<?xm version="1.0""?>

<!-- FILE : hodgki n_huxl ey_squi d_axon_1952. xni
CREATED : 26th March 2002

LAST MODI FIED : 19th July 2002

AUTHOR : Cat herine LI oyd
Bi oengi neering Institute
The University of Auckl and

MODEL STATUS : This nodel confornms to the Cell M. 1.0 Specification rel eased on
10t h August 2001, and the 16/01/2002 Cell M. Metadata 1.0 Specification.

DESCRIPTION : This file contains a Cell M. description of the classic Hodgki n-Huxl ey 1952 node

CHANGES:

19/ 07/ 2002 - CM. - Added nore netadata.
>

<nmodel nanme="hodgki n_huxl ey_squi d_axon_1952" cneta: i d="hodgki n_huxl ey_squi d_axon_1952" xni ns:
<rdf: RDF xm ns:rdf ="http://ww.w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" xm ns: bgs="http://ww. cel |
<l--
The foll owi ng RDF bl ock contains netadata that applies to this docunent
as a whole, as indicated by the enpty about attribute on the
<rdf: Description> el enent.
-->
<rdf: Description rdf:about="">
<l--
The Model Builder Metadata. The Dublin Core "creator" elenent is used
to indicate the person who translated the nodel into Cell M.
—_
<dc: creator rdf:parseType="Resource">
<vCard: N rdf : parseType="Resour ce" >
<vCard: Fam | y>LI oyd</vCard: Fam | y>
<vCar d: G ven>Cat heri ne</vCard: G ven>
<vCard: O her >May</vCard: O her >
</vCard: N>
<vCard: EMAI L rdf: parseType="Resource">
<rdf:val ue>c. || oyd@uckl and. ac. nz</ r df : val ue>
<rdf:type rdf:resource="http://inc.org/vCard/ 3. 0#i nternet" />
</ vCard: EMAI L>
<vCar d: ORG rdf: parseType="Resource">
<vCard: Orgnane>The University of Auckl and</vCard: O gnane>
<vCard: Orguni t >The Bi oengi neering Institute</vCard: Orgunit>
</ vCard: ORG>
</ dc: creator>

<l--
The Creation Date netadata. This is the date on which the npdel
was translated into Cel | M.

-->

<dcterns: created rdf:parseType="Resource">
<dct er ns: WBCDTF>2002- 03- 26</ dct er ns: WBCDTF>

</ dcterns: creat ed>

<I--
The Modification Hi story nmetadata. This lists the changes that have been



made to the docunent, who nmade the changes, and when they were nmade
-->
<cmet a: nodi fication rdf: parseType="Resource">
<rdf:val ue>
Correcting the equation for dv/dt.
</rdf:val ue>
<cmet a: nodi fi er rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCar d: Fanmi | y>Ni cker son</vCar d: Fam | y>
<vCard: G ven>Davi d</ vCard: G ven>
</vCard: N>
</creta: nodi fier>
<dcterns: nodi fi ed rdf: parseType="Resource">
<dct er ns: WBCDTF>2002- 11- 20</ dct er ms: WVBCDTF>
</ dcterns: nodi fi ed>
</ cmet a: nodi fi cati on>
<cnet a: nodi fication rdf:parseType="Resource">
<rdf : val ue>
Added nore mnet adat a.
</ rdf:val ue>
<cmet a: nodi fi er rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce" >
<vCar d: Fami | y>LI oyd</vCar d: Fami | y>
<vCard: G ven>Cat heri ne</vCard: G ven>
<vCard: & her >May</ vCard: Ot her >
</vCard: N>
</creta: nodi fier>
<dcterns: nodi fi ed rdf: parseType="Resource">
<dct er ms: WBCDTF>2002- 07- 19</ dct er ns: WBCDTF>
</ dcterns: nodi fi ed>
</ cmet a: nodi fi cati on>

<!-- The Publisher netadata. -->
<dc: publ i sher >
The University of Auckl and, Bioengineering Institute
</ dc: publi sher>
</rdf: Description>

<l--
The followi ng netadata refers to the nodel itself, as indicated by the
reference to the I D "hodgki n_huxl ey squid axon 1952", which is
decl ared on the <nodel > el enent.

