovidesaccesstoanothernetWorkloop,sele(えthe
onethatisanticipatedtohavetheleastamountofnetWerktraffic.Anode
maynotbesettohavemorethanoneroutetoanothernetWorkioop。
ThenextfigureshowsthreenetWorkloopsandtheroutingtablesrequired.
                                        {                                               
                3       NW1                                             4               
                3                                                       6               
                NW2                     4       5                       NW3             
                                                                                        
        12                                                      3                       
WDNWINW2NW3
HROOO20102020203
HRO1020301030106
HRO2030403040205
ThenextfigureshowsanexampleofanindireCtconnectionbetWeennetWork
landnetWork4.
        1                                       2               
NW1                                             NW2             
                        2       5                               
        3                                       4               
        3                                       6               
        NW3             4       5               NW4             
                                                                
        13                                      4               
WDNWI
HROO
HROI
HRO2
HRO3
03e1
0202
0303
0402
NW2NW3NW4
0302
0105
0404
0305
0303
0io3
0404
0203
0304
0305
0206
0105
oralternativefOr4thIine
HRO3040303040204elO6
DatafromnodelofnetWorklwillbesenttonode40fnetWork4vianode2
0fnetWorklacoordingtotheroutingtableofNWI.Thenvianodesand
node40fNW2accordingtotheroutingtableofNW2.
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Section3r5
NoteForinformatiOnonprogrammingtheBridge,contaCtyourlocalOMRONrep・
resentative.
3-5
Datagram'『ransmissfi◎nTimes
TheSYSMACNETtransfersdataatarateof2Mbits/sec◎nd.Dataistrans・
ferredin2K-bytepacketS,withanaverageot50msrequiredtotransferinfor』
mationbetweentwoPCsonane柵orkwith日ghttra栢c.When2Kb】昨esof
dataaretransferredwithdatagrams,thedelaytimeiscalculatedwiththefol-
Iowir19factors.
Td:Delaytime
Ts:DMAtransmissiontime:0.2ms
Tg:Pemissi加totransmitdetectiontime
TDatatrans耐ssion!receptbntime:2.2ms
ns:Numberofnodes
Tn:Time/node:0.2sper4bitsofdata
lb:D旬ayforoptical-fsbercable=5.Os
ls=Cablelength
Tls:DelayatLineServer=0.Os(20bitsofdata)
Tr:ReceptionDMAtime:0.2ms
Formula
Td=Ts+Tg+T+(nsxTn)÷(τbxls}+Tls+Tr
ThemaximumvalueforTgiscalculatedasfollows:
Tg(maximum)=Toxl+Tnxtn+Tls+Txwn
l=TOtallengthoflooP'SCabling
tn:τbtalnumberofnodes
wn:Numberofothernodeswaitingtotransmit
ExamPle
β
αズ
t2km
"X6rt;k.
、
一
〇.5㎞
ε
.。5〆
'、'
ぼじタ
クヘリ
トゆ
〆『⇔●●一一'"
しS:Ljneserver
AtoE:Nodes
WithO.5kmbetWeennodes:
1・2km.{s・1.5km
W油5nodes:tns,ns=2
wn=0
Tg(maximum)=(5x2)μs+(2x5)障+0=20岬
Td=8.2ms+20甲+8.2ms+4ps+7.5甲+O+8.2ms
=24.6ms=3で.51ss=24.6ms
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DataLinkTransmissionTt'mes
Section3喝
ProcessingtimerequiredtotransferdatabetWeentheNETLinkUnitand
anotherRodeinvolvesmakingtheheader,scantime,andtimeslistedinthe
aboveformula.TheprocessingtimerequiredbytheNETLinkUnitisthe
Iargestportionofthedelaytime.DataisgenerallydeliveredtetheNETLink
UnitinASCIIformat,andtheconversionintobinaryrequires50msfor2K
bytesofdata.lfdataisinputtotheNETLinkUnitinbinary,processingis
hastened.
