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INTRODUCTION 

Thi, dOCUIl1Gtll pnlVidcN detailed illlillumiion on TEST's unplcmcnilliion onllo MODBUS RIU 
CnmmllJ1lC;ttioHs Pmloc.ol Modhus allows TEST'f' SCAI)A WAHE® prognun lo COt11tmmlcate with HHOUlIX 

nUII1Jll!lcturcr l
!" device In .an OPEN ARCI HTEC1URE sy.sh.:m. 

Thi:.; do(;mncn{ f(}Gw;c::; on the SCADt\ WARE MODBUS inler!;'!l'::c {lnd hllW it iii ~rnpkm(~oh;d on tl 

SCAj)AWARI,"~ based RTU nr con1puler. Pic"sc rder to c"trlpalllon document TEST SellDA Pll.OTOCOL 
TUTORiAL j,)r more llllormlllion on TEST', prop".:!"r, protocol (1::>1'). 

OPEN ARCHITECTURE 

The tcnn ( )pcn An.;hilectun~ otten appears in SeAl )A system dm~umcHtN and speciJlcnliolls to dCM:ribe u 
gcneriG rncthod of intcrlrl(:ing div,",'rsc- ;.:y:::;:tl.~nld. 1 )cp0tiding (Ill th~ cDntext of Ihe N.tniClllcnt, the t~rm ;,.:an hnvt! slit:thtly 
diHercut meunings lind CUflHCqucIlCC;{. But thc general intent is 10 uescrihe 11 SCADA sYiitcm deslgnt,,{l to easily 
cmnnmn!catc \vHh other typC;{ of sy~tern-K, espcclally those of difti.::n:mt vcndorK Unf(lrtul1atdy, tbis conct:fJt is much 
t;aSlCJ: tn specify tha1l it i;:; to implement ('onLrnry 10 what j;:{ often st!lh::,'ti, th(,"1'C are no cleurly den-ned l~Omlnllllicnliun 
standards 11111t allow mstanl eOllHcction of othcl\vJs~; incompatible :-:;ystcIW:;, Lilc\\lst\ the (h1--~omtj(:allnternl~e~ orten 
!.;itt:d m spl:citkalion;{ fail to n.':cognizc that 1he so t;HUcd protu801 "shmdards ll arc o1tcn more hkc "suggestions." 

Sf) tht ,:.;\;cminglv ~implv: term Op<'n .4rchiteclun· dncs nol f(;fcr to a slandard optIon available on uny picce of 
SCADA equipment. It 1110[(; c(JlTcdJy rdl;rs to an overall ~YHI(;m dc;;ign COJ1\:cpt where VariOlJ;'; pllrts of lhe ~'YBtelH are 
ill!oWI;,d (0 do what tJli.~Y do h~~t. wbik maintaining :1 mimmu!D !evl'l of cnmmunieaJioll bcl\vecn components: thaI: l~ 
hHscd on some c.onUH.m tht"me, Very oncn thut COIlUllon th'::11Ic 1S bil!:lcd OJ) Ihe MOD BUS protocol, u communications 
syslern developed hy Modl~!Jl1 tD inlerc:onnl.'Ct Ulea PI ,C equipni\~HL 

DIVIDING SYSTEM FUNCTIONS 

A good qwsslloH l."cgnrding 01K',1: archilccHlrc deSIgns is whidl functions arc best pcrt{'!flllcd hy whielt pIeces of 
(~q\UpHleHt Why ;.;hould scv\;-ral diilcrcnl protocols be liBel! in ()m: sy~tcm'1 Whn1 an~ the advantage::;: of mixing and 
maiciljng RTU, PLC, and Computer devices'! These HfC gnoJ questions, lind the answers wlH dt:pcnd on the lK':Cds. of 
,)Hch instullatiofl, HU\"vcvcr there ar..: St:vel"Hl Gl)mll1Olt 1'11e[o1';; lhllt t;UJ) bl~ c;ou;::;idcr..:J 011 HhHO~( any Sj:;tcHL 

A typlcnI large s0uIc SCADA system i.:.an he dividl~d into three dj~1.ind urea~, Des .sy:;-htillS haVlt several more 
Kubdivi,SIOD}I, bUT the.se can bt~ ignored lhr pqrposcs ofthis d\sGu~sion The three main urea:" i(ll' SCAUA ore: 

• Rem,,'c Tennin"1 Umls (llTU) 
• SCt\DJ\ CllHccu:rator (Muskr 'l\;nniJwl Unii, or HOST com pater) 

• ManagclHL:nllntbrmatJoH System (M]~~) 

The R'1 U is the hanlwHre and as~ocillWd end devtce;;: located at Ill!! iidd location 10 b(; mnnitnrcd or conlroJ1Gd. 
A ,smglc sy",h:m ntay have vtl(fed rcqult'cmcilts Itlf the RTUs, hut tht-}' will usually n,1I into (l nlUgc that C(lU he met hy 
two or thrct~ s.imilar RTU devicc~ 

The SCADA COHcentrator, Master TcrmiuallJnil (rv11'U), or llost computer iB n:spnnsihlc I()r coordinating the 
adivitic:s nfthc RnJ!i in a r~al-tjmc CnVlrUItmGllL A propell)' tlcstgut--d Bost wiH handle all communkations, fcui-lime 
uJann (h .. ~plav Dill! luggmg, unci diagnostic functions directly rdatcd (0 the momtoring and control ihnGth~nR 

'I hI.: Manuf! .. ~m(!nl Ttllhrmation Sy~tt:lJ1 (MIS) plOvides histm ieal d:lId sloragL: aull possibly oclwork datu 
dislributiun. Thi~ 1111XY indtt;k soplutlticat'"-''tl op~:rator inh;rn!Ci.~ tl'.1fhvan: that otTer'j. cnhan::cd gmphicnll..hsplay lUHi data 
base ftnldWHS 
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Thl.~ needs of each portion of11lC overall SYj;tclH Giln he~i he me1 with dillcrcnt type:> or cqllJpmc:nt iUJd ~t}nwarc 

irnpknl.cmntiol1s. Tryirlf!, to make lhem all cOllfi:.nlH h) a smglc 1m\' Icvd pmlot' .. ol willlikdy cnpple the b",,~nefit;,; thai 
mud!.! lh.;: equipment a good choi~e tn the fin-it phil;!.!, A nj{'1n: scuKihlc apPJ1)w.;h is to let ea~h pO! lion be ~~r\'ed by nh~ 
hcst equipment and then t;;OlUlCt\t them as required with an Open Archih:;c\urc protocol such as Modhlts. 

SCADA PROTOCOL BASICS 

rEST';., 8C:ADA :-;'ytitem, like any other SCADA or h"h~mctry sysk:lfJ, US(::" l:l prcC1SC method ofcxchaoidng 
conunnllds and dutli. Thc:-;<,; methods arc collectively called a Pl{OTOCOL,., Had there nrc lTlHny dltfere.nt onei; JI1 

GX1HtCUCf;. Some have (:volved from the 
Logie Cnutroilt:r lYLe) indu:shy, 

days ol"ldenwhy, while other!:' have been devdop~d in the; Prol>'1'Hmmabk 

TEST hus dt;\'dop~d it:::; own protu<.;ol, TSf'. that is dt':slgned to !Jt:st handle Ihe rouiHltl ibuctl(1I1S ortypical 
mJl.l:>tnal und oilfiehl SCADA applicaJIOHs. AdmiHedly. Lhl::> prolm:ol 1::; quiu:; a bit ditlerc-ut thml the prnt.ocoi; used by 
othl."1' developeri', Bu! tIn:;;\.' difTercnccs arc whtlL make:;: ll;::-)'r;; sy~tcm8 ::;0 pra;;Hcal and easy lo usc, 

AJI proloG-I)]}; do haNicaHy th0 .'WiUC thing: they <l11mv digItal information Iu he rdiahlv st;nt between m:o Of 

more dcviceN, The ~xnet way HI/lt each prot'jl:nl perltllms tlii;-; fimc!ion tOO; a~ vurlt~d 3:'0 the equipment on which they arc 
implemented. (lcnemlly ;:;pcaklng, each pro{ocol cvnlvt.:d around a particular type of cqmpmenJ or a spcclIie appl ietltion 
Thcretbn:, caeh proLm;ol hat' advantages in certain apphealfons hut may nol be us appmpriatc under diJli.;n;nt 
circuntstant,;t:s 

TEST SCADA PROTOCOL (TSP) 

rEST SC/\Ol\ PROTOCOL (TSP) is TE~rs answer to the probkms of !YPleal oiHleld imel mdustrinl 
SCADA TSP \\a:; dcvt..dopcd 10 S(;fVC a high tedmology Personul C~mlpub::~r bas~d SCADA ~)':-:;tcm tlrst implc:mentcd 11l 

1987, It bas flil1cC evolved into iJ cOfnplc:\ laUbYlmgc orils own that is: ideally Kuikd to PC bm>Jcu SCAVA solutions. rsp 
has built-in sUpp0l1 fiJi' tilt'. lHillly SCADA lClltures de;{lgncd into TEST "'Y;{km~;. It uJs-O support~ any type of 
t~i.mmiUnication {n~-dia iUcluding hnrd \,;:-ire, micfmvave, ~~~H phone, radio, and fihl;[ optic,,,_ 

The SCflDfI WARE SY$tctn DC$lgJl (\lIlccpl$ (u\lctlmeul 1010-(3) should be """sull",1 Ii" specific 
infommtton OH TSP. This manual udail .... the fCUlurcs iJull make 11 TSP b)'sit:m task~r, more t1exjhle, and mon: reliahle 
than auy \,;ompm ahh:: protocol In fl iimiJar ~itufttion_ TI ':ST i:~ nbviously very proud of itc: system:; and 111..: :)llCCe:5t> they 
have achieved an over the world. T:)P has only one 1l1111or 1hH:',': W;;:: not directly compatiblu with other protoclJis, But rt 
Gan d1..;o he ;wid thai they an;; not C01TJpnlibh~ wjlh ISP. 

MODBUS PROTOCOL BASICS 

Althuugh there lR no oHkilll Kiandard with which 10 he c(lmp;l\ihlc" one popillur protocol hilS em~~rgl¢d as .1 
dcfHcto standard fix connection of diverse !'."Vstcms. Like maov other \'~ndors, TEST has choson the tvlodicon 'MODBUS 

.f ,. - - -

fll,e protocol a3 an Open Archi{l::,;1U1t: intl!r1'tH;C. Ti:S')'l;i eompn::hcnsivc: itnplemcntatiull thul allows outsjd(_~ Hy;;;tern;-; to 
make best us.: ofTE~T's SCAl)A capahHit!c;), 

MODBUS is il vt:ry :limph:, Imv level protocol originally deSIgued to intcrfut.:c cln~dy cuupled PI ,C c4uiplnCllt 
OJ) hard wm:,d cOHnJl;uuicutlOHs lint..;<;, The mcchnni:ml dot.:$ nothing more Own uBow it singh: masier w)it (0 send JlHl 
receive binrHY dahl \vith Hiultiple ,'''HVe: units, til! ufwhich are on a ~ingl\~ Imk Allhongh thi~, i~; a 1'1 :mtilvt:: ~{};:;kw roohxi 
in ~ 9()O's technology, il iM \vt.~n nnd.;rstood (tnd lwaHahh:- uu u wid~ vfide!y of equjpm~nt. Its emc-rgcnGi~ it') an Open 
An;hiled_ure :;.tandnrd ntksls to Hte sunplicljy and longevity of MODBtJS rather ih~m its Hetnal cnpabihly_ In short 
MODBUS forms ,;llo'Vvc-"l i;Ollnuon dcttmnmator that ellll be $hare-d wiLh all sy:stt-'111S Oil H ~illglc network. 

!vH )DIlU0, as. dctlucd in the Modj~;on Document Pl~M!3US~JOO Rev B, Jan lYX5, pn)vld~s the basic {lIne-lions 
to send and receive bit and \vord data over a COlma link MODBlJS IS not involved '""lUI the intent or content 01'111.: datu 
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thnt is 1.n:msporteJ, itt Ihat 0en0\~o it is like (l delivery st:rvice, where lhe ru(cs of pa(.:kUf!;t: silett. :Iddrc:.;;-;ing, ami ddivcl)' 
verificatIOn nre simply and ek:arly deCIllCll The purpose of the data c;..;changc,'i, and the munne-r in which they an; 
conducted, an::: not ptlft nOhe Modbus I'SpcciJ\\:allOlL" SCADA systems 'which lise the M_odbus protocol iI$lhe trawspun 
mechuni:.:m nlU~l provid("; t.heir own cl}ordinatum Hnd rcguJatinn of the data contenbL 

Data pu;o;:-;-ed \vilhin Modbus pnekeb is nssmncd to be weB cQurdinulcd anlOnt~ the various user::; ofthc 
HlC!:>::Itlgt:S. Ulllik,,; TEST1

:"t TSP, data is nOt transferred with tUly meaningful idelltifit.:atiolt other that! the Uilit \vhich 
In:msmitted lIto dat.t The idt:ntily of the data (1.\';. which uala bu~c ck~nent is tied to the data) is not \~\mtajn(;d in fi data 

rcspOB:;C. This lirnitlJtton limits Modbus iu II M;lslef-SlltVC mT:lllgcment ill which one unit (the Master) rcqtlt;:.~L"i all dalfl 
tril!lst(-;[f{ Ihnn all other units, Wlllch ae! as .slaves. 'rhe MoJbus nHl~ier CHI1 only request data limikd tll strcHll1~ (If hilS 
(IUd integer \VOrt.ls, Si01Cd 1n what M()dhu~ considers H PLC data pomL 

MODBUS RTU AND ASCII PROTOCOL VARIANTS 

There rtre two na\'(}r~ of Modhus: RTll, ,-vhieh i!:i H slraighl hinary !()[1nat~ and ASCH, which is a hex dHlractur 
text Ibrrufit The default muJ(; for SCI\DA WARE lS Hillary !rrU, which is lhe mo"t common vurinnt ofHm Modbus 
proitK:oL Tinti low-level protocol :>(:nds all data 1n a singh: hurst, with simplt:: tHiI~:IJUt8 used fi)r packt':t frame s~qu(:;w::mg, 
'Bec-ause nJ1 data i:; pure hinary, it is pmislhle (and hkely) thal certain binary comhinHllolls -will appcur Vdlich !.jan 
a.Jverr-;dy alll:et sumc eommunieations !-.)st~ms, Any rnodcm ~)r other Jevic0 which i~ ~eur-;ij ivt: to spL'clnl codef1 will 110t 
work In a Modhus RTU (Binary) setup 

Another prohlem with tllt:: Modhu8 RTU mo\.k~ j:{ thut very tight tinling r~stnctions arc placcd~!Il data block;) 
Unlike Rlmost any other comumnicatiou8 protocol, then' nre no iipeeiHi slur! or cud c-JumIGl:crs Hw tl Modhlls RT( T 
mcmmgt:! puckcL Once H hlock Sf arts un the Gommullit;utions lint::, it must tlow continuously without intc:rmption uniil 
cornpl(':k~. Tlli;; may ht: a JJJublcm for some system;:;, sach a~ I)CS or Hmlti-lasking PC's, m which the pn)L"csstl,· is not 
dedicflted to the simple ta;-,.k of sending byt{:s dO\V11 a communH.:aitons hue, Any hreak If) the ,\C-(!lll;:W;l7" may hI.:': dckcted 
as an cnd .. of-mcs~agc h;. the receiver, cnusing {1 fulled tnmsllnssioll. 

