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1 Overview on Interfaces to the FTire Tire Model Family

This documentation chapter describes the program intezfato the FTire Tire Model Family. The
preferred generic interface is called CTI (cosin Tire Ifgtee). For more material abowTire, HTire, and
other members of thé&Tire Tire Model Family, as well as about related tools, pleas# ws/w.cosin.eu

1.1 Reference Platforms for the FTire Tire Model Family

All members of theFTire Tire Model Family, comprisindgdTire, FTire, and FETire, are available for
Windows (XP and later), OpenSuse 11.2, RHEL4, RHEL5 and M& X010.6. All platforms are
supported for 32bit and 64bit operating systems.

1.2 Tire Model Calling Modes and Interface Types

There are four classes of interfaces tlo th€ire Tire Model Family available:

atime-discrete basic internal interface that ts, in an optimized way, to the program structure
of the FTire Tire Model Family. This interface is used gosin/mbs and all FTire tools and
add-ons, but neither recommended nor documented for ussideitthecosinenvironment;

a time-discrete generic interface (CTI) , being an “easy-to-use' and very comprehensive API
which reduces the implementation e ort to a minimum. CTI pides unrestricted access to all
FTire features, without requiring any knowledge of internal iempkentation specialties. This in-
terface is used by th&Tire Tire Model Family implementations in all Adams variantsmgack,
DADS/VirtualLab Motion, Altair MotionSolve, RecurDyn, HBEEM, CarSim/TruckSim/BikeSim,
Matlab/Simulink (insideFTire/link, see below), PAM-CRASH, and many others;

the time-continuous TYDEX/STI interface  (STI Version 1.4). This interface had been de ned
for use in commercial MBS-codes (cfTYDEX-Format (Release 1.3) and Standard Tyre
Interface (Release 1.4). Presented at: ™ International Colloquium on Tyre Models for Vehicle
Dynamics Analysis. February 20-21, 1997). All existinglengentations of STI with respect to
the FTire Tire Model Family are nothing but additional program layeargernally using and calling
CTI functions;

an interface toMatlab/Simulink ( FTire/link ). Again, the implementation discussed here is
nothing but another layer in terms of an S-function, usingdacalling appropriate CTI functions.
This S-function is completed by a respective Simulink bleek

All interfaces mentioned are such that arbitrarily manytamees of the same or di erent members of the
FTire Tire Model Family can be run simultaneously, either in sedjaé or in parallel (multi-threaded)
mode. In either case, the coupling to the vehicle or suspansiodel of the calling program is done by
the rigid body state variables of the rim, that is

position of the rim center in the inertial frame,

translational velocity vector of the rim center,
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angular orientation of the rim, de ned by the transformation matrix from the rinxed frame

to inertial frame. If needed, théTire Tire Model Family provides routines to calculate this
transformation matrix out of the Euler angles, Cardan asgler Euler parameters of the rim,
depending on what is available in the calling simulation eipd

rotational velocity vector of the rim.

These values are the inputs to the respective member ofRfige Tire Model Family. On the other
hand, all supported tire models provide as output

the tire force vector , acting on the rim
the tire torque vector , acting on the rim.
Point of reference for forces and moments is chosen to be ithecenter.

Alternatively, all members of thETire Tire Model Family can be used to simultaneously integrate th
rim rotation w.r.t. the hub-carrier. In this use mode, notehigid-body states of the rim, but those of the
wheel-carrier are the inputs, together with the driving and the maximum aloge braking torque. The
output torque vector then does not contain the share in theediion of the wheel rotation. All members
of the FTire Tire Model Family eventuallynodulate the braking torque, if the wheel is blocked, in order
to exactly maintain this blocking as long as it is necessary.



2 CTI Features and Overview

The cosin Tire Interfac€CTI) is the preferred interface to all members of th&ire Tire Model Family.
Additionally, CTl can be used to connect to certain user-de nable types of tredels.

CTI is designed and optimized especially for time-discretdeampntations of tire models, being called
by arbitrary types of integrators, using both xed stepsinr controlled step-size. There is, however,
also support for §'-party tire models which require integration of state vatis by the calling software,
and which are connected via the STI interfad@T| provides simple access to th&ire model family
not only for commercial MBS software, but also for custonsgeci ¢ “in-house' simulation packages.

CTI is implemented in terms of an APl (Application Programmingelface), consisting of several

routines, which can be called from both Fortran and C/C++ gnams. In Windows, the API is realized

as a dynamic link library (.dll). For Unix and Linux platfasirit is a shared object (.so, .sl), whereas, on
Apple Macintosh, it is a dynamic library (.dylib).

CTI and all members of th€Tire Tire Model Family support altosin/roadroad models, as described
in the respective documentation chapter.

The API provides external entries as listed below. Most irtgrd entries areCTI (ctiComputeForces)
and its alternative€TITC (ctiComputeForcesTimeContinuous), CTIA (ctiComputeForcesOnWheelCarrier) a
CTIB (ctiComputeForcesOnCarBody)

CTI keeps and manages all parameters, state variables, wogkiags etc. internally, for up to 100 tire
instances. It is very easy to increase this maximum numbéres if necessary. Memory for all arrays is
allocated dynamically. By thisCTI uses dynamic memory allocation and is designed for a small RA
footprint.

Pre-processing, initialization, time step management éscdone automatically, inside the core routines

CTI (ctiComputeForces) , CTITC (ctiComputeForcesTimeContinuous), CTIR (ctiComputeForcesWithExtRo
and CTIA (ctiComputeForcesOnWheelCarrier) . In most cases, only one of these core routines will

be used at a time. However, they could be used simultane@ssiyell.

The two routinesCTILTF (ctiLoadTireData) and CTILRF (ctiLoadRoadData) are called only once

for each tire instance. They provide tire or road data, regpely, by opening, reading, and pre-processing
the respective data les. Both routines automatically rgoize whether a le already had been opened
by another tire instance. If so, the pre-processed datajudll be copied instead of being re-calculated.

In caseCTl is used to call a'8-party, STI-compatible tire model, the two routines memiid above have

to be completed by additional one€TILST (ctiLoadSTITireModel) andCTILSR (ctiLoadSTIRoadModel).
These routines specify dynamically linkable libraries mmualul names, containing the standardized STI
routinesdtyre androad, respectively.

Routine CTIOCT (ctiGetOperatingConditions) reads and loads operating conditions that may op-
tionally be speci ed in the tire data le.

With routine CTIPKD (ctiPutTireKeyData) , several important tire properties can be queried, likdista
dynamic, and maximum tire radius, mass, moments of inedta, These data might be needed by the
calling vehicle simulation program.



The three routinesCTIIP (ctiSetInflationPressure) , CTITD (ctiSetTreadDepth) . and CTITT
(ctiSetAmbientTemperature) are used to set and control tire operating conditions (i@t pres-
sure, tread depth, and temperature), which might vary wiimé. Typically, they are called before, or
occasionally during, a running simulation.

