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1 Overview on Interfaces to the FTire Tire Model Family

This documentation chapter describes the program interfaces to the FTire Tire Model Family. The

preferred generic interface is called CTI (cosin Tire Interface). For more material aboutFTire, HTire, and

other members of theFTire Tire Model Family, as well as about related tools, please visit www.cosin.eu.

1.1 Reference Platforms for the FTire Tire Model Family

All members of theFTire Tire Model Family, comprisingHTire, FTire, and FETire, are available for

Windows (XP and later), OpenSuse 11.2, RHEL4, RHEL5 and Mac OS X 10.6. 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 theFTire Tire Model Family available:

� a time-discrete basic internal interface that �ts, in an optimized way, to the program structure

of the FTire Tire Model Family. This interface is used incosin/mbs and all FTire tools and

add-ons, but neither recommended nor documented for use outside thecosinenvironment;

� 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 provides unrestricted access to all

FTire features, without requiring any knowledge of internal implementation specialties. This in-

terface is used by theFTire Tire Model Family implementations in all Adams variants, Simpack,

DADS/VirtualLab Motion, Altair MotionSolve, RecurDyn, FEDEM, 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 (cf.:TYDEX-Format (Release 1.3) and Standard Tyre

Interface (Release 1.4). Presented at: 2nd International Colloquium on Tyre Models for Vehicle

Dynamics Analysis. February 20-21, 1997). All existing implementations of STI with respect to

the FTire Tire Model Family are nothing but additional program layers, internally 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, using and calling appropriate CTI functions.

This S-function is completed by a respective Simulink block-set.

All interfaces mentioned are such that arbitrarily many instances of the same or di�erent members of the

FTire Tire Model Family can be run simultaneously, either in sequential or in parallel (multi-threaded)

mode. In either case, the coupling to the vehicle or suspension model 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 rim-�xed frame

to inertial frame. If needed, theFTire Tire Model Family provides routines to calculate this

transformation matrix out of the Euler angles, Cardan angles, or Euler parameters of the rim,

depending on what is available in the calling simulation model,

� rotational velocity vector of the rim.

These values are the inputs to the respective member of theFTire 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 the rim center.

Alternatively, all members of theFTire Tire Model Family can be used to simultaneously integrate the

rim rotation w.r.t. the hub-carrier. In this use mode, not the rigid-body states of the rim, but those of the

wheel-carrier are the inputs, together with the driving and the maximum absolute braking torque. The

output torque vector then does not contain the share in the direction of the wheel rotation. All members

of the FTire Tire Model Family eventuallymodulate the braking torque, if the wheel is blocked, in order

to exactly maintain this blocking as long as it is necessary.
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2 CTI Features and Overview

The cosin Tire Interface(CTI) is the preferred interface to all members of theFTire Tire Model Family.

Additionally, CTI can be used to connect to certain user-de�nable types of tiremodels.

CTI is designed and optimized especially for time-discrete implementations of tire models, being called

by arbitrary types of integrators, using both �xed step-size or controlled step-size. There is, however,

also support for 3rd -party tire models which require integration of state variables by the calling software,

and which are connected via the STI interface.CTI provides simple access to theFTire model family

not only for commercial MBS software, but also for customer-speci�c `in-house' simulation packages.

CTI is implemented in terms of an API (Application Programming Interface), consisting of several

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

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

Apple Macintosh, it is a dynamic library (.dylib).

CTI and all members of theFTire Tire Model Family support allcosin/roadroad models, as described

in the respective documentation chapter.

The API provides external entries as listed below. Most important entries areCTI (ctiComputeForces)

and its alternativesCTITC (ctiComputeForcesTimeContinuous) , CTIA (ctiComputeForcesOnWheelCarrier) and

CTIB (ctiComputeForcesOnCarBody).

CTI keeps and manages all parameters, state variables, workingarrays etc. internally, for up to 100 tire

instances. It is very easy to increase this maximum number oftires if necessary. Memory for all arrays is

allocated dynamically. By this,CTI uses dynamic memory allocation and is designed for a small RAM

footprint.

Pre-processing, initialization, time step management etc. is done automatically, inside the core routines

CTI (ctiComputeForces) , CTITC (ctiComputeForcesTimeContinuous) , CTIR (ctiComputeForcesWithExtRoad)

and CTIA (ctiComputeForcesOnWheelCarrier) . In most cases, only one of these core routines will

be used at a time. However, they could be used simultaneouslyas well.

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

for each tire instance. They provide tire or road data, respectively, by opening, reading, and pre-processing

the respective data �les. Both routines automatically recognize whether a �le already had been opened

by another tire instance. If so, the pre-processed data willjust be copied instead of being re-calculated.

In caseCTI is used to call a 3rd -party, STI-compatible tire model, the two routines mentioned above have

to be completed by additional ones:CTILST (ctiLoadSTITireModel) andCTILSR (ctiLoadSTIRoadModel).