An Nhernatlvc mod(~, Modhus I\SCll, wurb arolUld these problems. hy takinv, each hinary bV!c lJnd scn;jing it 
u;.; t\\"o Hex ASt'lI characters, 'I'his prevents UllY special characters lhun di_srupting t;ornmuniGations dcvk;cs because 1ht: 
only codes used HW 0 through 9,;\ through F, the colon ()_ Cilrriagc Re(U111, and Line FC\:id, Thc:-3e are all ~impk text 
chmaclers, :mel -will \vork \vlth any comJnGnicutions dcvic~;, 

ASCU mode ulso uscs n unique stan chamclcr, lhe Guion, fby each linc. This b a much deaner mdhod of 
framing pat.:k.::ts, be0J\t~L' precise lumng dudng the tran~mi~sion i~ not n\:\~C»SHry. The receiver looks for the :-.1aft 
ch&racier. Hllt! takes in nIl dUU"llC1.c-rs un!ilthc end of liu.; is mm'ked \J,'ith a CHlyjHge return_ The exact liming of ;;:ach 
indivldual dmracicT 10" no long .. ;)" importullt 

The trmieolrin ASCI! mode i's Ihat 2 byt00' (dldfw.::h:rs) must be l,ransmiltcd for each tv1uJhlls daIu byte, !h~f'(;~by 
doubling the- lransmixfiloB tirm.\ Thi,") lK noi normally a problem m SC}\J)A sy.-.{cms which only do pcrimhc updates, fmd 
a 11"!w miHisct;onds ort; or 1 ink lX1HS(tqll{:HCC, 

Ench dll1a map (exphHlhxllalcr) m ::;CA1)J\ WAR}~ has a Kcttmg. which !.4onlrols RIll or ASCII mode. All 

l'rnrs defined by thul map must use the 6ame modt:, Ifhoth rnmlcs must he used 011 a smglc systClll., th.:y must have their 
ddlmtionH stured in sl:;paraic SCADA WARE Modbus maps. The chcnee (If Protocol Mode i$ Hcleded j(ll' an entire dali} 
map "otl! the PROTOCOL ASCI! or PROTOCOL RTU ,i"tern~ni ill (ire MAl' llie. 

NOTE:; Mod!>", ASCII Ilormally rCtlub·cs u 7 hit, udd or even parity liuk. This l11usl be spceifimlill Ihe 
SCA\)AWARF, OAT me for Ihe system which uses ASCii motl •• 
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MODBUS OAT A & REGISTER TYPES 

TIm Modh'l' prolocol h"ndk~ several redundant daLH types, all of wluell are struetllred HS bits. streams of bib, 
words, or slrcmus uf words. Thcr~ nrc no other uwful data types. snch as tloaling point number;;: or 1ext strings. Sy::dems 
whid) !Jsc Modims hI lnmsport their {hlta must fit their inttmlfll tlula l)vcs into either hits (scnd in H bit byte chunks), or 
,,:orrIs (sent in 16 bit, 2 bYle chunks). Any other dnla 1ype, lududing tcxl datn rind floating point numbers, mu~t bo 
transported using some non-standard varian! of Modhus. This limilatlOn produces milch ofthc conl1lsion over ui>ing 
Modhu$ m typical SCADj\ Ky::;l("~fll-s which routinely ;iend Ooating point dnd text data from unit 10 UtUL 

1 xgitirna(c: Modbus duta typ~~ nn: .Is j"iJll(lws 

0000-0'199 
()()()IIIH)'N99 

1000-2999 
I O(}UO-29999 

3000-3999 
:lOOon· 3 9999 

40()()-4999 
40000~49999 

7000·7999 

Modhus: Data -«'onnllt 

bil, on~on, uBBumed to b('; outputs tlYJI11 il PLe 

Singk hi~ \l·{f·on, assumed to he mputs into a pte 

Single i 6 hit word 00ntailling 12 bit faw mmlog data, 
,t;;,sl1U1.:d to be a :storage locutinn Ull au analog input 
(~ant 

Singh:: I (i tnt word Gontillning 1.6 bit :'lgncd l)r unsigned 
data, H::iC,d \-vithm the PLC Itt; it general PU111(,se sturage 
locahon. :NItty also elllltulH Hoatlllf:!, po-tnt datu with 4 
IEEE noat bytes iu 2 adjacent I II)lding Ref01::-:turs 

4 oY'c IEEE F10H[, (4 bytes per register). 

Allhough all arc \~;\scntially slun:il and tran:-;p0rled ?IS s. hit data hytes, Modhm; uses lhllbrcnl (;ommand.s to send 
Rlld lCCf:1VC unta a,,:-{ociaied with ench type. Some cnnfu",iol\ exisls hucausc '-Jf some dala Iypes have multiple commamL.., 

available, used to scud eitho.::r iJ single legis.ler, or multiple registers. Most systems which U))c Modbu~ itll1OTt: tht; single 
rcgi;.;lc-r cOJJunumb and t\;;c un!>: tli..:; !lluhiplc equivalcllts, Whtl:h cm) hiJndle <t single n::glsh:r if n:qutfcd, The only single 
register Hmdinns b1.lppul!cd hy SC,\DA WAIU:': arc the write. 1 coil (W I C) comnlund, in Modbu:-; [vla:s:kr mode only, flJld 

ihe n~ad 1 "talHS IllpUI (H T) cornmaud. All other cnnmmnds arc mulh-regisler. 

MODBUS ADDRESSING 

lhe addn:ssing or data regt:\tcrs wllhin a Mudkoll PLe {." UJuqu\-~ ,- 0ach storaf!~ location has H~' ow'u Humber_ 
The PLC- opclatc:0 as irn:gl:>krs 10, lib, 400:}, (-IntI 3143 wc!'e aU ~t:pHr<ttc- u.nd unique locations in the pte menlO!) 
lable. No onplicatiOlL> are pcnnillcd, ,,~this would couju," the PLC pmgramming \Jnt'"tunatciy, Lhe Modbus protocol 
do\.,;:~ not u~t: these uddress(;r; diret:tly, !tlslu-ad, 1hG Modbu:-i protocol uses oHsct'l (starting at 0) into tablefi set aside \vithin 
th\~ Pt ,C for each ,icpofah; data type_ SCi\DAW ;\HE has a buil1~iJ\ onsl~t sGtting which simplifies uddre.ssing in Sy-StfiH1:i 
\vInch nppCUf lU be "orfhy on,.:." 

The ModbliS plohlCO! separates Cl1Ch or the above defined dltla types into scparHtc tables, ami acc{:s<,;c:-.: \:Melt 
luble with a sc:pnrate- Modbll~ command number. Whjh~ accessing each table, the protocol requirt-:s un otl:'\et value to 
d(;lenninc wtlerc Ihe data lK locahxl Therclhn:, the eomhination of (:nn1l1wntl Humber om! offset form a uniqne locatinn 
011 Modb1J~. ACl'.essln!:1. 1'1.C rcgi;.<1!..lr :)00:-; wl(h Modbus is not (kmc: w11h n nJt¢r.::ncc to addn::.s~ .1005, A spt;qfie 
cOHlmlUlu HUJT),t)(\r \viII be us;;d 10 s(lccl1y the type of daUl at address 300:5, (;olJplcd with an oflsd value of 4, jndicatjng 
that n:;gister .100.5 is IOGuk,d (1 spaecl) tt"om lhe "lart of ,m imaginary t,thlt \\;hich begins wilh addn:s.~ 3001 

.. -~ .. --~~---~'.-==-~-,-.---~----: 
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Note lhn1 the PLC addn,;sNtng IS: "olfhy 1 ," in that tlilS orIs.:! of register :WOS is 4, nol S, m:t PLC n:glskr tabk: 

Ihal slarts with J(lO J , nol 3000, Til" "olT hy 1" problem," illCllllSislcllilUllong unils which e[!lulate the MlldbllS p(Ot(]col. 
When aligning duta m an cHmlalioH device, l:l1:: valuc ofth\.:' ofEmi mayor may not be ntl'hy 1. This wi]} dc-pend on 
\·\'hethef the dlwice lS n~imlt:bl1g:- a Modicon /)1 .C. \\"h()~'i(: tablt:::; !"lnrt ttl 1, or ,'Ill imaginalY Modbus: device, whose whk:~ 
slarl HI 0, Some irlal ami a lot of enol' may he requln .. '1J hi dekrmine the mdtlud used in tl1W combinlltlOl1 ofh.ardware 
HHd :-)oHwarc emulating the Mndlm . .., protocoL S(~C Ole OFFSET command for nlOr~ mf()J1l:lation on <ullomatically 
H{~lll:;tinfl addn:;s~;es t(; eompcl1;;t11C j~x Ute "nlT hy one" problem 

MODBUS COMMANDS AND RESPONSES 

ModhllK i.xrnul1an(ls CHn ullly be sent hy the Mlts.tcr unit. t\ ;.;luv1;; cannot issue a command, which pret:ituks any 
"l\:;por1 hy exception" pruCt~SSCS unksK ::lome sp\:ciaJ IlCf;;JUn of Mudbus It' configured to work around this llmitatioll. 
,,',fhcH H master sends oul H command, it rnnst provide al11hc jnfornMilon uccc,SslIry fbr ali ;\I:ivec> on th01me \!l HJJuljr;;c 

the command. In Oll.)~;i 0;JS0S~ only a :,iugie unit will prn,,;t;:iS the (;OllUlH!Hd <lull bS\lc a tl:spon,sC". The- only cxccpiJOI\ is i\ 
broadcns! comHumd (t'lmt 1.n Modbu:11D 0) which is pmces~(:d by an units, hilt n:,"'pol1licd to hy (lOne, 

Each Modhus cO!lunaml fromlhc Hlash;f l11u!'l provide all tbe iul~)mUltioJl to HUlqueiy spt:.cifY the datu sent or 
requested. The conmwnd cO!1ccptnaHy consists ofIll\] f(Jlluwing pieces: 

lInll ]]) 
Cmnmand 
;\ddtl.:~s 

Data 

The Modhus addrc;{;" 0-247. or 0 ilJf hruHdcast) 
Single hyk code specifying the command function 
Singk addrG:i~ {nr a start~~nd pHlr of addn;SSl;;l>} Joc~ltjng the data on the 0 ·based onSet tahle 
ror,~HC'1J dillerent type o!'Modbm: dll((I, NomHllly. Register 21tl [ltoU:':d 1 
Bits or \Vords (always sent in byte 1{})mal) ofinft)mlutlu!1 ,~ent Ih)m master to ;-)la\'~; 

Exprct-isr..;d in pldiu IJllk, 11 Modhu}i commmul will speak to a certilin un}! !Hllllhcr, iStming U spedlk cnmrmmd 
that at10cts mthcr a single nddrcs::{_ or il nmgc or nddnjsscs, Command:;; that send liata ihml master in slavl' \,,111 al:-lo 
contain the approp1 jtih~ JllmJb~, of duta chunk:.'L R';::"ponscx :>lJnt by tht: ShiV,; to the m.uskr IH1YC a BilJlilar ;;truclUre. hut 

contHln only lhc irdi)l11wl1011 reqth;:itcd by the Masler The addresses oftlH: returned dnta UfC, sadly, not induded in the 
tt;SP°!liC, 

Modus H;-iS-lllIlCS that onl\' a sillgle tlHlS\<;j' l:i dl)lng all (hI.; tilJkjnt!, so thcrefhrc any le~ponSl.: n.:ceiv,,~.d. will come 
fhlIll the n1n':<t nit;cnUv a,~c;,:sscd slave, U;;lIlg the rno,')t recently n:qu>.'sh.:-d [jd(1r~:{s range. Th~ slavt: answers with only l.hc 
uatl1, and DOl \nc addrc:i::i, aSSllHung UMt Ihe master was expecting l\ specific PIL"CC of infl:)fmatiort Thlsldck or addressing 
inttmuatioll mcan~ that other t!Tnt" listening to ihe reply will nut know the a:-:sodul\.:d address of Ull~ dala, Hnd cannot 
ciliiily tap into data trallsfers {)\,cr it Modhus link. 

As a ,')irnple example" pretend that a Modlm~ cxchangt:: 1", don\,: \vith JH;:,oph,~ :1pl.:akmg at; H IUOUP, wllh 0I1t: 

Slhscifio pt-rsnn l(~uding the cllHvcn:Hltton. Only \'Ine pcrsoH (tli01WJSlCr) is pennittl:d to ask Lluc:{tiom" nud only the pCrKOIl 
Hddre$s(~d by the ma~ter (the ::;lavc) is pcrmilk:ci to reply. !\C;SHl111'; that em::h plSI-:;;on hut' ~cvcral :-;hcets of colonxl pap\:f 
v,'i1l1 uurnbers li-st('.(l (In theTH. 