-
<rdf: Description rdf:about="#hodgki n_huxl ey_squi d_axon_1952">
<!-- A human readabl e name for the nodel. -->

<dc:title>
The C assic Hodgki n- Huxl ey 1952 Model of A Squid Axon.
</dc:title>

<l-- A conment regarding the nodel. -->
<cmet a: comrent rdf: parseType="Resource">
<rdf:val ue>
This is the Cell M description of Hodgkin and Huxl ey’ s inspirationa
work on a mat henatical description of currents through the nenbrane
of a nerve fibre (axon) in a giant squid, and their application
to the nodelling of excitation in the nerve. It is generally regarded
as the first exanple of a mathematical nodel of biol ogy.
</rdf:val ue>



<l-- The creator of the coment -->
<dc: creator rdf:parseType="Resource">
<vCar d: FN>Warren Hedl ey</vCard: FN>
</ dc: creator>
</ cret a: comrent >

<cnet a: speci es>Squi d</ cnet a: speci es>
<cmet a: bi o_entity>Neuron</cneta: bio_entity>

<l--  Keyword(s) -->
<bgs: reference rdf: parseType="Resource">
<dc: subj ect rdf: parseType="Resource">
<bgs: subj ect _t ype>keywor d</ bgs: subj ect _type>
<rdf:val ue>
<rdf : Bag>
<rdf:li>Neuron</rdf:li>
<rdf:li>giant axon</rdf:li>
<rdf:li>el ectrophysiol ogy</rdf:Ili>
</ rdf: Bag>
</rdf:val ue>
</ dc: subj ect >
</ bgs: reference>

<I--
The Cel | ML Met adata Specification reconmends that bibliographic netadata
is used to provide informati on about the original nodel reference. The
"identifier" attribute on the "Bibliographi cRef erence" class provides an
el egant way to identify a cited reference using a database identifier
such as Pubned. All associated data such as author, journal title,
date, etc can be | ooked up on the database.
-->
<bgs: reference rdf: parseType="Resource">
<bgs: Pubred_i d>2185861</ bqgs: Pubmed_i d>
<bgs: Journal Articl e rdf: parseType="Resource">
<dc: creator>
<rdf: Seq>
<rdf:li rdf:parseType="Resource">
<bgs: Per son rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce">
<vCar d: Fam | y>Hodgki n</ vCar d: Fani | y>
<vCard: G ven>A</vCard: G ven>
<vCard: Ot her >L</vCard: & her >
</vCard: N>
</ bgs: Per son>
<frdf:li>
<rdf:li rdf: parseType="Resource">
<bgs: Person rdf: parseType="Resource">
<vCard: N rdf: parseType="Resour ce">
<vCard: Fam | y>Huxl ey</ vCard: Fani | y>
<vCard: G ven>A</vCard: G ven>
<vCard: Ot her >F</vCar d: & her >
</vCard: N>
</ bgs: Per son>
</rdf:li>
</rdf: Seq>
</dc:creator>
<dc:title>
A quantitative description of nmenbrane current and its application



to conductance and excitation in nerve
</dc:title>
<dcterms:issued rdf: parseType="Resource">
<dct er ms: WBCDTF>1952</ dct er ns: WBCDTF>
</dcterns:issued>
<bgs: Jour nal rdf: parseType="Resource">
<dc:title>Journal of Physiology</dc:title>
</ bgs: Jour nal >
<bgs: vol ume>117</ bgs: vol unme>
<bgs: first_page>500</hbqgs: first_page>
<bgs: | ast _page>544</ bgs: | ast _page>
</ bgs: Journal Articl e>
</ bgs: reference>
</rdf: Description>
</ r df : RDF>