}
3-6
DataLinkTransmissionXmes
Theamountoftimerequiredbythe'networktocompleteonecydeofdata
transmissiondependsonthedatatransmissiondelaytime,thenumberof
slavenodes,theamountofdata,andthedelaytimeofthenetWork.Thetime
canbecalculatedwiththefollowingformuta:
1cycle(T}=T;xP+Td
fi:Datatransmissiondelaytime(setbyDIPswitchSW3)
P:Numberofslavenodes
Td:DelaytimeofthenetWork
ThetransmissionofdataIinksandthePCcalculatiensarenotpertormedat
thesametime.Thetimingisasshowninthefollowingdiagram.
C200H/C500/C2000HDuplex
PC
prcoessmp
－_一・－
CIOOOH/C2000HSimplex
PC
Ptocessbg
⇒⊆L-一一斗一ー一・…
TheshadedareaindicatesdataexchangetimingbetweenaPCandtheNet
LinkUnit'sbuffermemory.tfdatagramserviceisrequestedatthesametime,
onlyonenode'sdataisexchangedatatime(intheorderofentry}.
Ifdatagramservicing,datalinklevels,nodeapplications,etc.,causeproか
lemsforsystemoperation,theerrorfiagsintheSRareawilltumON.lfthese
fiagsturnONrepeatedly,checkthesettirlgsandtimingofthesystemtode・
terminetheCaUSe.
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Section3■7
3」7
3-7・・'1
ApPticationExamples
DataTransferfromPCtoComputer
Snthisexample,dataistransferredbetWeenamachiningcenterandacom・
puter.AstartsignalisalsotransferredbetWeenthemachiningcenteranda
conveyer・
7,2,3_1.
2.
3.
C◎nveyer
Whennode#2hascompletedprocessingthedata,thecomputerisin-
formed.Thecomputerthentransferstheprocessdataofthenextjobto
node彬～.
Node#2transfersapalletejectioncommandtonode#3whichcontrols
theconveyer.Fromnode#3,astartcommandistransferredtonode#2.
Whenamachiningcenteralarmisgeneratedbynode#2,itinformsthe
computerthatcontrolsnode#1andisdisplayedonthecomputer'smon・
itor.
Memo『yAssignment
蒜
～
し　　
～
LRO300
Node給
蜘～緬
-唯■
Pl◎cesslngcomぴetionnaif㎞bn
P剖撤●16dllonoom㎜d
St飢command
pallatej6rction
Start
DM100
DMlO9
)蜘』           }佃拠』 ノ一＼Z
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SoftWareofComputer
Thecomputer(旧MPC-AT)sendsthefollowingcommandsandrespOnsestO
createanapPlicatbnprogram:
Flowof
c◎ntrol
PC      #2processc◎mple60n     Com-puter
        ∠鋼国印sp・nse 
        Processdata     
        #2response      
        '       
        ●      
Receivec◎ntθntsofLROl
{§END(90}instrucdon)
RetumsrθsponsetOreception
writ〕sprocessdatatぬDM1◎0
廿1rough109
Receiveresponsea自証∋r
datawrita
SYSMAC
'
㌦ーノ
/
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Section3P7
PCProgram
25315TurnsONforlscaBtimeonp◎weraPPtioati◎n
Processcompletθ
LROOOO
H
Transferscontentsof
LROlof
C500#2toIBM
mo7PC-AT
'rumsoNforlscanonpowerapPlication
KEEP(11)
㈱
Palletejectioncommand
Elec恒oncontrol
蜘
H
KEEP(11}
3207
Ini6a聴zesDMwords
SpeCifiesdifferentialoutPut
Nomal◎ompletion
Retainsinstruction
Transfe「instruction
T「ansferinprogress
←
T「ansferscontentsof
LROIofC500
#2t◎IBMPC-AT
SpeCifiesdifferentialoutput
Normalcompletion
Retainsinstruction
ContentsefLRO20fCs
Transferinstruc60n←■00#2aresarnea⑤廿hose
ofw◎rd330fC500#3
Transferinprogress
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AplicationExamle
SectiORU7
So貿wareofNode#3
TumsONfor
tscantime
ContentSoflR340fC500
Transferinprogress←給are出esameas由◎se
ofLRO30fC500#2
3・-7-2
1/FRoutineforDatagramService
lnthefollowingexample,asimpledatatransfer!receptiontestisc◎nducted
betweentwoFAcomputers(erIBMPC-ATs)byusingtheBASICl/Froutine
fordatagramserviCe.