These routines specify dynamically linkable libraries andmodul names, containing the standardized STI

routinesdtyre and road, respectively.

Routine CTIOCT (ctiGetOperatingConditions) reads and loads operating conditions that may op-

tionally be speci�ed in the tire data �le.

With routineCTIPKD (ctiPutTireKeyData) , several important tire properties can be queried, like static,

dynamic, and maximum tire radius, mass, moments of inertia,etc. These data might be needed by the

calling vehicle simulation program.
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The three routinesCTIIP (ctiSetInflationPressure) , CTITD (ctiSetTreadDepth) . and CTITT

(ctiSetAmbientTemperature) are used to set and control tire operating conditions (in�ation pres-

sure, tread depth, and temperature), which might vary with time. 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 to apply the tire reaction forces to this body.

Note that, due to belt inertia forces and tire weight, the forces 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 diagnostic output speci�cation. WithCTIOOF, the name

of an additional output �le may be de�ned. This �le will contain several columns of additional output

signals and can be loaded into Matlab, say, for further analysis. CTIV allows to set or unset verbosity

mode. CTIOprovides the standard TYDEX/STI output variables (namedVARINFin TYDEX/STI) to-

gether with additional tire-model-speci�c output signals. CTIOSsearches for, and eventually puts out,

a single output signal.CTISNreturns the actual position of tire surface nodes in severalco-ordinate

systems to be used for customer-speci�c animation, etc.

The routinesCTISI (ctiGetStates) and CTISO (ctiPutStates) can be used to save and restore

complete tire model state information. Note that each tire instance will need a separate �le to keep the

states.

With CTISRM (ctiSetRunTimeMode), certain settings can be chosen which in�uence the speed of com-

putation. In many cases, the most restrictive setting will make the tire model real-time capable. This

is achieved through switching o� all non-standard model extensions, 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 calling software. Typically, the tire model will be the

only subsystem which really `sees' the road. It might be useful, however, that the same road can be

evaluated outside the tire as well. As an example, the road height pro�le sometimes is to be displayed

in an animation scene, or a driver model is to follow the road course.

Finally, CTICLS (ctiClose) performs all necessary termination actions, like closing all �les, closing the

graphics window, etc. It is not mandatory, but good programming style to call it once after simulation

has �nished.

By default, all log and error messages are put out to stdout (Fortran: write(*,..) , C/C++: printf(..) ),

and user input (if any) is read from stdin (Fortran:read(*,..) , C/C++: scanf(..) ). However, users

can as well use their own messaging and logging routines, after adapting the enclosedctimsg.F tem-

plate, and creating a respective static or dynamic library (which must be calledctimsg.dll in case of

Windows).

A demo application source code is included with the distribution package.

All Windows and Unix demo versions will run equally well as full version, without re-linking, provided

you are licensed with acosin/lm license �le. For all platforms, when callingFTire, CTI provides on-line
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animation of theFTire structure and the contact patch force, friction, and temperature distribution.

This animation is based upon OpenGL rendering.

The following extracts of theCTI function comment headers list the respective program arguments, as

they are de�ned in the Fortran version. In the C/C++ version,meaning and sequence of the program

arguments are exactly the same (apart from being spelled in lower-case letters). In C/C++, all scalar input

values have data typedouble or int , respectively, whereas all array names and all output parameters

have data typedouble* or int* , respectively. String names have data typechar* .
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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 tire and road data with routinesCTILTF

(ctiLoadTireData) and CTILRF (ctiLoadRoadeData).

3. Enter the time loop. In every time step, loop over all tire instances and evaluate tire force/torques

by passing wheel position and velocity variables by callingCTI (ctiComputeForces) or CTIA

(ctiComputeForcesOnWCarrier)

4. Terminate all threads andCTI functions by callingCTICLS (ctiClose) .

3.2 API Reference

3.2.1 CTI (ctiComputeForces)

SUBROUTINE CTI (TH , T ,R,A ,V ,W, MODE , F ,M, IER)

*

* TASK

* cosin Tire Inter face: main rout ine

* * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R(3) ,A(9) ,V(3) ,W(3)

* rigid -body state of r im ( in)

*

* R= posi t ion of r im center in inert ia l frame [m]

*

* A= 3x3 orthogonal t ransformat ion matrix from rim - f ixed

* frame to inert ia l frame. Vectors in rim - f ixed

* frame are to be mult ip l ied by A to result in the

* representat ion in inert ia l frame .

* Example:

*

* (0)

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

* (0)

* = direct ion vector of wheel spinning axis in

Revision : 5003 Date : 2010 � 11 � 2014 : 56 : 33 + 0100( Sa; 20:Nov 2010)
6



* inert ia l frame

*

* A is stored column -wise ( l ike matr ices are stored in

* FORTRAN , but unl ike it is done in C):

*

* A=(A ,A ,A ,A ,..)