In our example, thk ma:11cr U:1ks "1 ky SallL funk OIt yuur blue paper Hnd tell me: the three uumbt:rx tlhll :::lart at 
pOSitIOn 4 on the lifit \' Although cvcryom: hear,,, (he qucs:tHm, only ~um will rt.:ply, Hl; looks III his blue paper" CUtUlt::. 

down to the fnU11h positio-n, ami answets buck lIThis IS Sum, Ih.; ) ans\.vers rn!l:J the hlue paper arc 305, i 12, and 7 -82." 
EveryOlw heHrs Sam l

}>; fm;-<w,,~rz but tmlc'is tlwy were paymg clOKe aiH'lltiot), il1CY will nut know whut he is talking ahout 
rhl.;<'is bt..'X.:HUS(: Sam';;; answt:, contains th,,; ciw: lhn1lh~ numhers are from t.lH~ hInt:: pup~r, hut il dOl,"f{ not say 'whICh 
posltions on the list he i,>; WpOl ling. Nntc that til,,: Iw,.:anlng of lh0 numbecs 1S also not included, The IHll1,ose of the data 
(it;:.. value, high sdpoinL, (kntlholnli, etc") j.) not paI1 of lhe Modbut\ Spt;cltIGatioll, The information 111 the data packet 1S 
nrtlllU:lJ}', fcpre;;enling: PHCC.s, kmpcratun:s, ~)l nmdom hit patterm;. 
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SCAl )/\ W ARI ~ supports a wricly of Jvlodbu~ COlHUIDnds which permit cOllll(:ctinll to uny reasonable MoJbu~ 
deviu or :-iofhvan: ~"\'StclU J'hc followIng table li.st~ the command:;. supported in SCADAWARE's Mosbtl~ Ma.'-:icr and 
ShlV~j lllode-

Coil Hmop 

Single Slalus Input 

llolding Rcgj,<;[cr Gro1lP 

Input Rcgj~tcr Group 

, Coil (muster mode 

Exucptinn Stntlls 

Coil (troup 

ll(.lding Rcgrstcr Group ........ ~~ ... ~ ....... ~ .. ~ .... ~~ ... ~. 

The f()lJowlng Modbus commands afc not cornmonly used m1l1arc U~)t ~upporlcd by SCAOJ\WAHE The)-' an; 
Ii:;lcd here Jtrr rcJ(';rc!lce only 

6 

17 Sillve IDJ'ypc 

I'! COIHm Link 

7 RES Exception Status 

COMMON MODBUS EMULATION PROBLEMS 

\1o~( product;; \'vliieh ci:lllH 10 provid~~ Mndhus emulation do uot CiUppOit the fun ;ipceilkallOU <is Jellncd in the 
Modieon document (P[-MBllSM:WO, Rev B, ,January 198\ available f)'orn Gould), This ~Oj under"landablc becau~e mllch 
ofthe spcmHcation is reJuted to PLe spcci11c iSSIICi', :-mc.h (lK progrmmmng and sll:11us reporting. The t{)l[owing llft; 
cOlT\mon lImitations which may uilcct 110\v a device t;:; used in 11 SCt\Di\ W;\RH based Modbu>j !,y"tem: 

Single Uitl\Vord Cnmn:ulllds: The Modhu::; spcciHcal10tl pmvidc!'j many cummiUlds \vhiclJ arc lwl actualJy 
required 10 tram,port data. For t-:xal1lple, there are commands to send lind rcccivr: .smgh.: rcg1sh:rs, llnd very 
~jrniiar cOlllmmHb to s(md and rcct:ive I1mlhple regi:.:tcrs, including only a smgle OUt'. Some lmplem(mtatiolli' 
ddetc the $)np:lc f\:giskf t:ummand;;; and support only the 01]f.;:S which penni{ tnlltslcr nf a variabk number of 
n;gisten-; (mdml1ng only)) 

2- Multi(.lc Bit/WHl'd Cummand~: ,"iOlHC "y~ .. tems (~:uuh H$ i"\ow]\uHJl1lali(m devices) provide lhe muhtph-; 
trtUlsler commmHis, hut do not permit more Hum one rcgi."tcr rJt:r tnm:;fc)". This limItation may bl:.) due to floating 

point number mndifielitlOlls in which 2- I1djw:..:ot words Hfl,-) used to stOfe ilsinglc 4 byte noat number. If this 1,': 
lhc 0HSC, lhC:ll lHultiple Modhus COllH11.<::Inds may lw r~qlllntd to transfer the liL'Ccs~wry dma. 

--~~~-~-.. ----. ..,---.-~ .. -:--:~~=.::::::c----~ 
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3 Raw Analog Data St.w', A txmuuon l;Lismnption is: fhnt Mo.JbllS Input rcgis!t::f.-' rep res-cut 12 hits Orlli)xigned 
wteget Jut", in which full scale ranges Ih)Hl 0-4095, This is nul always fhe case) and units will send raw data 
ranging fhnn 8 to 16 hit". The cileLl on the rcceiviHg device: WIn tlepend on how raw dala i:'i interpreted by the 
n:ccrvlng sothvafc, SCADA W ARL{ llSsumes 12 bits of raw daht whon pwocssing lnpui Rl~gisten:. and J:) data 
bits for 1 folding registers (which sometimes al;~1) have n ion, si,l!n bit), Mapping options ar~ pruvidcd in 
uverride thcsc vnlucs on au lIHitvidllll1 basis. Sec the (h:lnikd dh::Gusswn on Analog / Integer ti..lnUali lalcr in 
this docmrlcni 

4 Atldrcsli Otfs:ets: Modicon PLC's u:-;e an "naby I" addn:t>KHlg schellle. l{cgi;:;kr 10 I 111 the PLe is UdlirC;,i$cd as 
ioeatlon 1 Of) m Modbu:~ bt:cuusc location 101 is: on~-et 100 spm:cs jrmn the ;:ta1't of the internal data table, 
When mappille' jnlt~rHt11 DJ\ rA onto the Jv1odbus, some deVli':C$ use ihe Holfby I h scheme, \vhitc others tiP not 
Sornelimc:"I triiJl and ClTor testing 15 required to understand exactly how it vendor n:f1ik:s inh:mllf data to 
MndhuK (lata. Unles;; modified \\'tih the (WFstrr eomm,Ultt SCADAWARE \vill usc address 10i as M(,dhu"> 
addrc-ss IO I, with 1\0 off~et., with no !cgard fhr hnw <1 PL·C may position that data withm its own mtcrnal table, 
If un HppiicatHit1 mquirl0s thai p,/lodblls address 101 rdbr to n:gislcr 102. then the OFFSET UN commnnd f.~aJ\ 
be used in tll(; MlJl{ tHe '..vtuen dcfmcZl tbe Modbus data map, 

5 Host anti SlaVJ.~ Mude: Most lmrlt> support either Ml.xlhus Slav~ mode, pcnniHmg them to fc:;pnnd to M,odbus 
data fcquJ;;-;L'i. Fewer devices support Muster mode, ,vhicb is required if a device w1l1 rctrwv~ data from another 
uilit SCADA WAJU\ dynmn\t';;lily SLlpports horh moues in u mannCr very sImilar 10 how TSP sends and 
receive?' claW, The software if' never locked into eilher IHlXh;, \Vhen not requesting diliH, SC~An!\ WARE waiiN 
in :-illlvc mode. tvlaskT mode IS ;JutolIwHcally ':let whenever SCA[)!\ WARE n:qucs{s datH USl1lg a Mmlbufl 
MAP SCAN OJ" MAP DATA "nmmnnd. 

(I Floating Pn'nt NUlnht~rs' Most IH()ucm co:npllling $vstcms liS\,1 floating point numhers hased on ibt.' IEEE 4 
hyle standard. llnftxtullatcly, Modhus doe . ..; not pnwidc it data type of 4 bytes, nor d()¢s Jt suppor1lhe concept of 
HOf1iing puinlmunbt.'nL Methuds of d..:ating with flonling pami numbers \\·i1h Mmlbus Hre CDycrcd dscwhcn; in 
this document AI! ol'them urc ;-:J'ltX;ia1 CtlSl~S \",hieh cannot be plOcesscd by Wh1\1 lS considcn:d "Klandatd" 
Mudhu:-;, 

7 ItTU ,'''ode Timing: Th(:~ Modhus RTll (Hillary) mode protoGol relic:) on chnradcr pacing to establish thc 
~'tan and elld of daln block:"L Timing is also Hsed to ddect problems (losl ch;:l.ractcrs) 011 thl.'. COHan lint~. Thl"{ 
;nvkward sy;'>tcm demands very pr(;0t~e liming whieh is: ~pceit1ed in t~rm$ of "dwractcr times" by the M'odhu~ 
spccifleal.10l:L Churm:~kr tlm.;s arc d.::krmincd by 1he band nth,,:, and equat\.: (0 the tirnc pcri~)lJ rcquirt:d to s\'~lld 
nne 8 bit df\l~l byte, According 10 the MOllhus ;;pCG" the RTU mode of data tmn:·i.fbr hmef> oul <tHef 2 eh;lnlct\;~r 
tlOWS [0 pracli(;c, mOHl sYS{tm1S pC'.'lmt ks:; ~!ring.;ul communications- breaks, nHhllugJ\ ""mne tune limit must 
be estahlishtxl iii onkr Ihr messages to he properly tramed without USc ui' ",tan and litop characters Proper 
cuonlinatit.Hl of the liming is required among nU units on it link. lflirning is a problem, thell!hc ModbuH ASCii 
mode should be c~msldlJl cd In place of l<Tl J Binary 

DATA MAPPING 

MODBUS INTERFACE MAPPING 

MODB! j~ ddinm; only two lnw·lcvd data types: hitN and wordf'. IS)' pnlvldes high·lcvr:1 data types such llS 
Ann log Values ana 1\( 1'1\ <~ gas nO\Y meter calculations SCADA \V ARE abu provides dutti P01111 ultrihutc.s which 
provide $Ultus iutimna!lon sHch as: altum c(JIldition, or time inli:JI'lnatioJ1, SUGh n:> ahmn !itllcslamps. The illkrfa..;c 
provided by SCADA \VAH.E ;,Hmvs all orthc impnrUmt TSP d(lla type;; and aHnbuk~s h) bt: 0f1sily "mupped" mhl 
t.::quivalt..'11t luw~lcvd Mmlhus coit", inputs, amI rcgi~t{;rs ihr tnUlsp·nrt to antl Crom external sysit:m:.:;. Sp{.x:illl provisions 
have bnm mtide tu accI)H1JtlOdutc: Ooating poinl datil lIsing u variety of "popular" 1cdmjques. 
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[J::;ing \lnL!l. m.appiug" l;,:dmiqw.:s avnilahl,> in SCADAWARE, the blliH-in T,sP ie-ature::> such m; ;j.lann :)lalUH, 

de:adbands, sdpoiutsc JJnd utht.'f internal :-:YSlcln variable;) Hr~ 1.ranxfonm.:d into M\ldbus cOHlpatibk "'fllues.. This mapping 
provides u ilxcd rdationsrllp bc!wTcn the al'<ttlHl data vahleN in SCADAWAHE IUK'! cqurvahml vaiu,-;;:; in a vlrtual 
Modbus Lint;} tuh!c. OW:;Jdc: ItcC(;S$eS to the SCADA\V /\RF ;-:vstCll:l rcfi.·;r to Modbus nddn:ssc::\ a~ if thev dcllL-'lHv Gxi!'lit3d 
within a Modil:l.m PLe 01 RTl) dev1ce,'~ , 0 

MAP STRUCTURE 

Each rnap c:,}m;isl.s ,If' a mcmoJY table in SCADAW ARI~ lljClJlOlV. nl:lt:h Hlap has celtain paramclcrs, such <I:) 

tag narw.:: lmd MndbtL<) RTU1ASCn SdtIHg..'>, I.hat <lfe conlJnon to Hll Modhu~ lD's ddlned within that map. W-;!.hiu the 
{WIP, ~helt! (If": up to 240 ;f\:parutc JD ddllHti(m~ Each dcfiniliot) has iudividual purHlm~(cr," ttlr ill\: numher of inpulx., 
holding fI.!gis(ct"'"', etc, and \vht:r~ jbesi;~ data valueK link 10tO Uil', TSP ,lata has~;. Each SCADA \V j\RE system ;,;uppori;{ up 
to 10 Kimultl1HCOUS l1WP;';, providing loom fhr 2400 separHtc Mudbu:;; units. each of wlJiGh can map numerous rangl:s of 
datu elt:mcnt:-::_ 

!Y1udhus data i'(C:CCSl"i(;:-:: occur at numeric addrcssc!) vihich rd1cct location;; in the virtual MGdhu~ data fables. 
Thc;.L' addn:liSl;S begin <It 0 and run up 10 ,1 llrnit dc:termined by each separate hihk ddim:J within. the ::leAl )AWARE 
m:'I1' for each Modlms II). Datil Irjn$f\~J>i U~e these tahles as !!,flldc;\ inllllikbng Modbus enmmands, und lbr rcsponrhng io 
t,luin n.:qllC:i\S A Modhus protocni dnta lfatwfcr would speed\' a (ran",fcr h;;gmning itt l:l CerlulH addrcJNC. \i.~~_ tahl.: otr,,~:,;t) 
Hnd rUlll1Hlg j(Jr ~Jonw munlH;r ofpoin!s_ Th~ 1I01uo1 mr..:umlig oftht: dniu puiuls lS nnknmvn io Modbus, but will rnr.tkl: 
:iL'n:;;,~ to SCADA W j\R}. bCc.all~~ of steering in{(mn(ltiol:; cnntain.::d in the Map tabkR_ 

The Dutu Mapping pnx:css allows a:->i'ignHlcnt ufTS!' values tmJ dlimncl ~t(llus conditions to these imilgiIlJ:UY 
Mndbu:> points, For t:xatnpl.c, "vc mayas-sIgn the olJ/on value ofTSP Status Points 1 ~g to Modbux fnpHts 0-7. \Vt' call 
then Hsslgn the alarm condifloll oflhoNC ~;:aml..~ TS!' Status points to the n\~x( 8 Mcx;Jbus point~, 8~ 15. With thi~ :>dll;mc:, we: 
can pick Hnd (~hoos.e what TSP datH wil! be acces.siblc on th~ Modbus. Il is t:VCH pos!51ble h) have a :-lingle l.lit:t:-C ofTSP 
data uppear more than once in the same data map_ This may be com'elllent in complex oSy.">tems thnl seun some data OnCl] 

:Uld other data only nccasluHlllly_ Rl:gnrdie::;~, Ih~ mapping conilgurallon i;.; completely up 10 the system dcxigncL 

MAP CONFIGURATION 

rile sYS!elIHksigner mllsl decide how Ihe SCJ\l)AWJ\RE dalll will he mapped illio the eqllmlient MOLJBUS 
data types, Although Hl(; Modbus Ghoit:~"i arc hrni!ed [0 bt!!j mId w(r(d~, SCADAWAREls Mndhus h)'$lcm allows a 
convenient ,and Oexlble WHy h) let intt...1'Jlld TSP daia appcul as nonrml Modrus data. ThIS process is calleu.mapping_ 
TSP data is ltmppcd into snilahle Modbus datn ioeations slIch lhnl it appcar~ in reside ill it nonnal MotiicoJ) pLe or RTU 
device, 

.ivtAP C()J\fig.urntinn J~ done ,,\-'ith n slmpk AS( 'U ll:X1l!k 5imibn to oUter setup Hies III the TEST SCADA 
ellviromncnl. Th0 file contains all of tht: setup lind TSp .. lo-MODBUS assignm{">nts in a strudnrc ml1.·:rred 10 a;;: H Data 
Map. The system. cun >::mppori several ;;imuhal1coll;-l: data mnp~L aahough only one will be required fbr most s:ysh:m::t The 
uata mup pwvid":51og1cai hnkagG.s bc\\\t:'cn T0P informalinH and Modbus mldn::.t;sc::;, With the Ulflj) Ryslem, an outslde 
sy~tl~m C1lfi (l.C{;C:{S Mudbw; dnt:1 without concern it)f the uctuullocali,lij within I.he RCADAWARE inlcl11al structure. 