SyStemConfiguration
SyStemOutline
'
1,2」3。..1.
2.
3.
Preparationismadesothatthedatagramservicecanbeusedonthe
netWorkandaloopisopened.
Dataofspecifiedlengthistransferredtothedestinationnodethespeci-
fiednumberoftimes.
Datatransferredtothereceivenodeisdisplayed.
41
---------------------[End of Page 8449]---------------------



∠49ican'enExample
1/FROUtineFlowchart
42
Section3F7
ThefoltowingflowchartshowscompletionofadatagramusingtheBASICVF
routine
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SECTION4
Troubleshooting]F皿ctionsoftheNSB
伺⇔錫U
DiagnosticUdlities
TheS惚tusReadTest
TheEcho-backTest
TheBroadcastTest
445妬妬
ノ
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i)iaosticVtilities
Section4-1
4-1
Diagn◎sticUtilities
ThediagnosticutilitiesavailablefortroubleshootingtheSYSMACNETare
effectiveferident晦fingnetworkproblems.Theu61栢esarerunfromaIBM
PC-Aτc◎mputernode,soitishighlyrecommendedthateachnetworkloop
haveatleastoneofthesenodes.Thethreesoftwaretestsshippedwiththe
NetworkSupportBoardaretheSta加sReadTest,theEcho-backτ壱st,and
theBroadcast「「est.Thissectionw川describeeachofthesediagn◎sticutili-
ties.Formoredeta‖edinformationaboutthesetests,refertothe～観twork
SupρortBoardOperatわηルianuaL
lfthenetworkencourltersaproblematoneofthenodesalongtheloop,the
Iastnodethatisproperlyfunctioningwillreversethedirectionofdatasothat
theloopremainstunCtional.TheneXtdiagramshowshowanetWorkfunc-
tionsintheeventofabreakintheOpticaトFiberCables.
1.AISinnorrna{modg
Thef㎏urgsinparentheses
argthemodgnumbgrs.
(O)ModeO,1◎◎pabnormal'rty
(1)Modg1,noma1
(2}Modθ2,downstrθam
{3)Mode3,upstream
2.Normaland
back・loop
argbroken
×◎×
3.Onlythθnormalboρ
isb「oken
4.Onlytheback-toop
isbroken
/災
Cabb「estoration
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不倫Sta毎s1～εα4Tesオ
SectionV-2
lfthenetworkhastwobreaksinthecable,thenonegroupofnodeswillbe
isolatedfromtheLineServer.ＴheLineServer'srespOnsibilityistoissuethe
initialtokenandmonitorthenetWorkloop'stoken.Whenagroupofnodesis
isolatedfromtheLineServer,thereisapOssibilitythatthetokenwaswithin
theisolatedgroupwhenthesecondbreako㏄urred.Inthisinstance,theLine
Serverwouldre-issuethetokenandtheback-loopfunctionwouldinsure
communicationsworksproperlyonthepartofthenetWorkstillconneCtedto
theLineSelver.
WhenreconnectingthesenetWorkIoops,makesurethatSLIgoestoSL2
andviceversa.lfproblemsarestillencounteredafterconneCtingtheisolated
loopbacktotheLineServer,disconnectthecablesconneCtingeachnodeso
thatnolightisbeingpassed.ThenreconnectthemSLItoSL2andvicever-
sa.
}
撤emlttent帥ors
lntermittenterrorsarethemostdifficulttoidentity,buteventhesecanbe
foundandfixed.lfitissuspectedthattheleveloflightreachinganodefalls
inthenarrowrangebetWeenONandOFF,theecho-backtestisthebesttest
toexecute.Usethebroadcasttesttofindsuspiciousnodesfoilowedbythe
echo-backtestforverification.lfallelsefails,thenetWorkcanbediscon-
neCtedandreconnectedsequentiallyfromtheLineServer.