* 11 21 31 12

*

* V= translat ional veloci ty of r im center in inert ia l

* frame : V = d/dt (R) [m/s]

*

* W= angular veloci ty vector of r im relat ive to inert ia l

* frame , represented in inert ia l frame [ rad/s]

*

INTEGER MODE

* job control ( in )

* 0 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have not yet been accepted by external

* integrator

* 1 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have been accepted by external integrato r

* 2 (re -) calculate t ire forces regardless on previous succe ss of

* external integrator

* 3 calculate steady -state t ire forces

* 4 calculate stat ic t ire 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 F(3)

* force acting on rim (point of attack = wheel center )

* expressed in inert ia l frame [N] (out )

*

DOUBLE PRECISION M(3)

* moment acting on rim , expressed in inert ia l frame [Nm]

* (out )

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

3.2.2 CTIA (ctiComputeForcesOnWheelCarrier)

SUBROUTINE CTIA (TH , T,R,A,V ,W,TDR ,TBR , MODE , F ,M, IER)

*

* TASK

* cosin Tire Inter face: al ternat ive main routine , coupl ing
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* * * * *

* the tire model to wheel carr ier instead of r im. Rim rotat ion wil l

* be integrated by the tire model

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R(3) ,A(9) ,V(3) ,W(3)

* rigid -body state of wheel carr ier ( in )

*

* R= posi t ion of wheel carr ier in inert ia l frame [m]

*

* A= 3x3 orthogonal t ransformat ion matrix from wheel - carr i er -

* f ixed frame to inert ia l frame . Vectors in wheel - carr ier -

* f ixed frame are to be mult ip l ied by A0C to result in the

* representat ion in inert ia l frame .

* Example:

*

* (0)

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

* (0)

* = direct ion vector of wheel spinning axis in

* inert ia l frame

*

* A is stored column -wise ( l ike matr ices are stored in

* FORTRAN , but unl ike it is done in C):

*

* A=(A ,A ,A ,A ,..)

* 11 21 31 12

*

* V= translat ional veloci ty of wheel carr ier in inert ia l

* frame : V = d/dt (R) [m/s]

* W= angular veloci ty vector of wheel carr ier relat ive to

* inert ia l frame , represented in inert ia l frame [ rad/s ]

*

DOUBLE PRECISION TDR

* drive torque as put out by the drive - train model . Only scala r

* component in direct ion of spindle. The cal l ing program wil l

* have to take care that the react ion torque of TDR is appl ied

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

*

DOUBLE PRECISION TBR

* brake torque as put out by the brake model . Only scalar

* component in direct ion of spindle. TBR is understood to be t he
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* maximum absolute brake torque which is in effect when the wh eel

* is rol l ing. The tire model wil l compute and apply the effect ive

* brake torque . This wil l be negat ive when the wheel is rol l in g

* backward , and have less absolute value when the wheel rotat ion is

* locked . The cal l ing program does not need to compute any rea ct ion

* torque . In contrats to TDR , CTI treats TBR as an inner torque ,

* acting between rim and wheel carr ier [Nm] ( in)

*

INTEGER MODE

* job control ( in )

* 0 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have not yet been accepted by external

* integrator

* 1 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have been accepted by external integrato r

* 2 (re -) calculate t ire forces regardless on previous succe ss of

* external integrator

* 3 calculate steady -state t ire forces

* 4 calculate stat ic t ire forces

*

DOUBLE PRECISION F(3)

* force acting on wheel carr ier ( point of attack = wheel cente r ) ,

* expressed in inert ia l frame [N]

* (out )

*

DOUBLE PRECISION M(3)

* moment acting on wheel carrier , expressed in inert ia l fram e [Nm]

* (out )*

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log ). Simula t ion

* should be aborted

3.2.3 CTIAN (ctiAnimate)

SUBROUTINE CTIAN (TH , AN)

*

* TASK

* cosin Tire Inter face: set / unset animat ion mode

* * * * **

*

* ARGs

INTEGER TH

* tire handle ( in)

*
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INTEGER AN

* animat ion flag ( in )

* 0 animat ion for t ire TI off

* 1 animat ion for t ire TI on

* 2 animat ion for t ire TI as before

3.2.4 CTIANO (ctiAnimateOnly)

SUBROUTINE CTIANO (TH , AN)

*

* TASK

* cosin Tire Inter face: set / unset animat ion mode , only one t ire

* * * * ** *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER AN

* animat ion flag ( in )

* 0 animat ion for al l t i res off

* 1 animat ion for t ire TI on

* 2 animat ion for t ire TI as before

3.2.5 CTIAO (ctiWriteAdditionalOutput)

SUBROUTINE CTIAO (TH , AO)