The two optional routinesCTIRM (ctiSetRoadMotionData) and CTIRFM (ctiPutRoadForces) are
used to introduce an arbitrary body as ‘'moving road’, and pplg the tire reaction forces to this body.
Note that, due to belt inertia forces and tire weight, the é@s and moments acting on the rim will di er
not only in sign from the ones acting on the road.

The routines CTIOOF (ctiOpenOutputFile) , CTIV (ctiVerbose) , CTIO (ctiPutTydexSignals)
CTIOS (ctiPutOutputSignal) , CTISN (ctiPutNodePositions) andCTIWE (ctiPutWheelEnvelope)
are optional as well, and are used for auxiliary or diageastitput speci cation. WithCTIOORhe name
of an additional output le may be de ned. This le will conia several columns of additional output
signals and can be loaded into Matlab, say, for further asialyCTIV allows to set or unset verbosity
mode. CTIOprovides the standard TYDEX/STI output variables (nam®&ARINFHn TYDEX/STI) to-
gether with additional tire-model-speci ¢ output signal€TIOSsearches for, and eventually puts out,
a single output signal.CTISNreturns the actual position of tire surface nodes in sevembrdinate
systems to be used for customer-speci ¢ animation, etc.

The routinesCTISI (ctiGetStates) and CTISO (ctiPutStates) can be used to save and restore
complete tire model state information. Note that each tirsiance will need a separate le to keep the
states.

With CTISRM (ctiSetRunTimeMode)certain settings can be chosen which in uence the speedof-c
putation. In many cases, the most restrictive setting wilake the tire model real-time capable. This
is achieved through switching o all non-standard modelegions, suppressing all extra output, and
reducing geomatry as well as time resolution.

CTIERH (ctiEvaluateRoadHeight) and CTIERC (ctiEvaluateRoadCourse) make cosin/road's in-
ternal road evaluation routine available to the callingtaafe. Typically, the tire model will be the
only subsystem which really "sees' the road. It might be uisébwever, that the same road can be
evaluated outside the tire as well. As an example, the roddhhero le sometimes is to be displayed
in an animation scene, or a driver model is to follow the roadrse.

Finally, CTICLS (ctiClose) performs all necessary termination actions, like closilhdes, closing the
graphics window, etc. It is not mandatory, but good programgstyle to call it once after simulation
has nished.

By default, all log and error messages are put out to stdowtr{fan: write(*,..) , C/C++: printf(..) ),
and user input (if any) is read from stdin (Fortramead(*,..) , C/C++: scanf(..) ). However, users
can as well use their own messaging and logging routinesy affapting the enclosedtimsg.F tem-

plate, and creating a respective static or dynamic libramhich must be calledtimsg.dll  in case of
Windows).

A demo application source code is included with the distrdoupackage.

All Windows and Unix demo versions will run equally well disviersion, without re-linking, provided
you are licensed with aosin/lm license le. For all platforms, when callirigTire, CTI provides on-line



animation of theFTire structure and the contact patch force, friction, and tempé&ure distribution.
This animation is based upon OpenGL rendering.

The following extracts of theCTI function comment headers list the respective program argnois, as
they are de ned in the Fortran version. In the C/C++ versiomeaning and sequence of the program
arguments are exactly the same (apart from being spelleoviri-case letters). In C/C++, all scalar input
values have data typdouble or int , respectively, whereas all array names and all output patars
have data typedouble* or int* , respectively. String names have data tyglear* .



3 Cosin Tire Interface (CTI)

3.1 Program Structure of CTI Applications

Typical CTI application will be structured as follows:
1. CallCTICS(ctiCallingSolver ) to initialize the interface.

2. Loop over all tire instances to be computed, loading tirel aoad data with routinesCTILTF
(ctiLoadTireData) and CTILRF (ctiLoadRoadeData).

3. Enter the time loop. In every time step, loop over all tinstances and evaluate tire force/torques
by passing wheel position and velocity variables by calliig (ctiComputeForces) or CTIA
(ctiComputeForcesOnWCarrier)

4. Terminate all threads an€TI functions by callingCTICLS (ctiClose) .

3.2 APl Reference

3.2.1 CTI (ctiComputeForces)

Revision :5003 Date : 2010 11 2014 : 56 : 33 +0100( Sa; 20:Nov 2010)



3.2.2 CTIA (ctiComputeForcesOnWheelCarrier)

Revision :5003 Date : 2010 11 2014 : 56 : 33 +0100( Sa; 20:Nov 2010)




Revision :5003 Date : 2010 11 2014 : 56 : 33 +0100( Sa; 20:Nov 2010)




3.2.3 CTIAN (ctiAnimate)

Revision :5003 Date : 2010 11 2014 : 56 : 33 +0100( Sa; 20:Nov 2010)




3.2.4 CTIANO (ctiAnimateOnly)

3.2.5 CTIAO (ctiWriteAdditionalOutput)

3.2.6 CTIAS (ctiAnimateScene)

Revision :5003 Date : 2010 11 2014 : 56 : 33 +0100( Sa; 20:Nov 2010)




* show actual frame for all tires
3.2.7 CTIB (ctiComputeForcesOnCarBody)

SUBROUTINE CTIB (TH, T,R0B0O,A0B,V0OB0O,W0BO, TDR,TBR, MN\N,MODE, FBO,TBBO, NOUT,

*

* TASK
* cosin Tire Interface: alternative main routine, computin g forces
* * * *
* and moments on car-body, taking into account the suspensio n
* *
* kinematics and dynamics
*
* ARGs
INTEGER TH
* tire handle (in)

DOUBLE PRECISION T
* simulation time (in)

DOUBLE PRECISION ROBO0(3),A0B(9),v0B0(3),W0B0(3)
* rigid-body state of car-body, using cosin/mbs point of

* reference (in)

DOUBLE PRECISION TDR

* drive torque as put out by the drive-train model. Only scala r
* component in direction of spindle. The calling program wil [

* have to take care that the reaction torque of TDR is applied

* to the appropriate part of the drive-train model [Nm] (in)

DOUBLE PRECISION TBR

* brake torque as put out by the brake model. Only scalar
* component in direction of spindle. TBR is understood to be t he
* maximum absolute brake torque which is in effect when the wh eel
* is rolling. The tire model will compute and apply the effect ive
* brake torque. This will be negative when the wheel is rollin g
* backward, and have smaller absolute value when the wheel ro tation
* is locked. The calling program does not need to compute any
* reaction torque. In contrast to TDR, CTI treats TBR as an inn er
* torque, acting between rim and wheel carrier [Nm] (in)
*

INTEGER NIN
* number of additional input signals (in)

DOUBLE PRECISION IN(*)
* array of additional input signals, to be used in suspension model
* (signal names cti_ix, x=1,2,..) (in)

INTEGER MODE

11



* job control (in)

* 0 calculate (if not yet available) or return (if available)

* dynamic tire forces. Values of system states at actual

* simulation time T have not yet been accepted by external
* integrator

* 1 calculate (if not yet available) or return (if available)