NoteCheckthatelectricalnoiseisnotcausinganodetomalfun(コion.TheOptical-
FiberCablesarenoiseresistant,buthigh-voltagecurrentmaydisruptthe
netWorkcompOnentsthemselves・
4-2
TheStatusReadTest
TheStatusReadTestisaccessedfromthecomputerbyinputting
DlAGMT32!Efoliowedbyenter.ThefileusestheDEVICE=DIAG32.COM,of
theCONFIG.SySfile,廿heDIAGMT32.EXE,andtheDIAGMT32.D酊files.lf
thediagnosticstartupmenudoesnotappearafterinputtingtheDIAGMT32
command,verifythatthosefileshavebeenIoaded.
ThestartupmenuhasthefoHowingapPearance:
1.READNODE'SSTATUS
2.DUMPTHEMEMORY
3.SETCOMMENT
4.Ech(トbackTEST
5.BROADCASTＴEST
6.CONFIGURATION
EnteryourrequiremenL
Press[ESC]keytoexit
lftheNCDandBCDindicatorsindicatethatatimed-outnodeisiunCtioning
suitably,butthestatusreadtestindicatesanerroratthisnode,thenverify
thatthecablesareconnectedproperly.TheyshouldbecomectedfromSU
ofonenodetoSZaofthenext.
Thestatusreadtestwillcheckanyspecifiednodeoranyrangeofnodes.lt
dispiaysthepOwersupply$tatusofanode,andotherinformationashas
beenspecifiedfromtheDiagnosticStartupMenu.
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The』BroadcastTest
Section4-4
4-3
TheEcho喝backYest
ＴhemostdifficvltnetWorkproblemsoccurwhenanodeintermitte耐yhas
errors.Thestatvsreadtestchecksanode'sstatusonce,andthuswouldnot
identilyanerrorthatoccursonlyonceoutofonethousandtimes.The
echo-backtesthasfunctionstoidentifythesetypesoferrors.
Thistestsoperatesbysending2Kbytesofdatatoaspecifiednodeandthen
checkingitagainstwhatthatnodereturns.ApreperlyfunCtioningnodewill
returnexactlythesamedatabacktothetestingnode.Thetestingwillcontin・e
ueoperatinguntilitisdiscontinuedbypressingtheESCkey.Abadnodewill
havemanytimeouterrOrs.Thismayindioatethattheconnectionjsbad.
CheckthispOssibilityfirst.
錫
TheBroadcastTest
ThistestfunctionsbysendingthesamedatatoallnodesofthenetWorkloop
simultaneously.Eachnodewiilcounthowmuchdataithasreceived.Astatus
readshouldthenbeexecutedtodeterminehowmucheachnodehas
counted.Ifonenodehastoolittledata,theproblemisthere.Checkthatthe
connectiontothisnodeisnotfaulty.
Thenumberofbroadcastsandtheintervalbetweenthebroadcastsisdeter-
minedfromthetest'sstartupmenu.TWocomputerswithinthesamenetWork
loopshouldnotattempttobroadcastatthesametime.
(Max=9999)
{0=Aging)
〈Max=9999)
(【0.1msecD
Stop:87/08ゆ7
PressIESC】keytぬeXit
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TheBroadcastTest
Section4-4
lfthenetWorkappearstohaveanodewithintermittentproblems,thistestis
thebestonetoidentityit.Thesuspectednodecanthenbeaddressedwith
theecho-backtest.TheadvantageofthebroadcasttestovertheechO-back
testisthatalinodesinthenetworkdonotneeddobetestedonebyoneto
findthebadone.
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AppendixA
StandardModels
CPU・SystemCompatibility
CPU     3G2C3・CPU11・EV1       C1000H・cpuoi・EVlC2000H・CPUO†-EV1    C2000H-CPUO1・EVlDuplθX        C200H・CPU11・E
刊voNETUnkUnits N       Y(SNT31-V4)(SθeNote2)  N       Y(SegNotg2)
NETLlnkUnltandSYSMACLhkUn仕(SLK21)      N』     Y(SeeNote2.3)   N       Y(SeeNote2,3}
NETUnkUn廿andSingle・levelPCI-hkUnn     Y(SeeNote3)     N       N       Y(LKOO3)(SeeNote3)
NETUnkUnnandMu瞳llevelPCLhkUnlt Y(SeeNote3}     Y(SeeNote3)     (Y)     Y(LKOO3)(SeeNote3)
NETUnkUnitandCPU・mountingHostUnkUnlt   Y       Y       Y       Y
NETLInl《UnnandRack・mountingHostUnkUnlt        N       N       N       Y(LK101,LK202)
NETUnkUnitandMunllevelHostLlnkUnit      N       Y(SeeNote2)     Y(SeθNote2)    Y
　
N=lmpossibletooperateonthesamepQ・.