*

* TASK

* cosin Tire Inter face: set / unset addi t ional output

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER AO

* addi t ional output f lag ( in)

* 0 off

* 1 on ( low level )

* 2 on (high level )

3.2.6 CTIAS (ctiAnimateScene)

SUBROUTINE CTIAS

*

* TASK

* cosin Tire Inter face: animate complete scene

* * * * * *
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* show actual frame for al l t i res

3.2.7 CTIB (ctiComputeForcesOnCarBody)

SUBROUTINE CTIB (TH , T,R0B0 ,A0B ,V0B0 ,W0B0 , TDR ,TBR , NIN ,IN , MODE , FB0 ,TBB0 , NOUT , OU

*

* TASK

* cosin Tire Inter face: al ternat ive main routine , comput in g forces

* * * *

* and moments on car -body , taking into account the suspensio n

* *

* k inemat ics and dynamics

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R0B0(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 direct ion of spindle. The cal l ing program wil l

* have to take care that the react ion torque of TDR is appl ied

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

*

DOUBLE PRECISION TBR

* brake torque as put out by the brake model . Only scalar

* component in direct ion of spindle. TBR is understood to be t he

* maximum absolute brake torque which is in effect when the wh eel

* is rol l ing. The tire model wil l compute and apply the effect ive

* brake torque . This wil l be negat ive when the wheel is rol l in g

* backward , and have smal ler absolute value when the wheel ro tat ion

* is locked . The cal l ing program does not need to compute any

* react ion torque . In contrast to TDR , CTI treats TBR as an inn er

* torque , acting between rim and wheel carr ier [Nm] ( in)

*

INTEGER NIN

* number of addi t ional input s ignals ( in)

*

DOUBLE PRECISION IN(*)

* array of addi t ional input signals , to be used in suspension model

* ( signal names cti_ix , x=1 ,2 ,..) ( in )

*

INTEGER MODE
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* job control ( in )

* 0 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have not yet been accepted by external

* integrator

* 1 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have been accepted by external integrato r

* 2 uncondi t ional ly (re -) calculate t ire forces

* 3 calculate steady -state t ire forces

* 4 calculate stat ic t ire 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 FB0(3)

* force acting on car -body (point of attack = wheel center in

* desgin posi t ion) , expressed in inert ia l frame [N]

* (out )

*

DOUBLE PRECISION TBB0 (3)

* torque acting on car -body , expressed in inert ia l frame [Nm ]

* (out )

*

INTEGER NOUT

* number of addi t ional output s ignals ( in)

*

DOUBLE PRECISION OUT(*)

* array of addi t ional output signals , to be provided by suspe nsion

* model ( signal names cti_ox , x=1 ,2 ,..) (out )

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred (error message was wri t ten to log ). Simula t ion

* should be aborted

This routine combines a dynamic MBS suspension model with anFTire model. It requires loading of two

data �les: one for thecosin/mbs suspension model (withctiLoadSuspensionData ), another one for

FTire (with ctiLoadTireData ). The routine will compute all forces and moments that are transferred

from the tire model via the suspension model to the car-body.

3.2.8 CTICL (ctiCheckLicense)

SUBROUTINE CTICL (MODE , FEATUR )

*

* TASK

* cosin Tire Inter face: check l icense

* * * * * *

*
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* ARGs

INTEGER MODE

* <9 feature is l icensed

* 9 feature is not l icensed (out )

*

CHARACTER*(*) FEATUR

* feature to check ( in)

3.2.9 CTICLH (ctiCloseTire)

SUBROUTINE CTICLH (TH)

*

* TASK

* cosin Tire Inter face: close tire handle

* * * * ** *

*

* ARGs

INTEGER TH

* tire handle ( in)

3.2.10 CTICLS (ctiClose)

SUBROUTINE CTICLS

*

* TASK

* cosin Tire Inter face: close inter face

* * * * ** *

3.2.11 CTIERC (ctiEvaluateRoadCourse)

SUBROUTINE CTIERC (TH , TP , X ,Y ,Z ,XP ,YP ,ZP ,MU , IER)

*

* TASK

* cosin Tire Inter face: evaluate road course

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION TP

* travel path for course evaluat ion [m] ( in)

*

DOUBLE PRECISION X,Y,Z

* course coordinates [m] (out)

*

DOUBLE PRECISION XP ,YP ,ZP

* part ia l der ivat ives of course coordinates with respect to travel

* path [ -] (out )
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*

DOUBLE PRECISION MU

* fr ict ion factor [ -] ( out)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when wri t ing state array . Simulat ion shou ld be aborted

3.2.12 CTIERH (ctiEvaluateRoadHeight)

SUBROUTINE CTIERH (TH , T ,X,Y , Z ,VX ,VY ,VZ ,MU , IER)