Datu Mappmg n:Qlllw$ SUlll\.; phmning to Ulsure that the proper TSP data 1S: availabl~ ill a llmn convement to 
lhc (;';xtcmnl By-stUJ)t The togieaJ layout ofl..:hannd values,. SI..~tpoHlI.;;:, 1md ,-,ther ISP datu is (~ompte1ely up jo the: deslgtKL 

The Jltupping, :;YNh:rn is vc:ry tlexihle, lml !"(:"tjl.l1n:s kmnvk.dgc or the t;xlcrnuJ S:y0tcm'~ Heeds Cor the TSP dUh\-

The. coni"!guration rile l.:an have Hny nam.:, HHhough on.: wi1b the filctYPI!! of "MBR" (fti!' Mod Bus RTLl) is 
rccoDlJuemicd. l''tx ~;.;amplc, n sy!'>tcm Hamed l1HO!'rrll t>hould have H iJle- \,jHlktl lIHOST.MBRn in which aU mapping 
information is contained. 'this tile is fJrO(;cssCtl hy ii MAP LOAD i.:ommanu eXCt:uted hy any RTll type tu,')k IlH the 
"')'~tcw, ':'Ius: will Honn<lHy be. dOlW by TdRk 0 during ::;tarlup, but this i'{ not absolutely neccssmy. Loadulg of u map me J:) 
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H OIlt>limG requirement, !lnd it Cflll be dow: onlv onc(; pGl' se::;'>lOu./tc:lJlmges are made tu a map jUe, tht: system ttHHI be 
restarted so that the fJW[J fables Cfm be n:huilf during sysfem ,~tt1rtIJP. 

Maps an] g,tnballo the entin: ~CADA WARE progrmn. Once a MAP 1S loaded, ~t elm be r,,:;fI.;;Icll.ced by any task 
nccdm.g tbe iv'lAP int(mJ!alio[l, A lm;k neting as 11 MODnt JS RTU will nx:e}Vl; commands 0'001 an cxtcflHtl unit and 
react to thai command with the: Modlms data tnap. Thi;.; \vill be done lJulomntically by the task once it ;;dccb the: pn)pcr 
data rnap_ Therefore, rno;;i <,)fthc "vork rcqmred to use the Modhw: inkrface lies jn (!,cHeralioIl oflJle map fite 

ThQ Inap filG eOllsi'sh':i of t.:;xllincs, I.:;lch of \vhtch starts wilh a special kcywonl The kcywurd tells tht; proecs;.;or 
the lillt~'R function. The- remainder of the hot: provi,Jes addihonnl inl~)J"Jnahon that relate,;;; lo that kGyv"onJ The MAP 

LOAD ]In'0"'' wJli reaD the cnllre tile and build the data IllUP ,,,,sed on the mf'>rmution in the II Ie. The intc'1}retation of 
the tilt; oan be \'i~rifi(:d VI)lh the MAP DUMP eomrnand which prodll!';C!" au ASCll text file which can hr: viewcd or 
printed fur fhuning on ihc \Vult. 

MODBUS FLOATING POINT VARIATIONS 

The "onkml'" Modbus :;pecilieailon doc .... 110t provide suppurt for l10ating po-lHt lHlmhcr,'i, "[11jS limitatioJl i,., 
nvcr..:nme by VtIDOU;-; VCndOf:i In slightly difTert:nt ways. All variations supporicd bv SCADAWARE W-K~ 4 byk- lEEE 
Hoatmg pom! numbenL The 4 bytes tire lranstt:1Ttxi ova Modbus in a vanely oj' rnetho-ds; Hont: of whiuh arc part of the 

hn;\lc Modbus protocol ddlIlltwll, The v;;triailotls c11h01' use !wo adjHccnt regis!er fncHtioo.s to hold the 4 byle 1loat or 
they usc :-::pecif\l4 hyte registers in pJ(!(~c: of the s.tandard 2 h)-1..: rcgi~ters. SCAD A WARE llSCS H pruloeol kt~y"'\vl)ni option 
to ,"pcci(Y \vhich vtlf'iation applit.::;{ [0 ail RTll's in Ihat data map. 

The \Iarilltwns ~l1pp()rlcd hy SCADAWARE arc: 
DeHmlt: 2 <1l1j~1(;ent I lolding or (npnt registers ilold on.; 4 hyte Gout 
:)wurpt:u: 2 fllijaccnt f tolthll.g or mpul rcgi~ter.s, s\vappcd fhml1he Defrlul1 mode 
Daniels. 4 byte f\:!gts-tcft> a1mtlllcial Hddn;s~c~ 7000~7999 
FlowAntoI11(lti(1-u 4 byte rcglsters at any Ilokling l'{cgl"h:r addrcs~ 

Th0 JhrnlHl urIhe JEEF, nual TU1lllber CIa) he djvidrd info 4 separate h~1es, noted as A*D as dlOwn beluw: 

A 
Seeeeee 

B 

eeeeeeeEl 
C 

ffffffff 
D 

ffffffff 

where. s e I'xponcnt, ~md f\~ ftadlonal pmt oftht: IEEE ntUUbDL All proto,,;ub: except !1wu-ppc-d 
a.ss-umc lht: 4 hyu:::) appear on the M,oulmx line: in ABCD order. Swapped assLU1ICc> they arc IH CJ)AB onj.-;'r, 

DEFAULT FLOATING POINT FORMAT 

()lIC popular method of handling Ilon!ing point numhers 011 Modhus is In store the 4 hyk IEEE t10at ill 2 
udjal.:cllf regj~ten:i in the r lolding Rcgi.,;;tcr labll,.~, ThIS method or !loafing pnin1lfdHsfcr is the ddl1ll11 f~)r SCAD/\. \VARH, 
;Jmll:{H} be seleckd wilh ilN: Pl(OTOC()J c jNTEOER or PHUTOCOL NONT\ sU~temeul m th,-~ tvlap ~h::firut1on flk\ The 
internal m~cha1)isms wmd by the sl;ndcr anJ nx)(;wcr mHs! he in sync. if) order I{Yr the l10uting point lHlInbcrs w he 
tnmsicrred, rn the,:>~ exclwnges, Modhuf: is dGtJl1g simplY <15 a d1lia carrier. TIll' uc!ual conknts oftiw n~gjstcr.s make 
E>CU.~C only 10 thr.: progrlllHs exchanging the data 

The alignment oftllt:sc value;; Gflil be v~rv Gnmph.':x, C'Kpc!";ially wheu progullns ll"1)lu lwo dincrent 
mlluufactuft;{'S !1n~ exchanging tloatmg point lbHa over Modhul:L Fortunatdy, SCADA WAH:E tl.lkl;~S cafe ufthc compkx 
addre~~iHg reijuired to :)tut\' ow: i1mtl vahle in1J.J:2 lnkgcr rl,~gl:;.:krs, The mapping is dlJne willi rsp duta n:fi~rGmx',$, and 
H-larting pomts in HJC MndlH1s i;Jhk All other calculatlons ncccs~nry to posill0n lhe- Houting point Humbers is handled by 
!he SCADAWARE Mmlbm: drivel 
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DANIELS VARIATION 

Inslead or sttdfillg one !lout tnto two rcgiskTS, DnIlids delines a whole m~w set of 4 byte Modbus p,~~ish:rs 
<>larting, at address 7UOO. Their :)ys1\~nl allow:; mapping of internal flow computer valu\~~ to lhi$ new c1u~:; of Modhu::-> 
registers, \Vhen the Daniels Protocolls i)peciHcd l1.} SCA1)AW I\RE, the driver UN.es this special addrcssmg rne!1lOd to;;d. 
,md rdrieve- thes\: N]wcial"700U class" t-luattng point regl;j{erS, These transfers arc not aetual.Modbus nl\;.$sagcs, hut 1J1:'lC 

(! slruilflf ftnm.ul vrhkh iN (jccmumodakd bv the ;->CADA WARE {lrih,T 

N(Jnuul Modbw~ tl ansfcrs nrc al~HJ pos:-;ibl~' 111 ik Daniels s)'K{tml. hut fht:y are limited to bitk and wonL,,; lu::>.t like 
itny urdinary Modicon devIce. The SeAl)A WARt,: driver ,\,,111 trcat uny transfer;.; helow address SOt)O as lfthey W'::fC 

llonwtl Modhus addn:ss(::;, Till» anO\V~l floon,d MudoUK- and Daniel::; vart(ltlts to be mi:.:cd in the l:mnH,: dJltn tnbk. Note 
that. II memorv saving labl,; onset <::tll be sjlcc1jkd (0 :)Hve lhc space bcl\\'cI.m nand 7000 when using the s.pecaal Dauiels 
rDfosters, Detnil~ on th)5- offsd an; providt:d in tht, ,,~lion on defining Modhus dnta luhlc::; in the Map ftk 

FLOWAUTOMATION VARIATION 

The FlowAufomatiuH "HI iali\}!l is ::\lllulaf to lilt: Danid:) vtlnallL. but permits floatlng point l1lJlIlbCfS within {he 
Homml holding register ,Iddm;,;s nmg""', Must FlowAutomatioll f;,ystt.mlS n:Htrict datn trWl~t(.TS to :-;ingli: Vilhws PCl 
comlllJmd, The command hnt: frum the maslcr HlU:-5l be l()l matted to request it singh:: Holding Rcgl~'ter. The 
FJowAutOl1lHtion devkt: n:;:\pouds with 4 hyh;x containing lil;,: IEEE noat. Unlike Daniel;), (he addn::;;s oftheK\! 4 byte 
rcgi:~h:rs CRn be anyvl/hcrc in the Hulding Rc:giskr lrlhlc 

When Flo\vAutol'naholl mode is In lise, n(lfUJJlI Modhus integ."]" it)rt1l.<lt dahl cannot be used un the SHttle 

Modbu:~ iD hecause all holding and mpHt t\:gislers \vill be in the if byte ltmnut. 

MODHlJS MAP FILE 

MAP FILE FORMAT 

'fhc SCADA WA.RH ump nk is Ii {ext "l'.ontigmalinn 11k whkh ldl", the driver how \0 fda!.: tht; TSP addrc:>;ic;:; 
10 Modbuii addresses 011 on!;.: 01 J11nH~ Modbus unit", The ilk contains plum tex1 st.atements on lith;:' which hegin with 
Map me keywords L':ach line perlonns a ~I)(;dlk fUl1(;i1on to huild uwl ddlnc \ht~ tahle.; whICh form the data rnup 
"between 'rsv lmd M,\dbli~, The MAP tik can be proccsse.d by any task, ult.hnugh nonnnl pntctiee I~ t(l hdVC it pnlccsfu:!d 

by TASK () durin!! ~,ysit;otn ::-;tarlUp, 

rhe rornwt of1lit: file (5 vcry ",!milar In otll\tf TSP text llk:," The keyword i;; the ffr:>l \vuni on lJlC line, and some 
ubbrt.'viulillllS are allowed A semicolon C) can hi} tls..:d as n comment character, allowing lbr conlm;;:nb anywhere in the 

text tlk Comments in AfapjUcs are hiKb{l) rer.nmment!eti 

MAP FILE KEYWORDS 

NOTV The 1\r1!\P FllJ<: k,,~ywords li~,kd hclo\\' Hn~ proceti$cd by SCADAWAIZE during c:,c.:ution Uf~i TSP 
MAP 1,OAI) MOI)!1US (..;\)mrnand, They C:llUHA b";'llrtJc¢::>Hed by TSP (bn:Glly, aud only ruakc scm;.;. in the couh:xl ;,rille 
MAP ok proces::;ing, Do tin! conill::C lhe'S(; k,,:y\v\)rdx wilh tlJOSC H·~s(JcilJtcd wi1h the TSf' commamt MAP, whjch is 
t.'Xplaincd .;)smvh\,:fc in this dOt:,UJl1L'HL A sample lYIAP llIe is also providt':d rlif re·tC!1.::flC;C, 

c::::7::-::-:~=~~~~~-' 
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"IS'(; ~~I' ~ .. • ext message 

T~xt Ini,;s;.;ugcs can he ,':'lent to lht:: system consule during map fik pmccKsillg wab the !'.1S0 statemeut All text 
ancr tiv,; M~O keywonl;~ echoed 10 the sy~telTl conso\\-:" 

I'4S~J Std!'tJ ng Modbus Setup for ProcJuction Facility PllC 

O~:LAY Spedfy the Intcl'-CIUlradcr Timeout I)anllnelel~ 

DHLA Y sels rh(: mHXlrmnn lIlunhcr of tids (50 ms pennas) nllm-vcd bdwe~n incummg characters during 
procG,:ising of an incoming _Modhas RT\ J line, rh:c£lHK0 the lrrU pruLocol moue has no ;{lHrt ,md end Gntlrach::r, tnning 
<:lIon.:: determines the; bOHmlary of a comm,md lille, The ddiltlil delay is 2 xyKkm ticks, cquiva:~mt to about 100 
miHist.~cund:·< An tntcrn~lllinter is slnrtcd \Vh~n a unit receives the fir:'>.t character of an mcomjHf!; m(:s~agL\ This tjm0f 1S 
re;.;ci ciu::h time ;mother dwntctcr is received, If the &(;!llI111lhcr of syslem ticks ha;{ elapsed he{\vct:n mcomjng charack'1;), 
1he input bui1br will be cleared and ihe current c0111numd canceled. Tho "))'&1.-.:m win assume a prublem has occHrred and 
heg)l! waiting for HIe next COlml)aJld. 