Y:Pos$ib[etOoperateonthesamePC.
(Y}:PossibletooperatewhentheNETLinkUnitdatalinkisnotoperating.
Note1.ThePCLinkandSYSMACLINKdifferfunctional|yfromtheSYSMAC
NETDataLinkandapplicationsoftware.
2.WhenthePCLinkorSYSMACLINKisusedwiththeSYSMACNETData
Link,donotsetthesameoroverlappingdatalinkareasforbothUnitS.
3.TheC200H-SNT3icannotbeusedw|ththeC200H-CPUOf.
4.TheC50e-SNT31,-Vt,-V2and・V3cannotbeusedconcurrentlywiththe
C500-SNＴ31-V4.
5.H・PCFcablecanbeassembledandattachedtothecomectorbythe
customer.
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StandardModelS
A
ndixA
C◎nnectors
AspecialassembtytoelisrequiredforassemblingtheconneCtor.H-PCFcablecanbeusedbetWeennodesof
thesametoop.
Model   Numberrequlrgd  App腿cablgnodg
S3200・COCH62M  1hcluded        SYSMACNETUnkUn口
        1requiredforeachnode    (C500-SNT31ρV1ハ12〃3∧14}
                LinθServer(S320〔トLSUO3・V1)
                LocalBridge(S3200・NSUG4・10E)
                NSU(S3200頃NSUA1-10E)
                NSBforPC-AT(S3200-NSB11)
                NSBforFfＴ10(F『「104F401)
S3200・COCF2511 1included       OnlyforC200H・SNT31
        1requiredforeachnode    
S3200・COCF62M  Forcablelundbn  －
S3200・COCF62F  1requiredperlunctior1   
◎pticalConnectorAssemblyTools
Bothassemblytoolsetsareidenticalexceptforthecutters.Whenusingconne(比orsfrombothgroupsinthe
table,ordereithertoolsetplusthecutterfromtheothertoolset.
OpticalPowe『Teste『
BothpOwertestersetsassemblytoolsetsareidenticalexceptfortheheadunjts.Whenuslngcomectorsfrom
bothgroupsinthetable,ordereitherpowertestersetpiustheheadunitfromtheotherpOwertesterset.
MasterFibe『
T『anSmiSSiOnDiStanCe
WhenbothendsoftheconnectorareassembledtotheH-PCFcable,thecableattenuatlonisincreasedby
approximately1.5dB.
Opticalfibercable       MaXimUmt『anSmiSSIOndlStanC9
H・PCF  800rw
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AppendixB
Specifications
SystemSpecifications
Communlcatlonmethod     W>kenring(n:ncommunication)
1†ansmlsslon『ate      2Mbps
1ヤansfermgthod Manchesterc◎dθ1baseband
Dlstancebetweennodes    Max.1km{3kmw旋hrepg誕er)
T「ansmlssionlin●      OpticalイiberCable,wlthorwRhoutp◎wθrfeederIines
M白ssagelength  2Kbytes
Numbe「ofnodes  Maximum126+1UneServgr
Nodetypes       C-serlesSYSMACNETUnkUn酋PC・AＴwithNetSupportBoardBridgeNetServiceUn酋(synchronouslasynchronous,9600bpsmax.,fullduplex,2serialp◎rts/Unk)
Numbe「ofnetworks       Max.20networkswithdirectc◎nnectionusingbridgg
Errorhandllng   AutornaticloopbackandnodebypasswRhLocalPowerSupplyUnit
Amblenttemperaturθ     Operating:0。to50。CStorag9:r200to65。C
Amblenthumldity Operathg:35%to85%(withnocondensation)、
Oust    Mu§tbθre回ivelydust・free
Atmospherg      Mustberelativelyfreefromcorrosivggasθs
Powe「requirements      NetworkSupp◎rtBoard:PowerissuppliedfomLocalPowerSupplyorpowθrsupplyofcomputer.NetworkServiceU祓:PowθrissupPliedfromL◎calPowerSupPlyorP◎wersupPlyratedatlA24VDCmax.LineSenler:0.5A24VDCmax.