*

* TASK

* cosin Tire Inter face: evaluate road height

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* time for road evaluat ion [s] ( in )

*

DOUBLE PRECISION X,Y

* locus for road evaluat ion in global coordinates [m] ( in)

*

DOUBLE PRECISION Z

* road height [m] (out)

*

DOUBLE PRECISION VX ,VY ,VZ

* road veloci ty in global coordinates [m/s] (out )

*

DOUBLE PRECISION MU

* fr ict ion factor [ -] ( out

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when evaluat ing road. Simulat ion should b e aborted

3.2.13 CTIETC (ctiEnableTimeContinuous)

SUBROUTINE CTIETC (TH , NS)

* TASK

* cosin Tire Inter face: enable time - cont inuous call of t ire model

* * * * * * *

*

* ARGs
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INTEGER TH

* tire handle ( in)

*

INTEGER NS

* number of time - cont inuous state var iables of STI - compat i b le

3.2.14 CTIGRP(ctiGetRoadParameters)

SUBROUTINE CTIGRP (TH , PRI ,PRD)

*

* TASK

* cosin Tire Inter face: get TYDEX road parameters

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER PRI (*)

* integer road parameter array (out )

*

DOUBLE PRECISION PRD(*)

* double precis ion road parameter array (out )

3.2.15 CTIGRS(ctiGetRoadSize)

SUBROUTINE CTIGRS (TH , RS)

*

* TASK

* cosin Tire Inter face: get road size

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION RS(*)

* array of road sizes of 3d roads (out )

* RS(1) min. x in global coordinates

* RS(2) max. x

* RS(3) min. y

* RS(4) max. y

3.2.16 CTIGS (ctiGetStepSize)

SUBROUTINE CTIGS (TH , H,T)

*

* TASK

* cosin Tire Inter face. Get last integrat ion step size
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* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION H

* last integrat ion step size [s] (out )

*

DOUBLE PRECISION T

* last s imulat ion time [s] (out )

3.2.17 CTIHAN (ctiSetAnimationStepSize)

SUBROUTINE CTIHAN (TH , H)

*

* TASK

* cosin Tire Inter face: set h ( animat ion step -size )

* * * * * **

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION H

* animat ion step -size [ms] ( in)

3.2.18 CTIINI (ctiInitialize)

SUBROUTINE CTIINI (SOL , PATH_OUT , PREFIX_OUT)

*

* TASK

* cosin Tire Inter face: in i t ia l ize CTI

* * * * ***

*

* In i t ia l izes the CTI inter face and sets cal l ing

* appl icat ion speci f ic at t r ibutes:

* - message line length ,

* - 3rd -party l icense acceptance ,

* - required l icense feature ,

* - program opt ions source ,

* - 'ki l l  solver  on  escape ' property

* - 'ki l l  solver  on  escape ' property ,

* depending on appl icat ion and/or cal l ing solver environme nt

*

* Repeated cal l ing of CTIINI is not ef fect ive unti l next cal l

* of CTICLS

*

* ARGs
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INTEGER SOL

* solver environment ( in)

* 0 unknown , own

* 99 CTI test with no extra message window

* 111 CTI test with extra message window

* 201 user solver

* more codes for 3rd -party environments

*

* CHARACTER*(*) PATH_OUT

* path to directory to save output f i les in ;

* save in working directory , if left blank ( in)

*

* CHARACTER*(*) PREFIX_OUT

* opt ional output f i le prefix ;

* no extra prefix , if left blank ( in )

3.2.19 CTIIP (ctiSetIn�ationPressure)

SUBROUTINE CTIIP (TH , PRESSURE)

*

* TASK

* cosin Tire Inter face: set inf lat ion pressure

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

*

DOUBLE PRECISION PRESSURE

* inf lat ion pressure [bar ] ( in )

3.2.20 CTIKS (ctiKillSolverOnEsc)

SUBROUTINE CTIKS

* TASK

* cosin Tire Inter face: ki l l solver on Esc

* * * * * *

*

* abort cal l ing solver , if escape key in cosin 's animat ion window  is  hit

3.2.21 CTILI (ctiLinearize)

SUBROUTINE CTILI (TH , T ,R0R0 ,A0R ,V0R0 ,W0R0 , FRMAX ,N,JOB,SLI ,SLIDOT , FR0 ,TRR0 , IER)

*

* TASK

* cosin Tire Inter face: l inear ize system

* * * * **
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*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R0R0(3) ,A0R(9) ,V0R0(3) ,W0R0 (3)

* rigid -body state of rim , used as operat ing point for l inear izat ion

* in f irst call , and as input to l inear ized system in subseque nt

* cal ls ( in)

*

DOUBLE PRECISION FRMAX

* on input : maximum natural f requency taken into account for

* l inear ized system . Not used if less or equal to zero

* on output : actual maximum natural f requency of l inear ized system

* [Hz ] ( in /out )