* dynamic tire forces. Values of system states at actual

* simulation time T have been accepted by external integrato r
* 2 unconditionally (re-)calculate tire forces

* 3 calculate steady-state tire forces

* 4 calculate static tire forces

* 10 like 0, compute steady states first, if not yet done

* 11 like 1, compute steady states first, if not yet done

DOUBLE PRECISION FBO(3)

* force acting on car-body (point of attack = wheel center in
* desgin position), expressed in inertial frame [N]
* (out)

DOUBLE PRECISION TBBO0(3)
* torque acting on car-body, expressed in inertial frame [Nm ]
* (out)

INTEGER NOUT
* number of additional output signals (in)

DOUBLE PRECISION OUT(*)

* array of additional output signals, to be provided by suspe nsion
* model (signal names cti_ox, x=1,2,..) (out)
-
INTEGER IER
* error flag (out)
* 0 ok
* 1 error occurred (error message was written to log). Simula tion
* should be aborted

This routine combines a dynamic MBS suspension model witREre model. It requires loading of two
data les: one for thecosin/mbs suspension model (withtiLoadSuspensionData ), another one for
FTire (with ctiLoadTireData ). The routine will compute all forces and moments that arartsferred
from the tire model via the suspension model to the car-body.

3.2.8 CTICL (ctiCheckLicense)

SUBROUTINE CTICL (MODE, FEATUR)

*

* TASK
i cosin Tire Interface: check license
* * * * * *

12



3.2.9 CTICLH (ctiCloseTire)

3.2.10 CTICLS (ctiClose)

3.2.11 CTIERC (ctiEvaluateRoadCourse)
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3.2.12 CTIERH (ctiEvaluateRoadHeight)

3.2.13 CTIETC (ctiEnableTimeContinuous)
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3.2.14 CTIGRP(ctiGetRoadParameters)

3.2.15 CTIGRS(ctiGetRoadSize)

3.2.16 CTIGS (ctiGetStepSize)
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3.2.17 CTIHAN (ctiSetAnimationStepSize)

3.2.18 CTIINI (ctilnitialize)
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3.2.19 CTIIP (ctiSetln ationPressure)

3.2.20 CTIKS (ctiKillSolverOnEsc)

3.2.21 CTILI (ctiLinearize)
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3.2.22 CTILR (ctiLoadRoadModel)

3.2.23 CTILRF (ctiLoadRoadData)
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3.2.24 CTILRI (ctiLoadRimModel)

3.2.25 CTILRIF (ctiLoadRimData)
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3.2.26 CTILS (ctiLoadSoilModel)

3.2.27 CTILSF (ctiLoadSuspensionData)
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This routine will load and pre-processasin/mbssuspension model for use withi@TIB(ctiComputeForcesOnCarB
(3.2.7). Suspension model data les should have le extension .&fter installation of cosin software,

you will nd the following example les in subdirectory féifparam of your working directory:

_default.cm (a steered double wishbone front susopension)
double_wishbone_front.cm

double_wishbone_rear.cm

ve_link_front.cm

ve_link_rear.cm

mcpherson_front.cm

mcpherson_rear.cm

All data les are parameterized with key data, and thus camvseas a starting point for user-de ned
suspension models. For more on the format and contents adahtes, please refer to theosin/mbs
documentation.

3.2.28 CTILSR (ctiLoadSTIRoadModel)

SUBROUTINE CTILSR (TH, IER,ROAD_LIB,ROAD_FUNCT)

*

*

*

*

TASK

ARGs

cosin Tire Interface: select and load STI road model librar y
* * * * * *
INTEGER TH

tire handle (in)

INTEGER IER
error flag (out)
0 ok

1 error occurred when loading STI library (error message wa S
written to log). Simulation should be aborted

CHARACTER*(*) ROAD_LIB
undecorated name of dynamic library (in), containing
STT-compatible road model with calling syntax:

SUBROUTINE STIM (TIME,DIS, IFLAG,IDROAD, NROPAR,ROPAR,
NCHRDS,CHRDST, NPRSUR,NROAD, Z,DZ,DDZ, DFLAG,PRERH), |

CHARACTER*(*) ROAD_FUNCT
undecorated name of road module in STIL (in) *

3.2.29 CTILST (ctiLoadSTITireModel)
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3.2.30 CTILTF (ctiLoadTireData)
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3.2.31 CTILV (ctiSetModelLevel)

3.2.32 CTIO (ctiPutTydexSignals)

3.2.33 CTIOCT (ctiGetOperatingConditions)
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3.2.34 CTIOOF (ctiOpenOutputFile)

3.2.35 CTIOS (ctiPutOutputSignal)
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3.2.36 CTIPKD (ctiPutTireKeyData)
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3.2.37 CTIPLM (ctiPutLTIMatrix)
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3.2.38 CTIPRP (ctiPutRimProperties)

3.2.39 CTIPTF (ctiSetPPTireDataFilename)

3.2.40 CTIPTP (ctiPutTireProperties)
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3.2.41 CTIR (ctiComputeForcesWithExtRoad)
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3.2.42 CTIREC (ctiRecorder)

3.2.43 CTIRES (ctiReset)
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3.2.44 CTIRFM (ctiPutRoadForces)

3.2.45 CTIRM (ctiSetRoadMotionData)

3.2.46 CTIRP (ctiSetRoadParameters)
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3.2.47 CTIRT (ctiSetRoadTemperature)

3.2.48 CTIS (ctiSetTireSide)

3.2.49 CTISFT (ctiSaveRecordedForceMoments)
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3.2.50 CTISI (ctiGetStates)

3.2.51 CTISN (ctiPutNodePositions)
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3.2.52 CTISO (ctiPutStates)

3.2.53 CTISP (ctiSetDesignParameter)

3.2.54 CTISRM (ctiSetRunTimeMode)
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3.2.55 CTISRYV (ctiSetServer)

3.2.56 CTITC (ctiComputeForcesTimeContinuous)
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R= position of rim center in inertial frame [m]

A= 3x3 orthogonal transformation matrix from rim-fixed
frame to inertial frame. Vectors in rim-fixed

frame are to be multiplied by A to result in the
representation in inertial frame.