Basiccommunicationfunctlons     Communicationbetwegnnodes,broadcasting,communicationproto◎olconversion,baudrateconversbnw‖hNSU,codec◎nversion(εBCDIC,ASCII,JIS7,JIS8)withNSU
        
51
---------------------[End of Page 8459]---------------------



Specifications
AppendixB
◎ptical-fiberCableSpecifications
Cぬn1「iguration
(St『ucture}
StructuraE
crOSS口sectlon
ofthe6able
Cabledlameter
AIIowablebendingrad{us
Tensllestrength(maximum
allowablotgns;lelbrce)
Maximumallowableprgssure
(crushresistance}
Weight
Ambienttemperature
TransmissionIOSS
Corediameter
Claddingdiameter
NumberotCO『es
Numberofpowerlines
Powe「linesize
Modelnu「nber
OpticatfiberCable
Elec耐田』wi恰
τbnsionmember
Sθcu市gtppe
Sheath
10mm
Cable:100mm(whenIaid}
2-corecable:15而m(whθnlaid)
Cable:75kg
2-corecable:25kg
BetweentheconneCtors:2kg/e◎re
100kg/50mm
130kg!km
Operating:-200to700C
Storage:qo。to70。C
7dB!km
200μm
230pm
2
2
O.75m2
S3200-HCLB(cableon
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AppendixC
SoftwareFiles
ThefollowingfiiesareusedbySYSMACNET.
Softwar9        Functbn
CP3200.COM一    Computer副OSdriver
DGIOX.COM       Datagramservicedrivgr
DIAG32.COM      Diagn6sticservicedriver
NAME32.COM      Namese四泌edriver
DIAG32.COM      Diagrlosticforbopstatus
ロモSTEXE       Lo◎pteststa知s
DGSUB.OBJ       lnterfacgtoBASICfordatagramserv已e
DGSUB.副N       lnterfacetootherIanguages
53
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創◎ssary
a『eacomputer
ASCIIcode
backup
baudrate
Afactorycomputerusedtocontrojautomationoverawidearea.ThiSareaiS
usuallyonlyonepartofalargerfactory.
{A(merican)S(tandard)C(odefor)1(nformation》1(nterchange)].Astandard
computercodeusedtofacilitatetheinterchangeofinformationamongvari-
oustypesofdata-processingequipment.
Acopyofexistingdatawhichisvaluableifdataisaccidentaliyerased.
TransferspeedbetWeentWodevicesinasystemmeasuredinbitspersec・
ond.Forexample,anopticalsensormightbeconfiguredtosenditsinforma・
tiontotheFITat9600baud.ItisimpOrtantforbOthofthedevicestobesette
theSamebaudrate.
bit
centralP『ocessingunit
Thesmallestpieceofinfermationthatcanberepresentedonacomputer.A
bithasthevalueofeitherzeroorone,correspOndingtotheelectricalsignals
ONandOFF.Abitisonebinarydigit.
Adevicethatiscapableofstoringaprogramanddata,andexecutingtheset
ofinstructionscontainedintheprogram.lnaPCSystem,thecentralpro・
cessingunitexecutestheprogram,processesI/Osignals,communicates
withexternaldevices,etc.
CeRtronicslnterface
Physicaldesignofcableconnectorallowingaparalleldevicesuchasaprint・
ertobeattachedtotheF「乙
cemmunicationscable
CPU
dataarea
CtatadiSk
CableusedtotransferdatabetWeencompOnentsofacontrolsystemand
conformjngtotheRS-232CorRS-422standards.
Anacronymforcentralprocessingunit.
AnareainthePC'smemorythatisdesignedtoholdaspecifictypeofdata,
e.g.,theLRareaisde$ignedtoholdcommondatainaPCLinkSystem.