*

INTEGER N

* on input : desired size ( number of state var iables) of l inea r ized

* system. Not used if less or equal to zero . Arrays SLI and SLID OT

* must be dimensioned in cal l ing program at least with size N

* on output : actual size of l inear ized system ( in /out )

*

INTEGER JOB

* job control ( in )

* .0 compute der ivat ives

* .1 compute output s ignals

* .2 compute both

* 0. refresh l inear izat ion only if system size has changed

* 1. uncondi t ional ly refresh l inear izat ion

*

DOUBLE PRECISION SLI (*)

* l inear ized state vector ( to be integrated outside CTI) ( in )

*

DOUBLE PRECISION SLIDOT (*)

* t ime der ivat ive of l inear ized state vector ( to be integrat ed

* outs ide CTI) ( out )

*

DOUBLE PRECISION FR0(3)

* l inear ized force acting on rim center

* (point of attack = wheel center )

* expressed in inert ia l frame [N] (out )

*

DOUBLE PRECISION TRR0 (3)

* l inear ized torque acting on rim center ,

* expressed in inert ia l frame [Nm]
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* (out )

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred (error message was wri t ten to log ). L inear ized

* system should not be used

3.2.22 CTILR (ctiLoadRoadModel)

SUBROUTINE CTILR (TH , IER ,LIB , MODULE)

*

* TASK

* cosin Tire Inter face: select and load road model l ibrary

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading l ibrary ( error message was

* wri t ten to log ). Simulat ion should be aborted

*

CHARACTER*(*) LIB

* name of dynamic l ibrary , observing resp . OS convent ions ( i n )

*

CHARACTER*(*) MODULE

* name of urm.c - compat ib le module in dynamic l ibrary ,

* observing resp. OS convent ions ( in)

3.2.23 CTILRF (ctiLoadRoadData)

SUBROUTINE CTILRF (TH , IER , ROAD_FILE)

*

* TASK

* cosin Tire Inter face: select and load road data fi le

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading data fi le (error message was
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* wr i t ten to log ). Simulat ion should be aborted

*

CHARACTER*(*) ROAD_FILE

* road data f i lename. Function -pointer - cal led user - def in ed

* road model (urm) is used , if f i le name is preceded by 'urm: ' ( in )

3.2.24 CTILRI (ctiLoadRimModel)

SUBROUTINE CTILRI (TH , IER ,LIB ,MODULE )

*

* TASK

* cosin Tire Inter face: select and load rim model l ibrary

* * * * * **

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading l ibrary ( error message was

* wri t ten to log ). Simulat ion should be aborted

*

CHARACTER*(*) LIB

* name of dynamic l ibrary , observing resp . OS convent ions ( i n )

*

CHARACTER*(*) MODULE

* name of urim.c- compat ib le module in dynamic l ibrary ,

* observing resp. OS convent ions ( in)

3.2.25 CTILRIF (ctiLoadRimData)

SUBROUTINE CTILRIF (TH , IER ,RIM_FILE)

*

* TASK

* cosin Tire Inter face: select and load rim data fi le

* * * * * ** *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading data fi le (error message was

* wri t ten to log ). Simulat ion should be aborted

*
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CHARACTER*(*) RIM_FILE

* rim data f i lename ( in)

3.2.26 CTILS (ctiLoadSoilModel)

SUBROUTINE CTILS (TH , IER ,LIB , MODULE)

*

* TASK

* cosin Tire Inter face: select and load soil model l ibrary

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading l ibrary ( error message was

* wri t ten to log ). Simulat ion should be aborted

*

CHARACTER*(*) LIB

* name of dynamic l ibrary , observing resp . OS convent ions ( i n )

*

CHARACTER*(*) MODULE

* name of usm.c - compat ib le module in dynamic l ibrary ,

* observing resp. OS convent ions ( in)

3.2.27 CTILSF (ctiLoadSuspensionData)

SUBROUTINE CTILSF (TH , IER ,FILE)

*

* TASK

* cosin Tire Inter face: select and load suspension data fi le

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading data fi le ( error message was

* wri t ten to log ). Simulat ion should be aborted

* 2 no l icense avai lable

*

CHARACTER*(*) FILE

* tire data - f i le name ( in)
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This routine will load and pre-process acosin/mbssuspension model for use withinCTIB(ctiComputeForcesOnCarBody

(3.2.7). Suspension model data �les should have �le extension .cm.After installation of cosin software,

you will �nd the following example �les in subdirectory ftire/param 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 can serve as a starting point for user-de�ned

suspension models. For more on the format and contents of these �les, please refer to thecosin/mbs

documentation.