Delay 8 

Speci(y the llJ number to he used ft)Y :5Uh:scqU!.tfll map hmlding statclTllmts ill thc rrHlp me, No tahk size:; or 
dUHI tlHlpS C1111 be ddlut:d until un In hll,{ been ~peuificll. Each :SUhscqllt'lll TD coumwlId terrninatc~ gl.;nerutioo ufthc 
current 111.1p and ;C;l<u-tR huilding tho: next ID setup 

lD 4 ; start del' 

OI"FS~:T Controls AutOllllltic Addn,ss Otrset to fix II oil' by om)" 

In roost apphGations) tbe Modbus addn.~.ssl'::; llsed in the Map if k Ilrc the actllAI flddn~sscs whidi witJ hI; St::rlt o~lt 

over 1110 uata link dunng Modbll;\ protocol transac.tiol1s, Some systems hehflvc like (l PLe rather U1an an H.TU in 1l1u1 
ther Us.e;;lll on~ct value- rather th~lt1 it Inw addn;;;$ Wht'lllcfi::HmGlrtt!, ul:h:;nldl (eglstcrtt On those s\,:>h::ms, n.:gister 12 is 
(.lGlicm.;ed a! Modbu.'i. oiTsd J I bCCtUlsC ilddfl~S~ 12 is on:~et by II KflLl<.:es tl'Ol11 UK: Inhlc. {fno ElUIOmaUc t)fl'Sd i.s used, the 
prognllnmcr IlHl.:-i keep track ofth!.) register uddre:.;,.. as if djllccs (by 1) th)ll1 fhl.;' MmlbtlS addlT',SS. To snnpli{\) 
pmgrmnrniuR on PI.C type syslems, SCADA WARE pr(lvldes lUI aUlomalie oJfsd m\iHstmt:u( to addn~s.'jt::-1 !IS they upp(:ar 
ju Modhus comrnanJ lilleR- When OFFSET is turned 1.)11, the programmer can S0t up 1tll~ map file aud (!;Jwlliond files 
using frl\; address valnes insidi:' the PLC ru[h0r Umn it val!l~ \vhiGh is 1 less. \},lith OFFSET tlHtlJxl. on, th..: pro~nmntl\jr 
can reterence PLe n.::".gi~lJ:r 100, and SCADAWARE will send out 99 0:1 the link An Jn~\,)lHing addrcNs of 51 will h.: 

d"uil with inside SCi\J)AW I\RE '" if IcgislC1~ 52 were Ule 0110 being n"xi 

ID4 
otfset 

i 
[flU 

OJ:J:r:et ott 

er 10 .';lS modbuB addresfJ 9 

PROTOCOL Modbus Variations 

Spt;ciiV J vnr1Hilnn Ji'om the ddault protocol variation or~.r1\ldbus RTLI_ CUDTHt choke:; arc: 

R'J:'U (or 13INARY) f<'l'U mode Lor dl1 IDl g in this map 

SCADA WAREt'~~ NJOIJBUS Inter! ace NJa;1Ual J an22, 200 i~- TE:::~ S:::T=-A~u-t-o-m-a-t:::j"-II~&C-o-"-tJ-OIs 
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Swap 
ASCII 
Daniels 
l!lowAuto 

Defd\L;,t. I;'loat mode with:; x:eqs swapped 
/-\8C11 \l~ode fot" all lJJI[i in rhis map 

Dftn:Lc} is Flo(1ting Point. mode 
P]owi\ut:or:wr inn F'loat in9 Point Mod(; 

ItltegQ~ (0:;::' None) Default l;'l(FJt Mode uRiny 2 Bolding 

Note thnt the RTI J llnd ASCll options ~lacct thl: c:nlin'; data map Other Prolocnl optltlll-:l at1c(\t the currcnlly 
ddlnctl In, and all snbsclju,:n'l ID's uuit's:) H 11{;'A protoCOt option is later sp<;cificxt This "sticky" aSSit~nllicnt is pmvid.:d 
fbI' cnlllpahhill1y wilh older l1lstalh:d sy::tcms in \vhich protocol optIons applied to the cntin; 1l1HI\ UfKt Hoi just $pcciJic 
fU tabkCi 

SELJ!~ Select Logiclll TSt' RTIJ 

S<:k:-c-L a logical TSP RTU winch is used in sUDscqntmt TSP data tabk n.:{crcncci". This is u conVCDumcc so Hwt 
:>uh:-;equell{ map lint':;;> do not have to 0xpllCiOy name u parilculuJ' SCADAWARE RTU on 0~ch hne. The RTtl limned in 
lh" SEUleT till" will b<., ihe del'lUll lnu 

Se le lJiD34A 

TABU~ Specify Modbus Map Tlible 

Each M_odhus II) \vithin lhlJ MAP hns (j:-; own (Hble~ 1~H- t:Hch nflhc ModbllN dHtn typ,-;s. hI!" each sqHlrak II)" 
till) $JZ-C of these whle1> must ht: dcclart:(\ 11[ior to lIi'>C of each lhlta type. The TABLE statcHlcHt specifics; the: siz~; (and 
SOIfH.:tim~K th(;~ starting addn;;;.;s) 0f'the iVlndhus ina? table t()C each dura type. H.equlrcd ]WTLunc-lcr~ inc!mic a keyword 
:,pcGlt)'ing the hpe o(lahk- hlJing defmcd, tmd a number specifying the ~jZl~ ofthe table, All additional, optional 
pan-lmch.)f spec-inc;.; a :-;\IU'hnp, uddre:)s onset \vhieh i~ added to vnlues .'-.[lccilicd in th~: new tahle_ This oft$d setting IS 
dc~ig:tled to save HlcmnlY "pac.: and proct:~sing time 1\11" lubks wilh high addn..':sscs un rvhilJh th.:: low Hddrcssc~ IIrc never 
u~\:Xt R"l) lnsfeud of :1110l:ating a total or 70 1 0 SpH(';t~S flu· a Damc1s '""hidt uses only 1 0 spaces (7001 throngh 70 I 0), the 
syslt:.m \vill allocalc only )0 spal:es, sfurLing at 700!. 

i\v;Hlable tHblc definillOH keywords <tn~: 

('0[1. 

INPUT 
HREG 
IRI\G 

Mmlhus OutpUt coil 

Modbus Input poiul 
HoldUl[l RegISte! 

input Register 

(lligilal, olr or on) 

(digital, olf or on) 
(16 bit word Of inlt..:gcr) 
( 16 hit word or in1c-gcr) 

tfmorc thtm one luhlc ddllJitinn CX1S(~ fot tbe snwe type oftahle under tll..: same lHap ID, only tht: firs.l 
~t0Hlljtlon !me f(x th1)1 tabl..: will be ucc..:picd. 

Tilhle H:te9 tOO 
;;;0 700 

Table COl 32 
Table 32 

Ltlble fo?:- 100 Holding HeglHte_f"S 

; L3ble tor ~30 entries, start 
room tor 3~ outpu~· coils 
-coom fell' 32 81. ill,--tL1 inpuLS 

Btart5ng at 0 
ito; d(lnie~<n 700:L 

The opljOIlH! tflhlc oihd nm h{' us;;d 10 ! ... :uucc the overall size uf the tHhk, and <11;-;0 to ",imphfY addn:.ss 1ll0Vt::-'; 

or duphcaholl H! simi1iU' sy:4cms, If a Modbus data iable alway . ..; exists iu '11.~crl;;iill :-:cqut:lICC, but rt:slilt;~5 at diHl::fcnl 
;-{tarting IIddn_,,<{::>c;-;, It CllD lm defined ill a "genericH manner starling tit tin urbitnuJ lldJn::::;::: ::oueh -'i$;) or 1. Tlw actunl 
target addrcs.s call be pinpointed hy ::;pc(~j{yiug an OFFSET -IuJdrcss in the Table s{ntclllcnlline. "I hls oHi-lct willlw 
ADDED tu wilukvc.l' addre:sseB un: pruvJ(h,xl in IJ1C bihle sdHP, Cun,sider the Ihllo\vlng setup: 

TiJble IH.BG 10 100 ; 10 table entrieg, ntartlng at lOC 
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; 9 Input l'I3qiste.t:'s \(loP Lo vaJ.ue channe18 

In the. c,.;aHlph\ a i:l\)qucncc of 9 value dltHlIltJ., UfLl UHtppcd into 9 lnpnl regish:rs 111 Hu: Modbus dala tablt:: Th~' 
It<:tllui uddn:::sst:i of tlU:"St' channels will he: 

Unused jO() 

VI I () 1 
V·' /~ 102 
V3 103 
V4 104 
V5 10:5 
VI, 107 
yg 109 
V'J l(}'} 

NOli: that Modhlls addre:)s tOO was alloGat\..'J, hut not HS(x) in this t'xample. This WdS done to illustrate thfit the 
quantity of lIddIC,S~W;:{ t;pt:cificd (10) \viII hegin at the MndhuK address ;-Jpcciilcd ill the 011::>.:t (l no). U no oHset is 
provided, u default of 0 is uSDd, causing (he tabk to h,:gin H! Modhu!-i addresS" O. 

In the example, value chmmcb i through 9 wcn.~ mapped to the li~t begmning a1 lo'.;a1 table nddre$s 1. 
However, because oflhe nl)s\:-l spcctlicd on the TABLE tint:, 1h(; final addrcs!'l (on thi..~ Modbus) 1',)1' valut: chana,,:l I (VI) 
hecoU1es I pln::: 100, or 10 I. 'IlljS on:':>01 tratufe CtUl redut:c confusion over mapping in devices which have repetitive 
"equcnt.'{~~ 01' :-timilar rt:g{sters~ S"uch as a muhi-chnnnd flo\-v meier. The };(Ul1C sequence -i~ppcar;) iu l~t1ch fnglt;111 mdeL hut 
\vi1h a diflcrcnt starlmg at.kln,;ss: for cach meter. \ly'ilh the offsct speci1i0ulion, multlple tables can he e.asily defllicd, with 
the only dillcrcllc\: tn cHeh bciH~ the on;;et nddrcs};. This mnk{;':s change::> and moveR l\:>,>s c{)mpk-x hCCdltt>-J:: only \he group 
.start lJdd.n:ss f1jUHt h.: nlunipuln{J,}d, I ullH~r t!Hm lhe lwJi ... uJual atldrcx:->t:s of <Ill lhe group lIiemher~L 

Another henefit of uSing table: addn:ss oflsds is Ihul1i1\: table size is rctiut..:cd, thereby savinI; memory find 
irnpmvmg pro(;csstng speed, If' onlY addn.:sscs 70{jU~ 7010 arc USI.xi, defining a table vvith Ihe rang~~ of 0-70 J {) \\'ould 
waste nearly till oftbc 1)ll:mory rcqninxi for the table, Spccli}ing a tahk orsj'lc 11, with stmiing addn:s.c; of 7000, 
reduces ill..: tahle tllClllmy requin:m(;ut to nenrly llOihlDg. 

TAG Table Reference ID 

End!. SCADA WARE lIWP cnn hHVt; II illliqut; Ul:l.mC to n.:plat:c the dd~wlt name ofMN' I, Ml\J'2,. c(";, u!'slgncd 

durmg starlup. The TAG sialemcnt set'> the tug name fbI' the data map hl;:iIlg definmL These tag names lint) he. used hy 
Hny RTU type task t.n sek·et a dat'1 uwp (using Mi\P SELF XXX)C) by taR nHme rather than b" lIIl1LX Hnmber. 