FioppydiskusedtostoreinformationsuchasprogramsorllOtables.The
datadiskshouldbeusedindriveBoftheFIT.
dataIink
Ctebugging
EPROM
iactorycomPUter
flag
Allowsfortheconnectionofupto32PCsinaSystemwhereeachiscontrib-
utinginformationtoac◎mmonmemoryarea.Datalinksmaybeestablished
intheLRand/orDMmemoryareas.
Theprocessofcheckingforerrorsinaprogram.
IE(rasable)P(rogrammable)R(ead)O(nly)M(emory)]AtypeofROMin
whichstoreddatacanbeerased,byultravioletlightorothermeans,andre-
programmed.
Ageneral-purposecomputer,usual|yquite$imilartoabusinesscomputer,
thatisuSedinautOmatedfactorycontrol.
AbitthatisturnedONandOFFautomaticallybythesysteminordertopro・
videstatusinformation.
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Glossary
hexadecimal
hOStcomPUte『
IBMPC/XTorAT,or
compポibles
LAN
LOADlnstructlon
localareanetwotk
MS・DOS
PC
PCLinkUnit
PLC
PowerSUPPly
ProgrammableController
RAM
Numbersystemusedtorepresentnumbersinbase16withdigits
O,1,2_9,A,B_F.
AcomputerthatisusedtotransferdatatoorreceivedatafromaPCina
HostLinksystem.ThehostcomputerisusedfordatamaRagementand
overallsystemcontrol.Hostcornputersaregenerallysmallpersonalorbusi-
nesscomputers.
Ac◎mputerthathasslmilararchitectureto,andislogicallyeompatiblewith
anIBMPC/XTcomputer;andthatcanrunsoftwaredesignedforthatcom・
puter.
AnaCronymforiocalareanetWork.
StartstheoperationofaIineofprogramming.Eachnewlineoffthebusbar
hasanaddressnumber,aLDinstruction,andarelaynumber.
AnetWorkconsistingofnodesorpositionsinalooportrunkarrangement.
Eachnodecanbeanyoneofanumberofdevices.ThiskindofnetWorkusu・
allyoperatesoverasmallareasuchaSagrOupofofficesorafactoryfioOr.
Operatingsystemthatmanycomputersuseforinternalfunctioning.TheFIT
hasMS-DOSonitsharddiskallowingthesameladdersupportsoftWarewrit-
tenonaGPCorpersenalcomputertorunontheF「「
AnacronymforProgrammableController(See).
AUnitusedtoconnecttWoormorePCstogethersothattheycanexchange
datathroughtheirLRareas.
SeeProgrammableController.
lnOMRONterminologyaUnitthatmountstoaBackplaneinaRackPC.lt
providespOweratthevoltagerequiredbytheotherUnitsontheRack.
Asma‖,computer-iikedevicethatcancontrolperipheralequipment,suchas
anelectricdoorerqualitycontroldevices,basedonprogrammingandpe-
ripheralinputdevices.Anyprocessthatcanbecontrolledusingelectrical
signalscanbecontrolledbyaPC.PCscanbeusedindependentlyornet・
workedtogetherintoasystemtocontrelmorecomplexoperations.
【R(andom)A(ccess}M(emory)lRAMwillnotretaindatawhenpowerisdis-
connected.ThereforedatashouldnotbestoredinRAM.
ReM
[R(ead)O(nly}M(emory)]Atypeofdigitalstoragethatcannotbewrittento.A
ROMchipismanufacturedwithitSprogramordataa|readystoredinjt,andit
canneverbechanged.However,theprogramordatacanbereadasmany
timesasdesired.
RS・2321nterface
RS・422intertace
scantime
AnindustrystandardconnectorforSerialcommunications.
Anindustrystandardconnectorforseriaicommunications.