Example:

(0)

A*(1) = 2nd column of A
(0)

= direction vector of wheel spinning axis in
inertial frame

A is stored column-wise (like matrices are stored in
FORTRAN, but unlike it is done in C):

A=(A A A A )
11 21 31 12

V= translational velocity of rim center in inertial
frame: V = d/dt(R) [m/s]

W= angular velocity vector of rim relative to inertial
frame, represented in inertial frame [rad/s]

DOUBLE PRECISION S(*)
tire state array, to be integrated by calling solver (out/i n)
(out) in first step, (in) in all following steps

INTEGER MODE

job control (in)

0 calculate (if not yet available) or return (if available)
dynamic tire forces. Values of system states at actual
simulation time T have not yet been accepted by external
integrator

1 calculate (if not yet available) or return (if available)
dynamic tire forces. Values of system states at actual
simulation time T have been accepted by external integrato r

2 (re-)calculate tire forces regardless on previous succe ss of
external integrator

3 calculate steady-state tire forces

4 calculate static tire forces * DOUBLE PRECISION F(3)
force acting on rim (point of attack = wheel center)
expressed in inertial frame [N] (out)

DOUBLE PRECISION M(3)
moment acting on rim, expressed in inertial frame [Nm]



3.2.57 CTITD (ctiSetTreadDepth)

3.2.58 CTITS (ctiPutTreadStates)
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3.2.59 CTITT (ctiSetAmbientTemperature)

3.2.60 CTIUWE (ctiUpdateWheelEnvelope)

3.2.61 CTIV (ctiVerbose)
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3.2.62 CTIVS (ctiSetVehicleStates)

3.2.63 CTIWRP (ctiSetWheelCenterRefPosition)

3.2.64 CTIWWE (ctiWriteWheelEnvelope)
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4 Cosin Tire Interface Multi-Threading Extension (CTIMT)

FTire and HTire solver allows to run the time integration of multiple tiresbances in parallel. This can
save a signi cant amount of computing time on multi-CPU sysis.

The multi-threading extension o€TI are an extension to the API functions, providing multi-taded
evaluation calls.

In the multi-threading extension o€TI, an extra program thread is assigned to every tire instance.
Passing information to and from these threads is organizédimvCTI. Typically, in every time step of
the calling integrator, every thread receives actual valoéits input signals (like the respective wheel
position and velocity values). Then, it will advance onepsie time and return the resulting output
signals (like the respective wheel forces and moments) imnconly known variables. After completion
of the time step, the thread will wait until it is triggered B9TI to perform the next step.

Obviously, all threads may (and should) run in parallel. ¥iaee not directly interfering in any way with
each other. Somehow simpli ed, this property is called etmt-safe’. Best performance will be reached
if, in a single time step, all threads receive their inputnsily at the beginning of the step and then start
computing simultaneously. The calling program starts wajtfor the results only afteall threads have
been made busy.

Some parts of the initialization o€TI inevitably must run sequentially, for several softwardhaectural
reasons. Anyway, this is not relevant with respect to conmmttime. The only potentially time-
consuming computation during initialization is tH€Tire pre-processing in case its data have changed.
But this pre-processing, in most cases, is required onlyof@ tire instance. The others share the same
pre-processed data. Because of this, pre-processing tdreparallelized anyway.

4.1 Program Structure of CTI / MT Applications

Typical multi-threadedCTI applications will be structured as follows:
1. CallCTICS(ctiCallingSolver ) to initialize the interface.

2. Loop over all tire instances to be computed, loading tirel acad data with routinesCTILTF
(ctiLoadTireData) and CTILRF (ctiLoadRoadeData), as usual.

3. Enter the time loop. In every time step,

a) loop over all tire instances. Update wheel position arldaity variables and tell the respective
thread to perform one step, using th€Tl functions CTIMT (ctiComputeForcesMT)or
CTIAMT (ctiComputeForcesOnWCarrierMT)

b) in a second loop, only after having triggerelll threads by completing the rst loop, wait for
all threads to complete the current step and return the réagl wheel forces and moments.
Both is performed by th&€TI function CTIMTG (ctiGetForcesMT)

4. Terminate all threads an@TI functions by callingCTICLS (ctiClose) , as usual.

The complete time-loop part in step (2) of this algorithm implemented in the two routine€TIL
(ctiComputeForcesList) andCTIAL (ctiComputeForcesOnWCarrierList) . These routines act as if
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they were simultaneous calls to routi@d | (ctiComputeForces) or CTIA (ctiComputeForcesOnWheelCarrier) ,
respectively, but in full multi-threaded mode.

Note that, when using the latter two user-friendly routineseither CTIMT (ctiComputeForcesMT)
CTIAMT (ctiComputeForcesOnWCarrierMThor CTIMTG (ctiGetForcesMT)is required. Those rou-
tines might be necessary if the tire instances are treatedhay calling solver at di erent times or in
di erent places.

Simple main programs demonstrating multi-thread€d| application are contained in th€Tl SDK:
ctimt.F for Fortran andctimtc.c for C/C++ languages.

4.2 APl Reference

4.2.1 CTIMT (ctiComputeForcesMT)
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4.2.2 CTIAMT (ctiComputeForcesOnWCarrierMT)
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4.2.3 CTIMTG (ctiGetForcesMT)

4.2.4 CTIL (ctiComputeForcesList)
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4.2.5 CTIAL (ctiComputeForcesOnWCarrierList)

Revision :5003 Date : 2010 11 2014 : 56 : 33 +0100( Sa; 20:Nov 2010)




Nm]

47

Revision :5003 Date : 2010 11 2014 : 56 : 33 +0100( Sa; 20:Nov 2010)



5 CTl/server Client Interface (CTICLI)

5.1 Program Structure of CTICLI Applications

The CTI client API (CTICLI) provides command redirectiondaemote CTl/server. No computation is
done on the local machine, all requests are forwarded to drees.

CTICLI aims to provide equivalent calls for every CTI fuoctcall. However, not every CTI call can map
to a CTICLI function by concept (e.g. animation). on the othleand, CTICLI provides additional calls,
having no equivalents in CTI, for CTl/server administratioA comparison table of CTl and CTICLI is
given in5.3.

CTICLI can be used in two di erent ways:

by calling the standard CTI functions and an addtional callGTISRV (ctiSetServer) in the CTI
initialization phase (se8.2)

by replacing the CTI functions with their respective CTI@duivalents in the user code.

Fig. 1 shows an application using a CTICLI library to forward CTlls#éo a remote CTl/server.

Client computer

Client CTl/server
application application

cosin licensing

Figure 1: Call to CTl/server using dynamically linked CTI@hbrary

The CTICLI library can be compiled and linked staticallyhwibe calling application (Fig2), e.g. in a
HIL environment. CTICLI is available as source code on que
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Client
computer

Server

Client Network CTl/server
application application

cosin licensing

Figure 2: Call to CTl/server using statically linked CTIdidrary

5.2 CTI/ CTICLI gateway

CTICLI functionality is included with the CTI library. Thelting application can connect to a CTl/server
using the ctiSetServer function call (s8€2.59. All subsequent calls to CTI functions will be redirected
to the CTl/server.

Note The calling application has to check error return codes \aangfully. If the server connection fails,
all subsequent CTI calls will we handled by the local CThifir

Fig. 3 shows an application calling a local CTI library.