3.2.28 CTILSR (ctiLoadSTIRoadModel)

SUBROUTINE CTILSR (TH , IER ,ROAD_LIB , ROAD_FUNCT)

*

* TASK

* cosin Tire Inter face: select and load STI road model l ibrar y

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading STI l ibrary (error message wa s

* wri t ten to log ). Simulat ion should be aborted

*

CHARACTER*(*) ROAD_LIB

* undecorated name of dynamic l ibrary ( in) , contain ing

* STT - compat ib le road model with cal l ing syntax :

*

* SUBROUTINE STIM (TIME ,DIS , IFLAG , IDROAD , NROPAR ,ROPAR ,

* NCHRDS ,CHRDST , NPRSUR ,NROAD , Z,DZ ,DDZ , DFLAG ,PRSURF , IERR)

*

CHARACTER*(*) ROAD_FUNCT

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

3.2.29 CTILST (ctiLoadSTITireModel)
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SUBROUTINE CTILST (TH , NS , IER ,TIRE_LIB , TIRE_FUNCT)

*

* TASK

* cosin Tire Inter face: select and load STI t ire model l ibrar y

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER NS

* number of time - cont inuous state var iables of STI - compat i b le

* t ire model , to be integrated by cal l ing solver (out)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading STI l ibrar ies (error message was

* wri t ten to log ). Simulat ion should be aborted

*

CHARACTER*(*) TIRE_LIB

* undecorated name of dynamic l ibrary ( in) , contain ing

* STT - compat ib le t ire model with cal l ing syntax :

*

* SUBROUTINE STIM (NDEV , ISWTCH , JOBFLG , IDTYRE ,

* TIME , DIS , TRAMAT , ANGTWC , VEL , OMEGA , OMEGAR ,

* NDEQVR , DEQVAR , NTYPAR , TYPARR , NCHTDS , CHTDST , ROAD , IDROAD ,

* NROPAR , ROPAR , NCHRDS , CHRDST , FORCE , TORQUE , DEQINI , DEQDER ,

* TYRMOD , NVARS , VARINF , NWORK , WRKARR , NIWORK , IWRKAR , IERR)

*

CHARACTER*(*) TIRE_FUNCT

* undecorated name of t ire module in STIL ( in )*

3.2.30 CTILTF (ctiLoadTireData)

SUBROUTINE CTILTF (TH , IER , TIRE_FILE)

*

* TASK

* cosin Tire Inter face: select and load tire data fi le

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when loading data fi le (error message was
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* wr i t ten to log ). Simulat ion should be aborted

* 2 tire model not l icensed. Tire data have not been loaded

*

CHARACTER*(*) TIRE_FILE

* tire data f i lename.

* If data have to be mirrored , place prefix mirror : in front .

* That is , fi le -name mirror :c :\ data \mydata . t ir wi l l mirro r data in

* f i le c :\ data \mydata . t ir ( in )

3.2.31 CTILV (ctiSetModelLevel)

SUBROUTINE CTILV (TH , L)

*

* TASK

* cosin Tire Inter face: set model level

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION L

* model level ( in )

3.2.32 CTIO (ctiPutTydexSignals)

SUBROUTINE CTIO (TH , NOUT ,OUT)

*

* TASK

* cosin Tire Inter face: output

* * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER NOUT

* size of OUT array , as dimensioned in cal l ing program ( in)

*

DOUBLE PRECISION OUT(NOUT)

* output signal array . First 26 signals coincide with the

* standardized STI VARINF output s ignals. Remaining compon ents

* ( star t ing with 31) are tire -model speci f ic addi t ional out put

* signals , cf . respect ive documentat ion. At most , the first NOUT

* components wil l be wri t ten to OUT (out)

3.2.33 CTIOCT (ctiGetOperatingConditions)

SUBROUTINE CTIOCT (TH , T ,R, IER)
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*

* TASK

* cosin Tire Inter face: read operat ing cond. from TeimOrbi t f i le

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R(3)

* rigid -body posi t ion of r im ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

3.2.34 CTIOOF (ctiOpenOutputFile)

SUBROUTINE CTIOOF (TH , IER , OUTPUT_FILE)

*

* TASK

* cosin Tire Inter face: open addi t ional plot output f i le

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

*

CHARACTER*(*) OUTPUT_FILE

* output f i le name ( in)

3.2.35 CTIOS (ctiPutOutputSignal)

SUBROUTINE CTIOS (TH , SIGNAL ,LABEL)

*

* TASK

* cosin Tire Inter face: put out single output signal

* * * * * *

*

* ARGs
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INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION SIGNAL

* value of output signal . 0 , if label not found in signal l ist ( out)

*

CHARACTER*(*) LABEL

* label or label - substr ing of output signal ( in )