ThetotaltimeittakesthePCtoperformin㎏maloperations,i.e.,resetthe
watchdogtimer,readtheprogram,receiveinputdata,sendoutputdata,and
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executeinstruCtions.Scantimeism加itoredbythewatchdogtimerwithinthe
PC,andifittakesIongerthanacertainspecifiedamountoftime,anerror
messagemaybegenerated,ortheCPUmayjuststop.Scantimeswilldiffer
dependingontheconfigurationofthesystem・
systemconftgU「ation
ThearrangementinwhichUnitsinaSystemarecomected.Thistermrefers
totheconceptualarrangementandwiringtogetherofallthedevicesneeded
tocomprisetheSystem.InOMRONterminology,systemconfigurationis
usedtedescribethearrangementandconneCtionoftheUnitscomprisinga
ControlSystemthatincludesoneormorePCs.
systemdisks
FleppydiskScontainingMS-DOSandetherinformationthecomputeruses
forinternalfunctioning.
tokenringnetWOl†《
AspecialtypeofnetWorkwithallthedevicesonthenetWerkoonneCtedinthe
shapeofaring.Aspecialsignal("token")ispassedaroundthering,and
messagesarecarriedonthissignal・
Unit
lnOMRONPCterminobgy,thewordUnitiscapita屹edtoindicateanyprod-
uctsoldforaPCSystem.Thoughmostofthenamesoftheseproductsend
withthewordUnit,nota‖do,e.g.,aRemoteTerminalisrefeπedtoinacol-
IectivesenseasaUnit.Contextgenerallymakesanylimitationsofthisword
clear.
word
lndigitalcircuits,agroupofbits.Usuallyawordconsistsoffour,eight,or
sixteenbits.lnC-seriesPCs,awordconsistsofsiXteenbits.Wordscanbe
usedtostoredata,ortheycanbeusedforl/O.
werdoperand
Thenumericaladdressofawordallowingittobeusedinprogramming.
」
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]Bto]D
backloop,3
8CD㎞dicator,6
810S,15
Bridge,21
broadcasttesち46
busyto]ken●10
C肌co㎜砿28
CIM,1
communicationformatdffe㈱6,31
CONF32,15,29
CUT32,15
}
datalinktables,11、
data1如くtranslnissiontimes,37
C1000}勤C2000HS㎞plex,37
C200H/C500/C2000HDllplex,37
・datarramsferprocessing㎞e,37
datatransfertimes,36
cablelength,36
datatramsmiSsionlreceptiontime,36
delayatlineserver,36
delayforoP薩calfibercable,36
delaytirne,36
DMAtransmissiontime,36
numberofnodes,36
numberofothernodeswai血gtotransmiL36
P師㎡ssi。ntoロ㎜et{letectiontilne,36
receptionDMA直τne,36
dme!hode,36
⑩皿1ertgthofloop'scabling,36
to匡alnumberofnodes,36
datagram,10
basicrou血es,15
&omBASIC,15
DCpowerindicatoτ,6
DGIOX,15
DGIOXandDGSUB,28
DIAGMT32,15
downs1[ream(珪rec撞on,6
EtoL
echobacktes輪46
EDUN,15
FactoryhtelUgentCompmer,17
Fm,17
丘eetokel輪9
GDindicatoち6
Hos匡L▲直kuniち30
1/FrouIine数)rd疏agramservice,41
Index
intermittenterrors,45
㎞a五〇nalStandardSOrganizati《m,28
1SO,28
LAN,2
LineServer,6
10cala「eanetWo】【k●2
LTEST,15
MtoO
masteτPC,11
messagepassing,9
NCDindica㎞」6
NetL口ikAdapter,17
NEIBIOS:CP3200,28
NErLinkUnic6
N肌inkUnitcommands,7
networkcommunicationsso丘ware,28
NetWorkServiceuniL19
NetworkServiceUnit'sco㎜汕,21
NetworkSupportBoard12
node,2
nodebypass,3
NSB,12
NSBforthe.Fr£17
NSBsettings,13
0pensystemsinterc(nnecL28
Qptical・丘berCable、23
PtoS
PCL砿31
PC-DOS,12
rqpeater,6
rou血gtab1《ち22,34
RTREAD,15
RTser,15
slavePC,11
STAT32,15
sta加sreadtesち45
system◎o㎡igurations,3
TtoV
tokenring,2
upstreamdir㏄tiα叫6
VER32,15
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                Pag936=PCLinecorrect白dtoPC口nkintopdiagram.
                Page37:Textdatalengthcorrectedintopdiagram.
                Page42:Abbreviatbnsclarifbd.
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