Client computer

Client
application

cosin licensing

Figure 3: Call to local CTI library

After connecting to the target CTl/server, all computatias done on the remote host.
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Figure 4: Call to a CTl/server using the CTI gateway
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5.3 CTICLI function coverage

CTI CTICLI CTI/CTICLI gateway Remarks

(3.2.3 ctiAnimate Server side animation not
applicable

(3.2.9 ctiAnimateOnly

(3.2.9 ctiAnimateScene

(??) ctiCallingSolver Server will call CTI with
dedicated call ag
ctiCheckLicense

(3.2.10 ctiClose cticliClose +

(3.2.9 ctiCloseTire cticliCloseTire +

(3.2.) ctiComputeForces cticliComputeForces +

(4.2.9 ctiComputeForcesList cticliComputeForcesList +

(3.2.9 ctiComputeForcesOnCarBody cticliComputeForcesOnCarBody +

(3.2.2 ctiComputeForcesOnWheelCarrier | ctiComputeForcesOnWheelCarrier +

(4.2.5 ctiComputeForcesOnW<CarrierList cticliComputeForcesOnWCarrierList +

(3.2.59 ctiComputeForcesTimeContinuous

(3.2.4) ctiComputeForcesWithExtRoad Passing local function pointers
not supported on server side

cticliDownloadFile

(3.2.13 ctiEnableTimeContinuous

(3.2.1) ctiEvaluateRoadCourse cticliEvaluateRoadCourse +

(3.2.12 ctiEvaluateRoadHeight cticliEvaluateRoadHeight +

(3.2.33 ctiGetOperatingConditions cticliGetOperatingConditions +

(3.2.19 ctiGetRoadParameters cticliGetRoadParameters +

(3.2.15 ctiGetRoadSize




[Ac]

[72)

CTI CTICLI CTI/CTICLI gateway Remarks
cticliGetServerStats
(3.2.50 ctiGetStates cticliGetStates +
(3.2.19 ctiGetStepSize cticliGetStepSize +
(3.2.18 ctilnitialize
(3.2.20 ctiKillSolverOnEsc Client disconnection will alway)
end CTI session
(3.2.2) ctiLinearize +
cticliListFilesCiti
cticliListFilesRdf
cticliListFilesSusp
cticliListFilesTir
cticliListWorkdir
(3.2.29 ctiLoadRimModel Access to dynamic libraries ng
applicable on server side
(3.2.22 ctiLoadRoadModel
(3.2.26 ctiLoadSoilModel
(3.2.28 ctiLoadSTIRoadModel
(3.2.29 ctiLoadSTITireModel
(3.2.29 ctiLoadRimData cticliLoadRimData +
(3.2.29) ctiLoadSuspensionData cticliLoadSuspensionData +
(3.2.29 ctiLoadTireData cticliLoadTireData +
(3.2.39 ctiOpenOutputFile cticliOpenOutputFile +
(3.2.39 ctiPutLTIMatrix
(3.2.5) ctiPutNodePositions cticliPutNodePositions +
(3.2.35 ctiPutOutputSignal ctiPutOutputSignal +
(3.2.49 ctiPutRoadForces cticliPutRoadForces +




€9

CTI CTICLI CTI/CTICLI gateway Remarks

(3.2.52 ctiPutStates cticliPutStates +

(3.2.38 ctiPutRimProperties cticliPutRimProperties +

(3.2.39 ctiPutTireKeyData cticliPutTireKeyData +

(3.2.40 ctiPutTireProperties cticliPutTireProperties +

(3.2.58 ctiPutTreadStates cticliPutTreadStates +

(3.2.32 ctiPutTydexSignals cticliPutTydexSignals +

(??) ctiReadLTIMatrices Not supported on server side

(3.2.42 ctiRecorder cticliRecorder + Output le has to be
downloaded at simulation end

(3.2.43 ctiReset

(3.2.49 ctiSaveRecordedForcesMoments cticliSaveRecordedForcesMoments + Output le has to be
downloaded at simulation end

(3.2.59 ctiSetAmbientTemperature cticliSetAmbientTemperature +

(3.2.17 ctiSetAnimationStepSize cticliSetAnimationStepSize +

(3.2.53 ctiSetDesignParameter cticliSetDesignParameter +

(3.2.19 ctiSetln ationPressure cticliSetln ationPressure +

(3.2.3) ctiSetModelLevel cticliSetModelLevel

(3.2.39 ctiSetPPTireDataFilename PP always written to separate
le on server side

(3.2.45 ctiSetRoadMotionData cticliSetRoadMotionData +

(3.2.49 ctiSetRoadParameters cticliSetRoadParameters +

(3.2.47 ctiSetRoadTemperature cticliSetRoadTemperature +

(3.2.59 ctiSetRunTimeMode cticliSetRunTimeMode +

(3.2.55 ctiSetServer cticliSetServer +

(3.2.48 ctiSetTireSide cticliSetTireSide +

(3.2.57 ctiSetTreadDepth cticliSetTreadDepth +




4]

CTI CTICLI CTI/CTICLI gateway Remarks

(3.2.62 ctiSetVehicleStates

(3.2.63 ctiSetWheelCenterRefPosition cticliSetWheelCenterRefPosition +

(3.2.60 ctiUpdateWheelEnvelope cticliUpdateWheelEnvelope +

(3.2.6) ctiVerbose cticliVerbose +

(3.2.9H ctiWriteAdditionalOutput cticliwriteAdditionalOutput + Output le has to be

downloaded at simulation end

(3.2.69 ctiwriteWheelEnvelope cticliwriteWheelEnvelope + Output le has to be

downloaded at simulation end




5.4 API reference

Parameters of the CTICLI functions are corresponding to paeameters of the respective CTI function.
See the CTI API documentatior3(2) for a detailed description.

CTICLI functions have two additional common parametersyaidcumented once here.

srvsock
Server connection handle (returned by cticliSetServer).

ctimsg
CTI message callback function handle
NULL: discard messages returned by the server

5.4.1 cticliClose

int cticliClose( int srvsock / in /
, void ctimsg /[ in [/
, int dlwdir [ in |/
)

CTICLICLS ( INTEGER srvsock , EXTERNAL ctimsg, INTEGER diwd)

diwdir
0 : Disconnect without dowloading les from server workinigedtory
1 : Download les to current working directory before disoeating

5.4.2 cticliCloseTire

int cticliCloseTire( int srvsock [/ in [/
, void «ctimsg / in [/
, int th [ in |/
)

CTICLICLH( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th )

5.4.3 cticliComputeForces

int cticliComputeForces( int srvsock /in /
, void ctimsg [/ in [/
, int th [ in |/
, double t /[ in [/
, double r /[ in [/
, double a [/ in [/
, double v [ in [/
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, double w

, int mode

, double f /
, double m

, int ier /

CTICLINR( INTEGER srvsock , EXTERNAL ctimsg,
PRECISION t, DOUBLE PRECISION r(3), DOUBLE PRECISION a(9DPQUBLE
PRECISION v(3), DOUBLE PRECISION w(3), INTEGER mode, DOHBL
PRECISION f(3), DOUBLE PRECISION m(3), INTEGER ier )