UNITS Hellne lIumbel' of Modbus 1.O's ill the ovcnlll table 

Withiu ,,:(lch duw map, IIp to 240 K('pm~ute Modbus iDs can bt~· dcfm"'''l ()ach with itK own rnap ;;dup n.1ntaining 
many 3cp,nah: datil linkage",. The UNIT~ ~~\.mmmnd ddlnc~ hm.v many logical Mndhus ::.1tll~On iDs will be enmlakd O) 
the dat;; map being dc!'im:d 1ftlus cOlnJnuml i:-: ~1I11il1cd, a value uf 4 m (lssmned Thi:; ,stalc(m~ut shnuhl appear at the lop 
of the !vlAP file, tnhl must nppcitr bd~)rc any ID's arc dcfim:d. 

units ~) i this L.ab] e will emu l.ate ~) dIfferent ModbuG addresses 

MAP Link TSP to Modbus 

SCADAWARE< 
-~~~~~-.. --:-
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PtU~ameh.,;rs indudt: a kGywnnl spt:ei(viug the MoJhu~ dala typt:, a number lcprcst:otmg thl,j po:ahon wiUun that Modbus 
data t;l:bk, a TSP cllttHncl or duumel rangL:, <IOU optional daia type: :\pecillt.;utions. Available ModbuK data lype kt:ywords 
an;: 

COIL 
INPUT 
IIREG 
[REO 

Modbu~ Outptlt c\)ll 
bAndhus Input pOI flt 

Hokhng Register 
tnpu( Register 

(digital. otT or on) 
(digital, 011' or (11) 
( [() hi! word or integer) 
{i<-} hit word or IIltt:gCf) 

Following !he lV10dhus data type is H Humher whiCh ft!pn,-:sents (he posilion within that ModbtJ:-; dai~l tabk, for 
the ~mn:nt MmJbus UJ. R('-mcmhcr U-wt SCAJ)AWARE's Modbu:-> lable:\ b~~gin with uddn:s;{ O~:-\O !ht~ Modhus labks 
;:;lal1 at }.losIlion () awl C.xlt'lld up til tIw mflximlltn declared 1abk i'lZc minu$ 1 

The neXI pHnllncler deilllcH jh~: TSP channd(NI whiGh arc linked tf) tlH~ specifi~xl Modbus addre:'>s{(;s) The 
n;i(';n.att:e: elm be t:i!hGr n :"lingle lSP channel ur u channel range. If;.1 f"iugie chunnd I:) given it is directly !Happed with 
the specified ModbllS taolt; ami P0511jon. If it dllmncl range I::> SpCt:.irlL~d, the lirf't chmllld in the nlflge is mapped ttl the 
spt:ci!lcd Mndbus 1Hble and posilion. Cou:-;~~c\ltivij chanllel"" in tbe ehannd nmgt:- art: rnapped to eOH:-JccuLiv(: position;:; in 
the sarne Modbu~ table. 

For example, LX)nsjticr the foHowlHg lines which could be UI«(d to rnap TSP Output channels 1<-; \Vitil :vludhu}; 
(:01i table p~)snions () ,4. In lhl;::! 4~xampk each Jj[lt::: HlU1H a singk rsp ()utput channel. 

MAP C:oil u OJ 
f.J!AP Coi J 0;': 

;V1AP Co:t ] 2 OJ 

HAP Coi 3 04 
MAP Coil 1 OS 

Bv llsing a dwnnd range, the S<Ul]l! .::; lSI' Output channd~ could he nwppcd to the }<ame 5 MolibHS Coil 
positioll~; in a ~;ill.):!Jl' COl11lflHnO tiN :>110Wll hdow, 

MAP Cui2, e 01 cO:') 

The remaining p!trarn0l~~rs or a MAP ~peciikution sta1ement arc optional Thc::iC pdrameters an; kcy\vords 
WhlCh ?->pecity exactly what dnlri pe11aming (0 the n::k:reULX.-d TSP (;hnnncls wilJ be mtlpped to fhe Moubu8 (ahleS". "I11C:-:;,,; 

parmnclt::}'s cali alB\) liontroJ !:llt: formal of the dahl mapped to Motihus Input f..:gi:.;(crs and Holdtllg regmi{~rs, These 
Opll011!) iJrc discllssed hdow. 

BIT DATA MAPPING OPTIONS 

1"01' Modbu.j CoUll' and Inputs, each location t:ontains l.,,:ill1t;T a 0 or £l I. Thcref()m, each locali(1Il; eliJl he mapped 
with tIl(; valut; of a digital lSI' clumnd (Status tnpul or OlJtput) or the statu:-; of Hny ehannci'H comhlillli, :4uch at: the 
existence of a partieular illann (;{ll]t.l1tioll. The aVllilable keyword;.; j()[ specIfying which dwnnd data wIll be mappl.:d mto 
.:uch ModhllS Coil and lnpm lOJ;;IJtioll HfC listed bt:hlw. hllluwHlg each keyword is (he conultion f{x whkh the 
CO(Tcsponuing Modhus lot:.alion ... \viU Goninl!) H 1 when thl; data i;.: transfern:u from TSP tn Modhus. 

K~:yW()!m " CHANNEll C()NDITl~ 
Value i of ClllTCHt vaJut.: or channel () 
Nev.,' 
J\lmm 
Res 
Abnormul 

! If channel in ulann but nol yet twknowlcdgr.;d 
I if ac"-nowlt:dgt,:d hut SitU in alurm state 
l j1' 11\) ionlScr in alarm and waiting t~)f l't:-sct 
I if a]arlll ""mlili()ns NEW, ALM{M, or RESET "'is! 
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lfno keyword IS spccilhxL the keyword VALUE is H~sun1\.·d, For Coils and Inpltts, multiple keyword:; can be 
spt)eJrkd on a siugk liue. In such Ii case. Ihe ;L'):-iociated Modbus h1l:allOn woutd conlain if 1 if tlJIV oftht: cun;Jiiions arc 
md at the time of the lrans!cl from TSP lo Modbus. For ex-ample, emu:ider the fdlowing 3 Inap ~(:tHP lines: 

MAP Coi :1 (: 01 Value 1 j f cl j{iU lJ ltd -LB llN 

MAP Coi [ 01 New i jf chdnnel in New lUctrm condit:icn 
MAP Cej) 2 01 V",.lue :New lC channel )\bnOrfl1al en 

Con::;ider the \-"Hlue of Modhus CoillocatioHs 0, 1, ami 2 i(llluwmg an update orthei'ie _~ locations IhJUl {! Tl ~ST 
SC:ADA unit trthe VtiJu~ ofOulput channel j is 1, t:011 () would contain a J, otherwIse a (J, Jf {)UfpU1 channel lIS in 
alarm hut has nn! yet hC1011 ~lCkJlowle(Jgcd, Coil I \\'Guid contain aI, o(ilcrwls(: f! 0, If clth\.T (be value or Output chunnel 
is 1 or Output dUUlo('1 I i.,; in nlunn hul has DO( )!et been '::Kknov.'h.:dgo.t Cuil 2 \\'ould contain a J, otherwise a 0, 

An update h-om lSI-' in MmH.'>ll':> t:;:l/l occur in 1 of 2 WHY:;, Flf::>t, a r('quc~l elm be ~;ent to a TEST SCADA unit 
a~~tiHg u::; 11 slavl,;:, Th{,.' TEHT unit would interpret lh<: n,'(,I'JCxt, bulld up a rt-~sponse in Modbu~ format, and S0Hd hack the 
rcsponst~, Seconci, th..: Tnt) r i)CAUJ\ IIml l:1I11 nd at:> n muster Hnd simp!\-, build up 11 Modbus cornmand Hnd ~end it nllt 

Now leI. U$ cOllt'lcier wllHt happcIJ,) when dal'1 is. trant{(~rn:d in the oppusite dircttioll., th:Hll MOiiblL, to TSP_ 
When uata is tnltl;\!ened in thi:--: dfrcetion, only the tvhKihllS locutloflS that arL~ mappt;d to TE~T f:CADA chuw)d 
V j\J) JES \\'ill hay\! tn). cUccl on the TEST SCADA unit For i.:xampl(~. agnin t;oHsidcnhu folluw1ng 3 map sdup Jines. 

(liAP Coil (.I 01 Value 
(\fu'\.P (~oi 1 1 01 New 
MAP Coil 0' Value New 

CUl1side~ Ute slnte of SCAD AWARE alter nn updHle H'om these:1 Modbos loclttioIl~. [rIb: vaJut: o1'c011 () is 1, 
Omput ehunnd 1 1 Wt)uld contain n I, otherwise a 0_ The update thml Coil I w,mId have no eOect on the Tl':ST 
SCADA ullit hl;';cm!st.~ the: mapping lCX that Modbus point does H\ll contain a TSP ch;Jnnel \'u/tlC, rile update frmn Coil 2 
would huve lhl: srum: dlec( as the llpdHtc (hmJ Coil 0, TIllR tS btx:'1:HlSe the NEW punnnetcr would be ign~)rcd and the 
VALUE paramUiL''T would work the saBle HS 11 dtd It)!' Coil O. 

SillGe Cuils and lnpu~ .,ontain cllher a 0 ur a I Utc)' \ire t..'flsily mapped ",'hh the Statu:) [nput and Output 
channds of u TEST SC/,DA ;>}'"Stl~rn, Howl::1'e1', Coib Hnd JnpuLi:> CHll also be mapped to IIny nth(T type of TEST RCAD;\ 
c1Hmm:~{ 1 rnnsfL'ning dula j()}' \'aIUl~ type ",hamll,+', is e>mdly the ~}lrue ;IS inmskning data t()f digttall.ype channell', 
WhvH going f}-om TSP lo JvlodbllS, U M~1(lhus location wiH he tiel 10 I when Illc VJ;1!U10 ortlle ":OfTCSpUrl-,Jing .;.:harmcl is not 
equal to 0, otherwise it \-vtll br,:; set It} o. When going from Modhus to TSP, a -chaund VHlu!; wiH be set to 1 \\'hen the 
Modbus location contains l:l 1., olht>fWisc il win he.sci to {l 

WORD DATA MAPPING OPTIONS 

For Modbu:--: Input Rc~istcr:s am! Hohiing Rt~~istcrs, \;~ach location contain;; an 111lcgt:1' valw.;, ah\'HY~ 
cunlaith;lf in i6 bil Hdtl (al,,-o callcl.,l H '\-\.-oaf'} Whai 0Heh integer fC11fc,,{l,;nts depends on the wap ;>eLUp flW each \ot.;allOfL 

The availahle kcy'\vord::i fix spccii\'ltlg W:UH datu will b-G mapped into cHeh input nnd I loJdillg fcg-is1cr location un: iistcu 
l1(:;l.ow 
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.K~~!2-;VL~~V:.!O.~RD~~CJ.jlIIaA",N",NJ4eL PARAMETER 
ValU!.: Intqwf n::pn;s~ll.tfjtion of channel's current vtduc 
Hi Chmmd's J IIgh ulaflTl'clpomt 
j"o Channd';.; l"I'w aJnnn sctpolnl 
Dh Ch:nmcJ's f)~adband value 
Flt),lt Ill(hca!e~ lha! lhi::: chnnnc1 will be Scul <1:;;t Floating P(Jint llllmhcJ 
i2~ I () Ovc!ndes def:mlt word site for lupu! aud I folding Rcgldtent Input reglslcrs dl.;i~lUl1 to 12 

hi1~'{ Holdiug n::pj~lers dctlmit 10 16 bit;-i. 

!f rio keyword 1::; spcciJhxl, tlw keyword VJ\LUE 1$ assume,l Daln will tlSStllW.xllo be lnh:gur unless tiK' 
FLOAT opbon is specified. IrHcger I()nnal meuns I.h0 vallie \\>,11 he represuntel1 by a 15 data bit illtc~l~r vlllue (perhaps in 
a 1 () Dlt signed intcgt1 lkhl) 'which ()eL'-tlpli;~;>, a single Modbus fGgister The FLOAT keyword WIIi specify n j'vl()dh~L" 
t'-:.;tensloJ) lJl which values arc rcpn:iiL:l1kd by H ,1 byte 02~lHO nnating pomt nutnbcc 

Note that Fioattllg pOint datu typ..:'i tm_~ liU( part or the Modbus ~p":l:i 1it..;utiO!L One cnmmOll method of providing 
Hoating point :;;:UPP(lli i~ to :jtmc the 4 bytes (2 wo[(h) of the IEEE Hunting pomt vulue iulo tw,) adjacew I(} blt MoJbus 
rcgi>,lI,::rs, This J2~bii VJllllC lJc-';Hpi~s 2 cOllsccutivc Ie; hit rcgi;:;t~;rs, \vhcrc thl: upper 21lyles are stored (n thc f!pecifted 
Jl)Cnlion und the 10\vcl {wn byil':s will he ston:d in the next cOIl.;j,:;{.:utivc location. t lnl'brhmalely, alternate f()ftnats ubo 
eXist, Some ()f these can be pnx;c,'{;{cd bey SCADA W;\RE as t:xlllained beltlw. 

For example. cOl'!SJdcr lhe foUowlIlg map setup line which dut?s not Hse ilnatlHg point' 

MAP HHC;G 0 V1 :Vt3 

Th]:) line ,yjIlnwp thl: yalues: nfTS-I> VnIUl': (;hmmd.'l I ~g with Modhns HoldIng RcglSh-::rs 0-7. Lacl1 holding 
register \\li11 contnin a H;-hil integer representing ihe: value nre:Jch chanw.::\, The rnap dcflt1~d by thi;;.lin,,: ,-yould look Ilk.: 
thiN: 

MOUBUS HOLJ)ING TSP VALUE 
REGISn;IJ,S CHANNELS 

o 1 
I 2 
2 3 
J 4 
4 5 
~ () 

() 
, , 

7 ~ 

NAP HREG 0 VI; V 4. PLOA'J:' 

rhis lil1~ ,>VIU map lhe \,oluc;) ofTSP Value channel}; 1 ~4 wIth Modbus I lnlding Registers 0-7. TWl) (;nns(;';l:utivc 
register locations would he ust~d to represent !h..:: val\lc of ~~,-lGh dUHm-d in ti 3 2-b\\ f~}}nU1t. The rnap ddlncd hy thi .. line: 
would look like lillo 
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MOIHIUS liOLOIN(; 
REGISTERS 

() 

TSP VALI)E 
CIlANNElS 

V 1 ~ upper 2 hytes 
V I low"" 2 byte, 
V2 ~ upper 2. hylc::; 
V2 ~ lower 2 1>)'1'" 
V1 - upper 2 bytes 
vet _ lower 2 hyh::s 

V 4 > UPPC'"f 2 byh.:s 
V4 ~ lower 2 byl~x 

SCADA \"l ARE will ignore attempt.s 10 access- da(ij aeros;;; noating point bonudarit:s, In tbt~ c,;.;ruuplc Lihun:> 
altempts 10 f(!Hd or \'Tih.~ to holding n:giskrs ]-£1 """ith a single value will be 19norcd hec:l1.Isc the rn8p Undl'r:)innds lhfJ\ 
1h(;se regi:-;kt s reld~c to 2 diltl:renl TSP v"lneiL 