<l --
Bel ow, we define sone additional units for association with variables and

constants within the nodel. The identifiers are fairly self-explanatory.
-->

<units name="nillisecond">
<unit prefix="mlli" units="second" />
</units>
<units name="per_nillisecond">
<unit prefix="mlli" units="second" exponent="-1" />
</units>
<units name="mllivolt">
<unit prefix="mlli" units="volt" />
</ uni ts>
<units name="ml1iS per_cnR">
<unit prefix="mlli" units="sienens" />
<unit prefix="centi" units="nmetre" exponent="-2" />
</ uni ts>

<units nanme="m cr oF_per_cnR">

<unit prefix="mcro" units="farad" />

<unit prefix="centi" units="nmetre" exponent="-2" />
</ uni ts>

<uni ts nane="m cr oA per_cnR">

<unit prefix="mcro" units="anpere" />

<unit prefix="centi" units="metre" exponent="-2" />
</ uni ts>

<l--
The "environnent" conponent is used to declare variables that are used by
all or nost of the other conponents, in this case just "tine".

-->

<conponent name="environnent">
<vari abl e nane="time" public_interface="out" units="nillisecond" />

</ conponent >

<conponent namne="nenbrane">
<l-- these variables are defined here and used in other conponents -->
<vari abl e nane="V" public_interface="out" initial_value="-75.0" units="nmillivolt" />
<vari abl e nane="E_R' public_interface="out" initial_value="-60.0" units="mllivolt" />



<l-- these variables are defined here and only used internally -->
<variabl e name="Cm' initial_value="1.0" units="m croF_per_cnR" />

<variable name="1" initial_value="0.0" units="m croA per_cnR" />

<l-- these variables are inported from other conponents -->

<variabl e name="tine" public_interface="in" units="mllisecond" />
<vari abl e name="i _Na" public_interface="in" units="m croA per_cm" />
<vari abl e nane="i _K" public_interface="in" units="m croA per_cn2" />
<vari abl e nane="i _L" public_interface="in" units="m croA per_cn2" />
<l--

The nmenbrane voltage (V) is calculated as an ordinary
differential equation in terns of the currents.
-->
<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="V_diff_cal cul ati on"><eq />
<appl y><di ff />
<bvar ><ci > ti me </ci></bvar>
<ci> V </ci>
</ appl y>
<appl y><di vi de />
<appl! y><m nus />
<ci>1 </ci>
<appl y><plus />
<ci>i_Na </ci>
<ci> i K </ci>
<ci>i_L </ci>
</ appl y>
</ appl y>
<ci> Cm</ci>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent name="sodi um channel ">

<l-- this variable is defined here and used in other conponents -->
<vari abl e name="i _Na" public_interface="out" units="nicroA per_cm" />
<l-- these variables are defined here and only used internally -->

<vari abl e nane="g_Na" initial_value="120.0" units="mlli S per_cn2" />
<vari abl e nane="E_Na" units="mllivolt" />

<l-- these variables are inported from parent and sibling conponents -->

<vari abl e nane="time" public_interface="in" private_interface="out" units="mllisecond" /
<vari abl e nane="V" public_interface="in" private_interface="out" units="mllivolt" />
<vari abl e nane="E_R' public_interface="in" units="mllivolt" />

<l-- these variables are inported from encapsul ated conmponents -->
<vari abl e name="nm' private_interface="in" units="di nensionl ess" />
<vari abl e nane="h" private_interface="in" units="di nensionl ess" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM." >
<l--
The follow ng equation determ nes the reversal potential of the
sodi um channel in terns of the menbrane resting potential
-->
<apply id="E_Na_cal cul ati on"><eq />



<ci> E_Na </ci>
<appl y><plus />
<ci> ER </ci>
<cn cellm:units="mllivolt"> 115.0 </cn>
</ appl y>
</ appl y>