5.4.4 cticliComputeForcesList

int cticliComputeForcesList(

int srvsock
void

int ntia

int tia
double t

in
in
out
out
out

ctimsg /

double ra

double aa
double va

double wa

int

mode

double fa
double ma

int

ier

~ ~

~ Y~ TS L Y~~~ -

/

/in

in
in
in
in
in
in
in
in
in
out
out
out

~ N N N N N N N~~~

/
/
/

INTEGER ti, OBLE

CTICLIL( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ntiaNTEGER tia ()
, DOUBLE PRECISION t, DOUBLE PRECISION ra(3),, DOUBLE PRECISION aa

(9, ), DOUBLE PRECISION va(3,), DOUBLE PRECISION wa(3,), INTEGER
mode, DOUBLE PRECISION fa(3), DOUBLE PRECISION ma(3,), INTEGER

ier )

5.4.5 cticliComputeForcesOnCarBody

int cticliComputeForcesOnCarBody( int

’

’

void
int
double
double
double
double

srvsock

ctimsg

/in

in
in
in
in
in
in

~ ~— ~— ~— ~ ~ —
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, double
, double
, double
, int
, double
, int
, double
, double
, int
, double
, int

CTICLIB( INTEGER srvsock , EXTERNAL ctimsg,

PRECISION vOb0(3), DOUBLE PRECISION wObO0(3), DOUBLE PREOIN tdr,
DOUBLE PRECISION tbr, INTEGER nin, DOUBLE PRECISION if( INTEGER

wO0b0
tdr
thr
nin
in
mode
fbO
tbbO
nout
out
ier

e e T

in
in
in
in
in
in
in
in
in
out
out

INTEGER th,

mode, DOUBLE PRECISION fb0O, DOUBLE PRECISION tbbO,

DOUBLE PRECISION out(), INTEGER ier

5.4.6 cticliComputeForcesOnW<CarrierList

)

int cticliComputeForcesOnWCarrierList ( int

CTICLIAL( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ntiaNTEGER tia

void
int

int
double
double
double
double
double
double
double
int
double
double
int

srvsock

ctimsg
ntia
tia

t

ra
aa
va
wa
tdra
tbra
mode
fa
ma
ier

~ N YN N YN YN N N~

/

DBlE PRECISION
t, DOUBLE PRECISION rOb0(3), DOUBLE PRECISION aOb(9), DQB

INTEGERuULt ,

/
/

~

~ O~ N L TS YN~~~

/in
in
in
in
in
in
in
in
in
in
in

~ O~~~ — ~— ~——— o~~~

in
out /
out /
out /

( ), DOUBLE PRECISION t, DOUBLE PRECISION ra(3),, DOUBLE PRECISION

aa(9, ), DOUBLE PRECISION va(3,), DOUBLE PRECISION wa(3,), DOUBLE
PRECISION tdra(), DOUBLE PRECISION tbra(), INTEGER mode, DOUBLE
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PRECISION fa(3,), DOUBLE PRECISION ma(3,), INTEGER ier )

5.4.7 cticliComputeForcesOnWheelCarrier

int cticliComputeForcesOnWheelCarrier( int

void
int
double
double
double
double
double
double
double
int
double
double
int

srvsock

ctimsg
ti

t

r

S < o

tdr
tbr
mode

ier

/
/
/

—_ T = -~

~  ~

fin
in
in
in
in
in
in
in
in
in

~ N N N N N N N N~~~

in
out /
out /
out /

CTICLIA( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, DBWE PRECISION
t, DOUBLE PRECISION r(3), DOUBLE PRECISION a(9), DOUBLE PRISION v

(3), DOUBLE PRECISION w(3), DOUBLE PRECISION tdr, DOUBLE BRISION
tbr, INTEGER mode, DOUBLE PRECISION f(3), DOUBLE PRECISION3),

INTEGER ier )

5.4.8 cticliDownloadFile

int cticliDownloadFile (

’

)

le

int
void
char
char

srvsock

ctimsg
file
outfile

[ in
/[ in
/[ in
/[ in

~ O~~~ ~

File to be downloaded from the server working directory

out le
Local output le name

Note There is no CTI equivalent for this function. No Fortran bing available.

5.4.9 cticliEvaluateRoadCourse
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int cticliEvaluateRoadCourse ( int srvsock [/in [/
, void ctimsg [/ in [/
, int th [ in [
, double tp / in /
, double /[ out [/
, double / out [/
, double z /[ out [/
, double xp / out [/
, double yp /[ out [/
, double zp / out [/
, double mue /[ out [/
, int ier [/ out |/

CTICLIERC( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th QUBLE
PRECISION tp, DOUBLE PRECISION x, DOUBLE PRECISION y, DOBEBL
PRECISION z, DOUBLE PRECISION xp, DOUBLE PRECISION yp, DB
PRECISION zp, DOUBLE PRECISION mue, INTEGER ier )

5.4.10 cticliEvaluateRoadHeight

int cticliEvaluateRoadHeight ( int srvsock /in /
, void ctimsg [ in [/
, int th / in |/
, double t /[ out [/
, double / out [/
, double /[ out [/
, double =z /  out /
, double wvx /[ out [/
, double vy / out [/
, double vz /[ out [/
, double mue / out [/
, int ier /|  out [/

CTICLIERH( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th OUBLE
PRECISION t, DOUBLE PRECISION x, DOUBLE PRECISION y, DOUBLE
PRECISION z, DOUBLE PRECISION vx, DOUBLE PRECISION vy, DB
PRECISION vz, DOUBLE PRECISION mue, INTEGER ier )

5.4.11 cticliGetOperatingConditions

int cticliGetOperatingConditions ( int srvsock [/in /
, void ctimsg / in [/



, int ti [ in |/

, double t [/ in [/
, double r /  out |/
, int ier [ out |/

CTICLIOCT( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti OOBLE
PRECISION t, DOUBLE PRECISION r, INTEGER ier )

5.4.12 cticliGetRoadParameters

int cticliGetRoadParameters( int srvsock /in /
, void ctimsg [ in [/
, int ti / in |/
, int pri /  out [/
, double prd /[ out [/
)

CTICLIGRP( INTEGER srvsock, EXTERNAL ctimsg, INTEGER tiNTEGER pri()
, DOUBLE PRECISION prd() )

5.4.13 cticliGetServerStats

int cticliGetServerStats( int srvsock [in [
, void ctimsg [ in [/
, int ntir [/  out [/
, int nrdf [ out |/
, int nctilib / out [/
, int nconnect /[ out [/
, int nmaxclient / out /
, int ncticli / out /
, long int nhtml / out /
)

ntir

Number of les in the server tire parameter le database

nrdf

Number of les in the server road de nition database
nctilib

Number of les in the server CTI library database

nconnect
Number of connections accepted since server startup
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nmaxclient
Peak value of clients connected at the same time

ncticli
Total number of executed CTl commands

nhtml
Total number of delivered administration pages

Note There is no CTI equivalent for this function. No Fortran bing available.