Wh-::n seUing up It map Cor rcgislers, only one of th-:: kl.yv.'oru:-; VAl ,U E, HI, LO, and DFs should b~~, Sj)ct;;llt;,xi 

lilt' a single Mudbus nmgf!, The Fl ,(')j\T keyword CHn he ll::llAt hy ilsdf ht~'J(_)j'C, ,11" ilfkr onv om, oflhe otlli.~r kt;~vWOl'ds, 
HOWCVCL iflWO ofth",: other keywonh;. un: ~rh~cifi{'!d on Om ~am~ linG, thz: sc,,:ond one is th~e one tllHf wdl ;111\'(: ,. 
pn:ccd~nc:t;;,> The loHO\ving examples arc given (0 help illu;-,,1ratc this point 

111 LE STATEMENT I)AT A REf'ERfNCE 
MAP HREG 0 Vl chan value in ;nteger fOIlll;Jf 
MAP IIREO 8 A I FLOAT chan ,,,1\1<' in 11o,,[ ti)nnu' 
MAP IIREU () M 1 Fl lJAT ! 11 III Se1po1ll1 llllloH\ IbnDHl 
MAP IRBi U V I LO FLOAT til ,clpoilll ill floalill1mat 
MAP IRE('; 2 A 1 FLOAT VAl, eh,ul. valll(: in nOltt Ilmnat 
tvlAP H;;J~( ~ 4 M [ V AU II ~ j if 111 sci point tll iUtCgl..3f formal 

ANALOG I INTEGER SIZE AND FORMATS 

Modbus (10\\\ nut fully define integer t<)H1Iats that are u~\!d fI.,;r analog cOl1verf;lioHK and gl'neral illh::gl'r usc, 
"S1.allli<l.rd" M.ndbus pnwid",,s for [upU! Registers (arull0f:! lnpuis) to be 1.2 bits, ullsigned, ngh1 .iu;;tHkd in H fidd of 16 
tulnl hits. The dd~~ull J '? hit Ill.put Rq~isler l.ciu{cs io th,~ nnrmal "raw" duta provid;;xJ hy the All) mmvcrtcr In an 
unspl:!;itl.:,tl ModiCon pte 01 RTlL IImvever, it ;'i;mportnnf to undendand the ('X{f{.'j details: qfllw iOleC!.t'I'.!tirmat hi/ing 
used In anyappfJColioJl. Cnnsull [he hunhvan~ awl sOIl\VlU'(: manualr; for <.:uch device 10 ddermine the cxavt bit mnpping 
"f.ll data Ilmnat, used Wilh SCADA WARn. 

fhe "sL:U1dard" Modbus m1eger IS H 12 hit umngncd number. 1\ 12 bit size ;;.ugg,,;.sis that the fun f.<,'.ak :-:I\\,lng of 
the lUPU1. Register is l).,4095. For the raw AID, 0 is 0, 204H 1:'-; half scale, Hud 4095 is 111U :icak. SCAI)J\ WARt ll .. '>$iltI'l.l:S 

lhis 12 bils <1:;; Ihe defauh format J()r 1upu! l<'Cjp~ters Vmwliol1s from tins simple 12 bit format caD be handled as 
discussed below. Rcgtl1\,Ue;.;;::;, ull Modbwl mtegcn; art~ converted upon n;ccip1 to mee~ !hc llomwl 16 hit signed Integeri' 
used within the program. The reVl:l::;e is donI,; when tran.:::mitting lUicgcrs frnUl SCADAW ARE" 

Modbus I ioldmg R0g1slerx an~ generally assumed to he 15 daln hits plus a Solgn blt but the integer lixmat 
\vllhin thot<\:: hILS is ImddlHcd by lhc Modbm.; $peeiikulion SCADA WARJ ~ assulUe.'"i huluing rcgi::;lm's cnntuiu 16 bil 
signed integer:>, witb a fuJi scak ~wintr it< :.tJ2..7(ii:L Tlus u:;surnptlon means that Modbus Holdlug Rcgish'fs are din:dly 
eompnHbJc wi'til SCADA WARE, sO no inpulfouiput convcr;;inn is required. V:lriations mm be handled tL'? ,h;'>cu::-;Keli 
bclu\\' 

Jt is commDn (0 fwd alternat(: integer fOlHlUts m real world MmJhus applications. To hamIll..: the VaO(lllL"{, 

SCADi\ W,\HJ: pnwldc,'l [vlAP COlmllUlId ()ption~ to specify ait(.'llluh," mwg<;;r size~ f(x each fnput nnd Holding rcgiskJ 
group. 'l"he \.)pli,on is entert;d as H I1lHllbcr llll tIlt:: MAP IREO!,if MAP IHU~G rdutl":ment in the map HIe. The tlcfallll it) l2 
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data bits thr Input Registns, 00,115 data hits 11)[} folding rcgis\cn>, The optioual muuher can range 1J'om 1- J 5, When 
proc,,"smg 1l11egcr data Ibr!reg and Heg addresses, SCNJAWARE wil! shill the i!l!,,~cr's hils Ietl as required (0 me{J\ 
the needs of SCADAW/\RE (inclllning data), or righL to rneel lhc needx of Modhus (outgoing dill») Detail!) on this an; 
pnwidcd htdow 

In'l 12 bit Ilu:>lj.u)cd Modhlls register, incoming number:> wilt be :-o;hHk"d left" hlts to produce a 16 bit slgncd 
munbt::r (the upper bit fS: fl))" lhe sign., lwd IS igJltJred). in un 8 bil ;iy~h.:;Jll, outgoing numbers will bt, right shifkd 7 i'fit3 it' 
pnxiuct.: an x bit n:suI! (storvd in 16 bits, upper b)'t0' nil 0) for U~(: in lJ Modicon type D/I\. lHlUlog otllpl.lL I Jmvcver, nil 
input Rcgwlers and UoldiIlg Registers o{;eup)1 1 (; hit::; (2 bytes) in the ModbuK dl1ta table Smg1e byu:: n:gister~ tire not 
ddhhxl 

ANALOG {INTEGER FORMATS 

Tll~~ tuhtc above t:hlJWS a :sample of po~sihte datu fonnats round in Modbus appllcatinll:'l. The SC'j\J lA \"1 ARE 
entry al HT\V A b ihc ::>LlIlldard ~ignt:d Illlcgcr fbrmat USl,Xl in tlliJsi comptncrs. This is a signed inlet!,er with 15 data bib 
(32K) in the letls1 signifk-.. lHl hibt, Bnd a :-:ign hit in th~: most slgHifkant (len ltJo:;t) p(J~ihotl Some sy;{lCnls do nut \lSI: 11 
Hlgn bll whidl re::;ai!s itt l{) hit "wunh;" which rangt- (10m lK,si-tive O~64K. lhlS!gncd l() bit words ,~re not snpporlcd by 
SCAI)A W !\Hl::, alth,,'ugh fhey CUll be m;cd ilS :;igm:d integ\-:-rs 111 the limit\.:U range offJ·12K 

The eillry at lOW B shows lhc l2 bit um.;igncd f(!I1llat de;)cribed in the bn;;ie- Mndhus splx;:ificHllOIL Wlh~n 
trallslHtcd (O.'i sltmdard intever within SC/\f)A WAHE, (he] '2 hil mtmbt:r is shined Idi :I tim",'>.; sudl thai it hu.'. :1 Z0fOS in 
ihe lovvcr hit pO;;ltioll;;" Ihis J)ll:[m" th~~ rcsulting SCADA WARL: ilJkgt:r \-vin always changc hy H (3 tHts worUl) for every 
btt change oClhc tvlmthu" lIlpU1 regi:)h;r Nute that illc highest tHt position Ii' unus(,,\l and !:let to 0,- ploduc-mg fm 
range uf n~,'tZK, '1 h.;; 1\1J\1' file hit siLe for this entry IS 12, which is al«o thG default value used fbI' all Input RegIslers, 

'rhc third l;.!ntry aj row C i_" t)'plGul ofI'} ,C AID inputs which prOVide plus und minus COllV<:;fsions, I krc 1hl.: t 2-
hit" of AID conversion urc :-<hitlcd left wiOlin a 16 bit i4igned integer fldd 10 pToduce un mtcger range of ~l<UK. llowcver, 
bccause thl: 1_0\\,(;1' J bits UTC nl\vays 0, Oll~ dlcel is that of a 15 btt AID wl1h H rc::>olutiou orK The MAP file bit :<>iz(; 
set!Jng Ibr thIS dahl lypc would be f 5, imlicnting that no »hiHing IS- rcqltJn::d, No data Cot1ven:'lon is reqUJfed because all 
1 (j bit<1 are 111 plw_:J;:, r.:ady to be H:4cd ;10 it stllodard :)CADJ\ WARE Ult(;ger. this is fhe olllv A1odou'\ infcger jhrmat 
which permits negauve A-fodhu.\' imegeu< tv he IIs{'d With ~)'CADAWARE This is a1->o th..: integer fonnat liSted as the. 
dethult fhr IlolJing Hcgi-skfs, a!io't.'mg them to easily coniam 16 hit signed integer da~il_ 

Th~; fOl_lJ th emry at to\-\; D is a 12 bil All) <;HnilJr 10 that in row C, (weep! lhat the u,,\~hd data illts have not been 
s!utted lett on the Mo-oblit, Fade The tmusi.::d hi!~ ai'e plm:ed helwcen Uit: dili" bits and the sig:n bit which wuuld prodlllCc 
a .1:4095 l'ltngt: iI- tbl"d \Yllh sollwan: lhat undl'c<;Jood thIS non "Htnndnrd l<Hmat. 11o\-vcvert when a hit Slze or 12 is 
;,pccifi"'.J in iht~ :)CAf)A W AHE Map file, the fcsuHmg left >;lnH '\"ill 0Hlb(:: the: s1gn hi, to be lost So aHhough ihis uah·. 

ft)mmt r.::aD be used v'illh SCADJ\'\VARE, the rangt: is limih::d tv O··4()I)S (}2 hltJ lnts) 011 the Mo(lbu~ side, n;sulting jll a 
SCADAWAl~E range \)fO·"32K with fl minrUlum rt}$oltl1inn orH. 

The nnh entry at rO\\ E is tYP1C,L1 for an ~ hii J)/A uutput The low fes-oilJlJon D//\ output device in 1ht: pte or 
RTll ha~ H f:<mgt~ limik-'1.J 10 0-255. Becans\.; SCADA WARf~ lIses the 10 tnt signed inlt::ger {onn::lt, dghl shHhng will be 
required to GOllVCfl th~; internal 1 (; bit signed mlcgcr into un X bit unsigned mtcgcL The MAP fill,) hit size t()r this entry l~ 
K t,:(lJ.tsing ;)CADAWARF to rt-rnnVt; thl: lDwer 7 hils \)1' resolution i'rom the intcl'Ual mteger J(Jrrnut when fonnuttiug datn 

SCADA WAiiii+-~< MODBUS Illterface Ma-' n-'-Ji1-I----./,.lJn-c2:-2:-,-2:-_0:-0~t--':-fE=S=T A-t-lt-om-a-tioll-&~Con;ra{s 

Paye 19 of 24 

http:otllpl.lL


l'Of Modhu$. i\ .':il1luhlr process vmuld occur if data were recci ved frum an g bit input (i.NJt;.;, \-VhfCh .. ·muld have Rimilm 
rc~lridiulis to thilt ()f lhc 12 hit example OIl row B 

Thl.: bit S]Ze fur nil in1l'ger register') ib-lefkctr.:d lTl the lvlAP DUMP output me, Any ehunuds not using mkgcr 
hmoHt will have ihc \vnrd FLOAT in pJm:c offhtt htt size 

Map Tn':;9 ,,0 Al ; ,',1E> Vdlue 14 ; L-ecc i ve caw l'./D data from oddbal 14- bit unit 
rnap Hre9 15 Vl ~ vg Vi;tlue B reduce re$olutJ.on fOl~ 8 bit D/A output: earn 
Hld.p Tnsq 20 Al :aB VaJue use d"filUl t 12 bj t sett 
map 20 Al :a:-;; use detmllt: 15 bit: HG:tt 

MODBUS DATA TRANSFERS 

Once the proper mappmtt is installed, TSP data t;un he s~nt and tecLived over a Modhus link by rCiC[l;llCing the 
Modbu:-; nddl\;sses only. A task in SeAI)/\ VI ARE Win send ant! n:ceivcd data wi1h properly i~)rmaUed comml.tIld;<; 
generated by MAP SCAN and MAP DATA S!.<il~imcnls> A~;dc thml these sta\(,;m~~1l1s, duia tnl11~rcr prognunmiug Ii') vt.:ry 
;.;imilar to normal TSP procedures. The main dillt::rcnt;c ls lhal lll!)teud ofnormai TSP commands t{)f SCAN and DA rl\, 
1hc moubus equivalent MAP ~CAN (Ind MAP DATA an; useJ. 1\11 other rsp faciliti0:1 m\~ Iwatl;lblc :;lS if Modhos 
v.cren't u con~jderHlion_ 

Tht~ MAP SCAN cOllJlIllll1d is proc_csscd similar tI) J1 BLOCK .sCAN l,:ommaw! in n:gufor '1 SP Processing wtll 
,sL'1id a ttlrtlJattcd Mndblts conunlltJd to a n:mote on:1 asking: 11 !(}f daHL The MAP ':;CAN linl: nHJst provide tht.~ following_ 
jHmUllc1crs: 

Rl, we, WI C, I,HR, etc 
As dd'lled m the MBR 11k 

Modbus III or r,'eelvcr 
Modhus Command Code 
Slm1mg M",lblls aJ(!r~" 
Rcgl:;:ter Count How many n.:gtstcrs (uot n.:quired fDr WI C) 

/\ liuc to read holdiol!; g reg.lstcrs starting at 4005 limll unit 4 would look like: 

The: rCGeivlng um! ,viII proljes;.; thi:s: line and send buck a Modhu;;: n:spnn:;;c" [5ccause the addres.se:. arcn't 
lllcJuded in most n::;sp{1nSGS, S(~I\DAWAH.E hu}> h. k~ev truck of the lasl command sent out so Ihat it will know where to 
put the dahL When" response is received, SCADA WARE \1,cs Ihe map table to locate the "]lpn~llial" TSP cilant,ds 
\\'hi.;h wIll receive lh,j data. The flHlunt nfthc data WaS tlctcnumcd when the map me Wll." process(;{l so un thal iN 

necdt"Xl ill the scuulillc i:;; the dahl sho\\'o abon;, All the ddail;-; ornoat;o;, integer::;, clc. is handled automatlcaUy hv 
SCADAWARE 

TI'c MJ\P DATA comnumd i~ us,,:d to ~end d::l,tu (0 ut1o~her uuit~ tlll.lch like a BLOCK DAr'A line h; U}li:':U in 
regular TSP Tiu; MAll DATA hne js -,unilar to the MAP SCAN lint) m thal tht~ programmer must prnvide1Jli'" 
m;t~c::;~i.1ry ModbllH illi~}f1nalion with winch to build tlll': linc, SCADA WARt,,: wi1lttmrud the line using datil from the TSP 
data tablG us dircDt..:d by tht: MoabllS tnHP triblt: in U:i";, 

A linc: to \\-Tile 6 holding t Ggis!(;r:-\ on Hni! 7 starting at regJl:>ter 4 lookl:> like. 