<l--
The foll owi ng equation cal cul ates the sodiumcurrent in terns
of the conductance, the nenbrane voltage, and the gate vari abl es.
—_
<apply id="i_Na_cal cul ation"><eq />
<ci> i _Na </ci>
<appl y><tines />
<ci> g-Na </ci>
<appl y><power />
<ci > m</ci>
<cn cellm :units="di nensionless"> 3.0 </cn>
</ appl y>
<ci> h </ci>
<appl y><m nus />
<ci> V </ci>
<ci > ENa </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="sodi um channel _m gate">
<!-- this variable is defined here and used in other conponents -->
<vari abl e nane="n{ public_interface="out" initial_value="0.05" units="di nensionless" />

<l-- these variables are defined here and only used internally -->
<vari abl e name="al pha_m' units="per_nillisecond" />
<vari abl e nane="beta m' units="per_mllisecond" />

<l-- these variables are inported from parent and sibling conponents -->
<vari abl e name="V"' public_interface="in" units="mllivolt" />
<vari abl e name="tine" public_interface="in" units="mllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<l--
The rate constants on the mand h gates are functions
of nenbrane vol tage
-->
<apply id="al pha_m cal cul ati on"><eq />
<ci > al pha.m </ ci >
<appl y><di vi de />
<appl y><tines />
<cn cellm :units="per_mllisecond"> 0.1 </cn>
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 25.0 </cn>
</ appl y>
</ appl y>
<appl! y><m nus />
<appl y><exp />
<appl y><tines />



<cn cellm :units="dinensionless"> 0.1 </cn>
<appl y><plus />
<ci>V </ci>
<cn cellm:units="mllivolt"> 25.0 </cn>
</ appl y>
</ appl y>
</ appl y>
<cn cellm :units="dinensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_m cal cul ati on"><eq />
<ci > beta.m </ci >
<appl y><tinmes />
<cn cellm:units="per_millisecond"> 4.0 </cn>
<appl y><exp />
<appl y><di vi de />
<ci> V </ci>
<cn cellm:units="mllivolt"> 18.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="dmdt"><eq />
<appl y><diff />
<bvar ><ci > tine </ci></bvar>
<ci> mc</ci>
</ appl y>
<appl y><mi nus />
<appl y><tines />
<ci > al pha.m </ ci >
<appl y><m nus />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci>mc</ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci > beta.m </ci >
<ci>mc</ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="sodi um channel h_gate">

<vari abl e nanme= public_interface="out" initial_value="0.6" units="di nensionl ess" />

<vari abl e name="al pha_h" units="per_nillisecond" />
<vari abl e nanme="beta h" units="per_mllisecond" />

<vari abl e name="V"' public_interface="in" units="mllivolt" />
<variabl e name="tine" public_interface="in" units="mllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="al pha_h_cal cul ation"><eq />
<ci > al pha_h </ci>



<appl y><tines />
<cn cellm:units="per_mllisecond"> 0.07 </cn>
<appl y><exp />
<appl y><di vi de />
<ci>V </ci>
<cn cellm:units="mllivolt"> 20.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_h_cal cul ati on"><eq />
<ci > betah </ci>
<appl y><di vi de />
<cn cellm:units="per_millisecond"> 1.0 </cn>
<appl y><plus />
<appl y><exp />
<apply><tinmes />
<cn cellm :units="di mensionless"> 0.1 </cn>
<appl y><plus />
<ci> V </ci>

<cn cellm: :units="mllivolt"> 30.0 </cn>
</ appl y>
</ appl y>
</ appl y>
<cn cellm :units="di nensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>

<apply id="dh_dt"><eq />
<appl y><di ff />
<bvar><ci > tinme </ci></bvar>
<ci> h </ci>
</ appl y>
<appl y><mi nus />
<appl y><tines />
<ci > al pha.h </ci>
<appl y><m nus />
<cn cellm :units="dinensionless"> 1.0 </cn>
<ci> h </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci > beta_h </ci>
<ci> h </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="potassi um channel ">
<variabl e name="i _K" public_interface="out" units="m croA per_cm" />