5.4.14 cticliGetStates

int cticliGetStates( int srvsock [ in [/

, void ctimsg [ in [/
, int ti / in |/
, int ier /|  out [/
, char filename [ in [/

CTICLISI( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti ,TBGER ier,
CHARACTER infile )

5.4.15 cticliGetStepSize

int cticliGetStepSize( int srvsock [/ int /
, void ctimsg [ in [/
, int th / in [/
, double h /[ out /
, double t /|  out |/
)

CTICLIGS( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th, UBDE
PRECISION h, DOUBLE PRECISION t )

5.4.16 cticliLinearize

int cticliLinearize( int srvsock [ in [/
, void ctimsg [ in [/
, int th / in |/
, double t [ in |/
, double rOro0 [/ in [/
, double aoOr [ in |/
, double vOroO [ in [/
, double wOro0 [/ in [/



, double frmax /[ infout /
, int n /  inlout [/
, int job [ in [/

, double sli /  out [/

, double slidot /[ out [/

, double froO /  out |/

, double trrO /[ out [/

, int ier [/ out |/

CTICLILI( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th, DBLE
PRECISION t, DOUBLE PRECISION r0r0(3), DOUBLE PRECISIONT 9) ,
DOUBLE PRECISION vOr0(3), DOUBLE PRECISION wOr0(3), DOBBPRECISION

frmax, INTEGER n, INTEGER job, DOUBLE PRECISION sli( DOUBLE
PRECISION slidot (), DOUBLE PRECISION frO, DOUBLE PRECISION trr0 ,
INTEGER ier )

5.4.17 cticliListFilesTir

int cticliListFilesTir( int srvsock [/ in /
, void ctimsg [ in [/
, int nfile /| out |/
, char file [/ out /
)
nle

Number of list items returned

le[n le][FILENAME_MAX]
File list

Use FILENAME_MAX as de ned in stdio.h system header.
Memory for le list is allocated by cticliFilesTir. Callerumat free memory when not needed any longer.

Note There is no CTI equivalent for this function. No Fortran bing available.

5.4.18 cticliListFilesRdf

seeb.4.17

5.4.19 cticliListFilesCiti

seeb5.4.17
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5.4.20 cticliListFilesSusp

seeb5.4.17

5.4.21 cticliListWorkdir

seeb5.4.17

5.4.22 cticliLoadTireData

int cticliLoadTireData( int srvsock /[ in [

, void ctimsg [ in [/
, int targetdir / in [/
, int ier [/ out [/

, char filename [/ in /

)

CTICLILTF( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti NTEGER
targetdir , INTEGER ier , CHARACTER infile )

targetdir

CTICLI_TARGETDIR_DBTIR : Search le in tire parameter datzase. The le is searched by
the basename of thdename passed

CTICLI_TARGETDIR_WORKDIR : Upload lename to working directory. Server database is not
searched.

ier
Exit status

lename[FILENAME_MAX]
File name. Meaning depends t@irgetdir. Seetargetdir parameter description for details.

Use FILENAME_MAX as de ned in stdio.h system header.

5.4.23 cticliLoadRimData

seeb.4.23

5.4.24 cticliLoadRoadData

seeb.4.22

5.4.25 cticliLoadSuspensionData

seeb.4.22
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5.4.26 cticliLoadCtiLibrary

seeb.4.22

5.4.27 cticliOpenOutputFile

int cticliOpenQutputFile ( int srvsock [/ in /
, void ctimsg /[ in [/
, int ti / in [/
, int ier [ out /
, char outfile [/ in [/

CTICLIOOF( INTEGER srvsock , EXTERNAL ctimsg, INTEGER tiNTEGER ier ,
CHARACTER infile )

5.4.28 cticliPutNodePositions

int cticliPutNodePositions( int srvsock [/ in [/
, void ctimsg / in |/
, int th [ in [
, double ang [ in [/
, double slat [ in |/
, double rnO / out /
, double rnr /[ out [/
, double rnw / out /
, int ier [ out [/

CTICLISN( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th, UEME
PRECISION ang, DOUBLE PRECISION slat, DOUBLE PRECISION ,riDOUBLE
PRECISION rnr(), DOUBLE PRECISION rnw(), INTEGER ier )

5.4.29 cticliPutOutputSignal

int cticliPutOutputSignal( int srvsock [/ in [/
, void ctimsg [/ in [/
, int ti / in |/
, double outval [ out [/
, char label / in [/
)

CTICLIOS( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, UBLE
PRECISION outval , CHARACTER inlabel )
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5.4.30 cticliPutRoadForces

int cticliPutRoadForces( int srvsock [/ in /
, void ctimsg /[ in [/
, int th / in [/
, double f /[ out [/
, double m [/ out [/
)

CTICLIRFM( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th OOBLE
PRECISION f(3), DOUBLE PRECISION m(3) )

5.4.31 cticliPutRimProperties

int cticliPutRimProperties( int srvsock [/ in /
, void ctimsg [/ in |/
, int th / in |/
, double rr /[ out [/
, double iryy [ out [/
, int ier [ out [/
)

CTICLIPRP( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th OUBLE
PRECISION rr, DOUBLE PRECISION iryy , INTEGER ier )

5.4.32 cticliPutStates

int cticliPutStates( int srvsock [ in [/

, void ctimsg [ in [/
, int ti / in |/
, int ier /|  out [/
, char filename [ in [/

CTICLISO( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti ,TBGER ier ,
CHARACTER infile )

5.4.33 cticliPutTireKeyData

int cticliPutTireKeyData( int srvsock [/ in /
, void ctimsg [/ in [/
, int ti / in |/
, double rmax /[ out [/

, double rdyn [/ out [/



, double rstat [ out /
, double mr /  out [/
, double iryy /[ out [/
, double irzz / out |/
, double mf /[ out [/
, double ifyy [ out /
, double ifzz /[ out [/
, double cr /  out [/
, double cr2 /[ out [/
, int ier [ out |/

CTICLIPKD( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti ,ODBLE
PRECISION rmax, DOUBLE PRECISION rdyn, DOUBLE PRECISIONats
DOUBLE PRECISION mr, DOUBLE PRECISION iryy , DOUBLE PREOIS$Iirzz ,
DOUBLE PRECISION mf, DOUBLE PRECISION ifyy , DOUBLE PREOISI ifzz ,
DOUBLE PRECISION cr, DOUBLE PRECISION cr2, INTEGER ier )

5.4.34 cticliPutTireProperties

int cticliPutTireProperties( int srvsock [/ in [/
, void ctimsg [/ in [/
, int ti /[ in [/
, double rmax [/ out /
, double rdyn /[ out [/
, double mr [ out [/
, double iryy /[ out [/
, double irzz / out [/
, double cr /[ out [/
, double cr2 / out |/
, int ier /|  out [/

CTICLIPTP( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti ,ODBLE
PRECISION rmax, DOUBLE PRECISION rdyn, DOUBLE PRECISION, dOUBLE
PRECISION iryy , DOUBLE PRECISION irzz , DOUBLE PRECISION, dOUBLE
PRECISION cr2, INTEGER ier )