Map Data 7 WHR 1 b i unit 7, (, regs, stCllt n9 at 4 (4004 if: the otl:e;:.' unit) 

The nltwl Modbus l;omrnund~ (Ire VC1Y ;.;imilar. The oulv diflcrcllcc 1;) Wilh the Write! CoiJ cillmnand (Wl C) 
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Noh:: that mn~t values HlU;\l he ipccllied litcrlll~v, \villl {1 number. Ttl.; on~y c)\c\';plioll is the- unn number \vhich 
can be auy valid lSI" I]xprcs.-;iotL This j~:nturc is lisen!l wlwl1 {it:sig;mn~ a program which f11ilHt poll a number of identical 
UlJJl:-i, on V;hlCh the only dillcrem:.t: is th .. ; uni! In ilselr rf II variable 1S llS(:ri _inslcad of:t hurdecndcd number, a l'ommOll 

routine can be- w.;ed f{Jr any tllllt. As wifh any oiher T::;P prmicdurc, command lim.; pmilrncters can also be used i(x tills 
i'Ulne purpo"e. 

Ca_lc x JO; rerld from un'it 10 thi_s tJme 
Map DaLd X -1 RIR :n) 8 ; unlt x, u;';:ad inputs, count of 8, SLdl-ting dt: ]0 

SAMPLE MAP FILE 

The following file smnpk GOnUl:lIs a vuncty of options, HJore than would likely appear in lj small syst(;m, 

M()dbUB Tel':;t Fili;" 
Hls9 b'Iodhus DefiniLion Pi lr.,) Stm:t 
units j 

Pr'OLoco 1 RTU 
tot_a1 of 3 ;ttodbus ~:t_us ::0 be simu L:Jt:C'!c1 

; use R''i'U (dfHi no~: lL.SCII mnde) for the entire' U;YT;tRm 

MGq Stdltin~J 

sele fH:i lHO 
first Mz.;dbuR mup for S~:;lBO 

11) J 7 
; t-lakc-:! all TSP reff:';:ences ,Tpply to SSlHC R'l'O 

; [i nne UToit is Modbu8 [D J'l 
msg Defining Table Sizes 
ttJble coil 200 
tab] f+ input: :.12 
table hCf-)9 32 
tdble ], 0 
lTIdP 
~;-:(1p 

map 
map 

co':_1 
coLl 
coil 
coil 

[) 0; 

J 01 

2 01 
3 

map ('oi::. 4 01 
map coil 5 01 
:nap (:oi1 6 01 
map coil 7 01 
map cnil n ();5 

HI;;; P co i '1 9 o?, 

mrip coi 1 1.0 02 
:nap coil 1 . 0',,: 

map coi] 12 02 
m':lp coil 13 0), 

map c:nil JA 81 

map coil 10 vl 

NEW 
t\.GAJlM 
DB 
REBET 
ABNORlVmt, 

T>lli;W ALARM 
NEW HESET 

Nl~~1'-1 

J-\LAR~ 

DB 
T<ESET 
ABNORt{Al, 

:H16 
v:-'J 

m~i9 'sDt·t inU input rv:ap 
mctfj input 0 a'l :816 
map input: LO ol:(J1.6 

mB~1 Sett inq IREG fO.::.tp 
!nap ireq 0 01:a4 
map tr-eg 1 a'_l;dB L4 

output: bi:::-s- on the 
lUput bit~8 

RTD 

ModbUG 
Coi ~~ 1 
coil 2 

coil :l 
coil 4 
c:ui' fj 

coi G 

coil 7 
coil 8 

;"~c:,;_l 0 .i::1 value of TSP o'Jcput nurnbnx: 1 
:i;) new dldTmu St.iltus of out:pUt 1. 
iH in alarm statwi of out-put 1 

1 f3 d(;~adbf:l_Hl:l (Jlann sLat-us for 01 
j r; reset ~:jtatuB of 01 
is abnc)rmnl statun ot OJ 
-: s New or 1n l"lIanI1 
in lIeN or rHAet st&tus 
iH va lUt, uf 02 

ccn]s 14·-2~) a_t'e StdXU8 (:hannels 1~:6 

cOIls 30-J4 are value channels 1 5 

Lnput bits \) 1:5 cu::e 'l'SP .0t.dCUS inputs l<t6 
input bit:fu1 20 35 are 'l'SP outputt'; > l6 

Input 0-9 are TSP Analogs 1.·10 
second t)()ard uSC'S 14 l)it AID mode 
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rnap h:u;:g (} vI; vO flclI':\t, use 2 to hold 1 float l timen 8 pOints 
mup ',i,C) dl: aB 

i"1LHj Start Sc:cond ModbuG RTU definicion 
ID 2 small urd;; with coils only 
tabl c:: cOl1 LOO 

map cOlI 0 S :316 

MElH :OEd ThlnJ unit thf::tt !IdS ID of A 
In 8 
rable coil SO 100 ; 50 spaces s 
table input 2.0 

with address JOO 

map coil 101 Bl:~B 

map inpuL to H ; 1316 

m.sq Modbu8 File DOHL' 

rnsg SttLr·t-:lng 
delay 5 
units 1.U 
cHq ){OC 

In 1 

Modbus Definition File #1 
; max of 2 ticks ul.1owed betwppn 

] HOC ilnd :-I Flow ccmputel'B 
nickname 0Y11y 

PC i?lftt:form is :"=odbus "1 

cba:cacte:r:'s 

PROTO(:OJ, dculiel:;; wi ~l ~:al}( co Odniel':q flow COff;puter 
table ]2 stattlS utart at 1 
sele PC 
{Hap 

iFlow compuLe hUf3 its own modbuB entry 
I;:) 11 Mak,e flow compuLer 10 Inure than R'l'D 

::;:;wdI:-' ; UfH::f) 2 :01' floats, swapped from ;l(1T'!fl(:ll 

ta):)le 11rog L6 
tAble nput 16 
t~ah'.Le coj" Ib 
table 16 
map o vl;v4 vdlue loat 
ntap inp'clt 0 sl:sB 
map cotl 0 01. :08 

map 11: :::g 0 0.1: a4 
Olap l (} as; f) & va.!:\lE' 12 

ilo1d 

INSTALLING MODBUS FOR SCADAWARE 

a·x map to Al 

ivlodhns is a hu;h.~jn [cHitin:. ofthc I}PMl VCf:W.JIlS of SCADA WARE, RTUMON3 and RTUMFD~L 1'0mth.m~j~ 
llQLmr;lmlJ;dllH!Je J,llrY"I~!Qll Although [ilere IS "" uddiliol1ai <,osi j'lr [ho DI'M! versioll of SCADA WARE, 
compntt,,!,i and RT1Ps may n.:;quin.:. hanhvan~ cnlwnccmcn1 in order!o support in order to operale the larger program, 

}\sidJ; frmn OK' H1..lnHUl SCADA W ARL reqUIrement::>, operation (1f the fv10dlms intt::ffucc reqtUres tAilnpldinn uf 
1he iitlluwing ;;LcPN: 
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2 ModilYiug the $!arlup ]Jl\l'(Cl{S to inclHde loading ofth(> ModbuS" Map tile. This requires (lIlt;: or mom MAP 
LO/\ J) cnmnHulds in lh0 (x)l1lpuicr's :.:tartup procI.:ul1fC 

:1 Usc Ihe SCAllA WAR": Map Dump cOlmn",,,j to produce H text Ille con1aining dc!",j, on Ihe M"ibus datil 
mapp11lIL' !vhtk..: 0Llll) that all TSP and Mlxlhus. rcgistcr;-:; til ~ proper I)· KItcd and aJign..:d. 

4 Adding a new RTf J tn:{k, or lIlodif~ing all \)xixting RTU !al-ik to process the im:urmng and Otltgoll1g Modbu:; 
command .. , The lm~k does not need to h~-,; dedicaled to Modhu;>i only, It n~:d only select lh~ appropr1atc data 
map when perJ()rming Mndhm-. lhnchons 

.5 For Modhus :)Ia\'(: ApplicH!ions: Mmli(vmg Ihe slartup procedure for the Slave lu;:;k such (hnl the proper data 
map is sckCh:-d. Once sckckd, the map wJH remaill ncOvc until dl,>selected hy 1hnt 151;-lk. For tasks opuratmg as 
iJ, d(:uicukd sluve prucessor,. un additional progrnmming lH required because nil ModbU:i comnumJs yviH he 
ulltoJlJullcaHy pruGc:1sed bv the task. 

6 For lv10dbuK I\4nst{cr nppJit;ations: Pn:p£lrmg or lI10difhng TSP I ,ink. pmc~:dur0o; 10 ('.ontain MAP SeA N lind 
MAP DATA im.;h:nd of I.h(' mawi TSP SCAN lUlIJ DATA <.)l)mmmlih. 'The procedUJt's art:: shniIar 10 normal 
TSP link HIe:.;, hut lJSC the MA P version.'! of the dUlll tnlllsIer cOHuu,mtis. 

The t(}Hnwi.ug proc.euUIC t'raguu:lllS mustrate the luotlificatious required HI existiug SCADAWARE 
procedures. Import~mt ponjoJls arc :dlOwn in bold; 

~ fl'llgmellt of Dr\ l'j'ile --

Rddio COt~ 120() multicll.()!J N [! 2 200 400 

com 2 1200 multidrop N B 2 200 400 Modbu6 interface 

\11p\:J .S~0t.t j.llg Up TaHkn 

variab1es .12 

task. rl~. Cuml Radio 
taak f rtu~ Com2 PLC , locally connected Nodbus PLC 

tnUK/ rtL.( UtiLity TaSk. 
t:ask; driveJ':! LOCfJl l/G I rel0.Y, basc,.cly 

! 

Fragment (~f task () .tOIurfup -~~ 

I 
I 
r",'ci VE13 r. 
read SMIHi 
fit;; It:.; VI{ L~ 0 

; c(;;ad in Vf-: 13Q set·.ujJ 

read in 8Ml 110 setup 

map load 1 modbu5 tlOS t . mbr 
tusk :I start 
task :2 start 

EH:.a. I't 
start 
; put~ 

read in the Modbus Map definition into slot 1 
!J.orIilal 'fSP radio taBk llP the 

up the Modbus di~ect link task 

usee up the user menu fen: t::ask \) 

~~, [ruJ;llumt oITask 2 Stilrtup .Ii'r Oetiicatc.(/ tyJod/Ju,~ Shive -­
[n'oc: sr' art2 

Bet baud l2 00 
map selQ PLC ; select map by namQ instead of number 

Interf"ce Mt1fluai 
Pilge 23 of 

.Jan 22, 
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--- ,,,,"11 Mill' Fil,' named H(L\TMIJR--
lnHq Stf:AX-t ~1[(Xn:ms nef~ntLion File #1 

P-rotocol RTU USC" binax:y for ent ire M7\P 
:; 

units :2 
tag 1>L(, 

III 1 

PROTOCUl .. 

Lab:R il~Pl;t 32 
r:ablp coLi. :12 
tut)le 16 
sfde V1U30 
map input 0 81:'032 
rnap bro;:J 1.) v-l:v16 
md~ ~oil 001:016 
; Plow cumpute lv-w 
:D 11 

!ja.Il} el_'3 
16 

table input 16 
t.ablc~ coil 16 
table l(j 

max of ~ ticks <lllowed between ili.C(lfflinl;] chaTacte:cs 
1 PLC ilnd 1 Flow Computer 
nj cknarr.e oed y 

PC P"Jatforrn is Modbus 1 
flO Bpecidl trC2l,tmC:llt .fo::: Clottts L'equired here 
statllB lnputG 8tarting dt 1 

Modbus biLl;) O-x into 'rsp l--x 
holding reg~J 9D to Va~u{3 Charmcis in SCADAWARE 
TSp ouq)ut l:J La P1.C (Jut. put G 

t Ls own modbuB ent_cy 

t-1ake tluw COtr:putf>r 10 fl":ore tban RTf; 

~~p hreg C vl:v~ value flout 
map inpu~ 0 sl:sb 
map ~oil 0 01:08 

map ireg 0 al:a4 
lUap 10 a5:aiJ value 12 

~Fagnl/mt at Liuk filefor MoJhlls Masler. It [l011.,- J lI"ils--­
Proc l:\!'lkS 
sele VR.JJO 
map u e 1 (~ PLC 
Il1np HCdn 1 1<1 
map data 1 we 
map data vnc 
mc)p SCi;lI't 1 RBR 

1 

2 , , 

]), 

16 

16 

; H5Ud all inp~Jtf3 frclf1t t.he PLC in ,,")ne comnkl,nd 
write out:putH to the PLC 
; Hut!:'.: that no cO:ll)t~ Is requi:n;,~d tor ~1J.C 

n;ad ,'dl Holdtn9 

; note that Llle next ines use adclt't"'gs 11 f:Ol' the ~odbus addref--'iU 
m£1p 8c;)n 11 RI:K 1 16 ; re;)c1 it~.st 16 inp'-lt rc;gB 

mop ('wall L~ lUR 17 16 : I.-ead next 16 input n"~18 

LInk rpset i clnar_' the TSP link it ;:Ie'Live 
force tLtHk of line to allow next: link to process ql.:.ickly 

SCADAWARE' 
-~---~---'----~"~--~---~~---------'------"----- " . 
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