<variabl e name="g_K" initial_value="36.0" units="ml|liS per_cnR" />
<vari abl e nanme="E_K" units="mllivolt" />

<vari abl e nane="tinme" public_interface="in" private_interface="out" units="millisecond" /



<vari abl e name="V" public_interface="in" private_ interface="out" units="mllivolt" />
<variable name="E R' public_interface="in" units="mllivolt" />

<vari abl e nane="n" private_interface="in" units="di nensionl ess" />
<mat h xm ns="http://ww. w3. org/ 1998/ Mat h/ Mat hM." >
<apply id="E_K cal cul ation"><eq />
<ci > EK </ci>
<appl y><mi nus />
<ci> ER </ci>

<cn cellm:units="mllivolt"> 12.0 </cn>
</ appl y>
</ appl y>
<apply id="i_K cal cul ation"><eq />

<ci> i K«</ci>
<appl y><tines />
<ci> gK </ci>
<appl y><power />
<ci>n </ci>
<cn cellnm :units="di nensionless"> 4.0 </cn>
</ appl y>
<appl y><m nus />
<ci>V </ci>
<ci> EK </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conponent nane="potassi um channel n_gate">
<vari abl e name="n" public_interface="out" initial_val ue="0.325" units="di mensionl ess" />

<vari abl e name="al pha_n" units="per_mnillisecond" />

<vari abl e nanme="beta n" units="per_mllisecond" />

<vari abl e name="V"' public_interface="in" units="mllivolt" />
<variabl e name="tine" public_interface="in" units="mllisecond" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="al pha_n_cal cul ation"><eq />
<ci > al pha.n </ci>
<appl y><di vi de />
<appl y><tines />
<cn cellm:units="per_mllisecond"> 0.01 </cn>
<appl y><plus />
<ci> V </ci>
<cn cellm:units="mllivolt"> 10.0 </cn>
</ appl y>
</ appl y>
<appl y><m nus />
<appl y><exp />
<appl y><tinmes />
<cn cellm :units="di nensionless"> 0.1 </cn>
<appl y><pl us />
<ci> V </ci>
<cn cellm:units="nmillivolt"> 10.0 </cn>
</ appl y>



</ appl y>
</ appl y>
<cn cellm :units="di nensionless"> 1.0 </cn>
</ appl y>
</ appl y>
</ appl y>

<apply id="beta_n_cal cul ati on"><eq />
<ci > beta.n </ci>
<appl y><tinmes />
<cn cellm:units="per_mllisecond"> 0.125 </cn>
<appl y><exp />
<appl y><di vi de />
<ci> V </ci>
<cn cellm:units="mllivolt"> 80.0 </cn>
</ appl y>
</ appl y>
</ appl y>
</ appl y>

<apply id="dn_dt"><eq />
<appl y><diff />
<bvar ><ci > tine </ci></bvar>
<ci>n </ci>
</ appl y>
<appl y><mi nus />
<appl y><tines />
<ci > al pha.n </ci>
<appl y><m nus />
<cn cellm :units="di nensionless"> 1.0 </cn>
<ci>n </ci>
</ appl y>
</ appl y>
<appl y><tines />
<ci > beta.n </ci>
<ci>n </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<conmponent nane="| eakage_current">
<variabl e name="i _L" public_interface="out" units="m croA per_cm" />

<vari abl e nane="g_L" initial_value="0.3" units="mlliS per_cn2" />

<vari able nanme="E_L" units="mllivolt" />
<variabl e name="tine" public_interface="in" units="nillisecond" />
<vari abl e name="V"' public_interface="in" units="mllivolt" />
<variable name="E R' public_interface="in" units="mllivolt" />