5.4.35 cticliPutTreadStates

int cticliPutTreadStates( int srvsock [/ in /
, void ctimsg / in [/
, int th [ in |/
, double «xt /[ in [/



, double yt [ in [

, int type [ in [/
, double ft [/ out /
, int ier [/ out [/

CTICLITS( INTEGER srvsock , EXTERNAL ctimsg, INTEGER th, OBLE
PRECISION xt, DOUBLE PRECISION yt, INTEGER type, DOUBLE RR&ION ft
, INTEGER ier )

5.4.36 cticliPutTydexSignals

int cticliPutTydexSignals( int srvsock / in /
, void ctimsg [/ in |/
, int ti / in [/
, int nout [ in [/
, double out [/ out /
)

CTICLIO( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, IKGER nout,
DOUBLE PRECISION out() )

5.4.37 cticliRecorder

int cticliRecorder( int srvsock / in /
, void ctimsg [/ in |/
, int ti / in |/
, int flag [/ in [/

)

CTICLIREC( INTEGER srvsock , EXTERNAL ctimsg, INTEGER tiNTEGER flag )

5.4.38 cticliSaveRecordedForcesMoments

int cticliSaveRecordedForcesMoments( int srvsock in /
, void ctimsg / in [/
, int ti [ in [/
, double f [ in [/
, double m [ in [/
)

CTICLISFT( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti OOBLE
PRECISION f(3), DOUBLE PRECISION m(3) )

5.4.39 cticliSetAmbientTemperature
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int cticliSetAmbientTemperature( int srvsock /in
, void ctimsg [ in
, int ti / in
, double temp / in

)

~ O~ ~ ~

CTICLITT( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, DBLE

PRECISION temp )

5.4.40 cticliSetAnimationStepSize

int cticliSetAnimationStepSize( int srvsock /in
, void ctimsg [/ in
, int ti / in
, double ha [/ in

)

~ O~~~ ~

CTICLIHAN( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti ODBLE

PRECISION ha )

5.4.41 cticliSetDesignParameter

int cticliSetDesignParameter( int srvsock /in [/
, void ctimsg [/ in [/
, int ti [ in [/
, int idx [ in |/
, double val /[ in [

CTICLISP( INTEGER srvsock , EXTERNAL ctimsg, INTEGER
DOUBLE PRECISION val )

5.4.42 cticliSetln ationPressure

int cticliSetinflationPressure( int srvsock /in
, void ctimsg [/ in
, int ti / in
, double p [/ in

)

ti , TBGER idx,

~ O~~~ ~

CTICLIIP( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, DBLE

PRECISION p )

5.4.43 cticliSetModelLevel



int cticliSetModelLevel( int srvsock [/ in [/
, void ctimsg / in [/
, int ti [ in |/
, double level [/ in [/

)

CTICLILV( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, DBLE
PRECISION level )

5.4.44 cticliSetRoadMotionData

int cticliSetRoadMotionData( int srvsock [/ in [/
, void ctimsg [ in [/
, int ti / in |/
, double r [ in [
, double a [/ in [/
, double v [ in [/
, double w [/ in [/
)

CTICLIRM( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, DBLE
PRECISION r(3), DOUBLE PRECISION a(9), DOUBLE PRECISION3Y( DOUBLE
PRECISION w(3) )

5.4.45 cticliSetRoadParameters

int cticliSetRoadParameters( int srvsock /in [/
, void ctimsg [ in [/
, int ti /[ in [/
, int pri !/ in [/
, double prd [/ in /
)

CTICLIRP( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti ,TERGER pri(),
DOUBLE PRECISION prd() )

5.4.46 cticliSetRoadTemperature

int cticliSetRoadTemperature( int srvsock /in
, void ctimsg [/ in
, int ti / in
, double temp [/ in

)

~ O~~~ ~
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CTICLIRT( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, DBLE
PRECISION temp )

5.4.47 cticliSetRunTimeMode

int cticliSetRunTimeMode( int srvsock [/ in /
, void ctimsg [/ in [/
, int mode [ in [/

)

CTICLISRM( INTEGER srvsock , EXTERNAL ctimsg, INTEGER moje

5.4.48 cticliSetServer

int cticliSetServer( int srvsock /[ out [/

, void ctimsg [ in [/
, int to [ in [/
, int port [ in [/
, int ier /|  out [/

, char hostname [/ in [/

CTICLISRV( INTEGER srvsock , EXTERNAL ctimsg, INTEGER toNTEGER port,
INTEGER ier , CHARACTER inhost )

srvsock
Server connection handle. Cheigk carefully to verify the connection was established sudaligs

to

Connection idle timeout. Connections are disconnectednwiwedata was exchanges far seconds.
to=0 will wait in nitely.

port
Server listening port

ier
Exit status

hostname
Server hostname or IP adress

5.4.49 cticliSetTireSide
int cticliSetTireSide( int srvsock [/ in |/

, void ctimsg /[ in [/
, int ti / in /
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, int side [/ in [/

CTICLIS( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, BGER side )

5.4.50 cticliSetTreadDepth

int cticliSetTreadDepth( int srvsock / in /
, void ctimsg [/ in [/
, int ti / in [/
, double td [ in [
)

CTICLITD( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, DBLE
PRECISION td )

5.4.51 cticliSetWheelCenterRefPosition

int cticliSetWheelCenterRefPosition( int srvsock [in /
, void ctimsg [/ in [/
, int ti / in [/
, double r [ in [/
, double a [/ in [/
)

CTICLIWRP( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti OUBLE
PRECISION r(3), DOUBLE PRECISION a(9) )

5.4.52 cticliUploadFile

int cticliUploadFile( int srvsock / in
, void ctimsg /in
, char file [ in
, char outfile [/ in

)

~ O~~~ ~

le
File to be uploaded to the server working directory

outle
Remote output le name

Note There is no CTI equivalent for this function. No Fortran bing available.

5.4.53 cticliUpdateWheelEnvelope
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int cticliUpdateWheelEnvelope ( int srvsock [/in [/
, void ctimsg /[ in [/
, int ti /[ in [/
)

CTICLIUWE( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti )

5.4.54 cticliVerbose

int cticliVerbose ( int srvsock / in /
, void ctimsg [/ in [/
, int ti / in [/
, int \% [ in [/

)

CTICLIV( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, IEGER v )

5.4.55 cticliWriteAdditionalOutput

int cticliwriteAdditionalOutput( int srvsock [/ in /
, void ctimsg [ in [/
, int ti / in |/
, int ao [/ in |/

)

CTICLIAO( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti, TRGER ao )
5.4.56 cticliWriteWheelEnvelope

int cticliwriteWheelEnvelope( int srvsock /in /
, void ctimsg [/ in |/
, int ti / in |/
)

CTICLIWWE( INTEGER srvsock , EXTERNAL ctimsg, INTEGER ti )
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