<mat h xm ns="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_" >
<apply id="E_L_cal cul ation"><eq />
<ci> EL </ci>
<appl y><plus />
<ci> ER </ci>
<cn cellm:units="mllivolt"> 10.613 </cn>

</ appl y>



</ appl y>

<apply id="i_L_cal cul ation"><eq />
<ci>i.L </ci>
<appl y><tinmes />
<ci> g.L </ci>
<appl! y><m nus />
<ci> V </ci>
<ci> EL </ci>
</ appl y>
</ appl y>
</ appl y>
</ mat h>
</ conponent >

<group>
<rel ationship_ref relationshi p="containnment" />
<conponent _ref conponent ="nenbrane" >
<conponent ref conponent ="sodi um channel ">
<conponent ref conponent="sodi um channel _m gate" />
<conponent ref conponent="sodi um channel _h_gate" />
</ conponent _ref>
<component _ref component =" pot assi um channel ">
<component _ref component =" pot assi um channel _n_gate" />
</ conponent _r ef >
<conponent ref conponent="1| eakage current" />
</ conponent _ref >
</ group>

<group>
<rel ationshi p_ref relationshi p="encapsul ati on" />
<conponent ref conponent="sodi um channel ">
<component _ref component ="sodi um channel _m gate" />
<component _ref component ="sodi um channel _h_gate" />
</ conponent _ref >
<conponent _ref conponent ="pot assi um channel ">
<conponent ref conponent="potassi um channel _n_gate" />
</ conponent _ref >
</ group>

<connecti on>
<map_conponents conponent 1="nenbrane" conponent_ 2="environnent" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />

</ connecti on>

<connecti on>
<map_conponents conponent 1="sodi um channel " conponent 2="environnent" />
<map_vari abl es variable_1="tine" variable_ 2="time" />

</ connecti on>

<connecti on>
<map_conponent s conponent _1="potassi um channel " conponent _2="environnment" />
<map_vari abl es variable_1="tine" variable_2="time" />

</ connecti on>

<connecti on>



<map_conponents conponent _1="| eakage_current" conponent_2="environnment" />
<map_vari abl es variable_1="tine" variable_ 2="time" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="nenbrane" conponent_2="sodi um channel " />
<map_vari abl es variable_1="V' variable_2="V' />
<map_vari abl es variable_1="E R' variable 2="E R' />
<map_vari abl es variable_1="i_Na" variable_2="i_Na" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="pnenbrane" conponent_ 2="potassi um channel" />
<map_vari abl es variabl e_1="V" variable_2="V"' />
<map_vari abl es variable_1="E R' variable 2="E R' />
<map_vari abl es variable_1="i_ K" variable_2="i_K"' />
</ connecti on>

<connecti on>
<map_conponents conponent _1="nenbrane" conponent_2="I| eakage_current" />
<map_vari abl es variable_1="V' variable_2="V' />
<map_vari abl es variable_1="E R' variable 2="E R' />
<map_vari abl es variable_1="i_L" variable_2="i_L" />
</ connecti on>

<connecti on>
<map_conponents conponent 1="sodi um channel " conponent 2="sodi um channel _m gate" />
<map_vari abl es variable_1="m' variable_2="n" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />
<map_vari abl es variable_1="V' variable_2="V" />
</ connecti on>

<connecti on>
<map_conponent s conponent _1="sodi um channel " component _2="sodi um channel _h_gate" />
<map_vari abl es variable_1="h" variable_2="h" />
<map_vari abl es variable_1="tine" variable_ 2="time" />
<map_vari abl es variabl e_1="V" variable_2="V' />
</ connecti on>

<connecti on>
<map_conponents conponent 1="potassi um channel" conponent 2="potassi um channel n_gate" /:
<map_vari abl es variabl e_1="n" variable_2="n" />
<map_vari abl es variable_1="tinme" variable_2="tinme" />
<map_vari abl es variable_1="V' variable_2="V" />

</ connecti on>

</ nodel >