3.2.36 CTIPKD (ctiPutTireKeyData)

SUBROUTINE CTIPKD (TH , RMAX ,RDYN ,RSTAT ,MR , IRYY , IRZZ ,MF, IFYY , IFZZ ,CR ,CR2 , IER)

*

* TASK

* cosin Tire Inter face: put out key tire data

* * * * * * *

* ( data needed by cal l ing program)

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION RMAX

* unloaded tire radius at zero camber angle and zero speed [m] (out)

*

DOUBLE PRECISION RDYN

* dynamic rol l ing radius at standard condi t ions [m] (out )

*

DOUBLE PRECISION RSTAT

* loaded tire radius at half LI load [m] (out )

*

DOUBLE PRECISION MR

* share of t ire mass which is considered ' f ixed  to  the r im ' , and

* which needs to be taken into account in the rigid body ' r im ' [ kg]

* ( out )

*

DOUBLE PRECISION IRYY

* share of t ire moment of inert ia about spin axis which is

* considered ' f ixed  to  the r im ' , and which needs to be take n into

* account in the rigid body ' r im ' [ kgm2] (out )

*

DOUBLE PRECISION IRZZ

* share of t ire moment of inert ia about vert ical l axis which i s

* considered ' f ixed  to  the r im ' , and which needs to be take n into

* account in the rigid body ' r im ' ( for symmetry reasons , IRXX = IRZZ

* is assumed) [ kgm2] (out )

*

DOUBLE PRECISION MF

* share of t ire mass which is considered ' free ' [ kg]
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* ( out )

*

DOUBLE PRECISION IFYY

* share of t ire moment of inert ia about spin axis which is

* considered ' free ' [ kgm2] (out )

*

DOUBLE PRECISION IFZZ

* share of t ire moment of inert ia about vert ical axis which is

* considered ' free ' ( for symmetry reasons , IFXX = IFZZ is ass umed)

* [ kgm2] (out )

*

DOUBLE PRECISION CR ,CR2

* coeff ic ients of a quadrat ic approximat ion of the tire radi al

* st i f fness character ist ic at zero camber angle , zero wheel speed ,

* f lat surface , and nominal inf lat ion pressure:

* Fz = cr*d + dr2*d^2 - m*g

* (d global t ire def lect ion in [m] , Fz static wheel load in N). cr

* is given in [N/m] , cr2 in [N/m^2] (out)

*

INTEGER IER

* error f lag (out )

* 0 OK

* 1 tire data cannot be used

3.2.37 CTIPLM (ctiPutLTIMatrix)

SUBROUTINE CTIPLM (TH , KIND ,NS , MAT , IER)

*

* TASK

* COSIN Tire Inter face: put out l inear ized system matr ices

* - - - - - -

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER KIND

* kind of LTI matrix ( in)

* 1 A-matrix

* 2 B-matrix

* 3 C-matrix

* 4 D-matrix

*

INTEGER NS

* number of states as assumed by the cal l ing program ( in)

*

DOUBLE PRECISION MAT(*)

* matrix in ful l and dense storage mode (out )

*

Revision : 5003 Date : 2010 � 11 � 2014 : 56 : 33 + 0100( Sa; 20:Nov 2010)
27



INTEGER IER

* 0 OK

* 1 matrix can not be used (out )

3.2.38 CTIPRP (ctiPutRimProperties)

SUBROUTINE CTIPRP (TH , RR , IRYY , IER)

*

* TASK

* cosin Tire Inter face: put out some important r im propert ie s

* * * * * * *

* ( propert ies eventual ly needed by cal l ing program)

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION RR

* rim radius [m] (out)

*

DOUBLE PRECISION IRYY

* rim moment of inert ia about spin axis , including fixed tire share

* [ kgm2] (out )

*

INTEGER IER

* 0 ok

* 1 tire data can not be used (out )

3.2.39 CTIPTF (ctiSetPPTireDataFilename)

SUBROUTINE CTIPTF (TH , FILEPP)

*

* TASK

* cosin Tire Inter face: set pre - processed tire -data f i lena me

* * * * * * *

*

* ARG

INTEGER TH

* tire handle ( in)

*

CHARACTER*(*) FILEPP

* pre -processed tire -data f i lename ( in)

3.2.40 CTIPTP (ctiPutTireProperties)

SUBROUTINE CTIPTP (TH , RMAX ,RDYN ,MR , IRYY , IRZZ ,CR ,CR2 , IER)

*

* TASK

* cosin Tire Inter face: put out some important t ire propert i es
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* * * * * * *

* needed by the cal l ing program ( reduced version of CTIPKD )

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION RMAX

* unloaded tire radius at zero camber angle and zero speed [m] (out)

*

DOUBLE PRECISION RDYN

* dynamic rol l ing radius at standard condi t ions [m] (out )

*

DOUBLE PRECISION MR

* share of t ire mass which is considered ' f ixed  to  the r im ' , and

* which needs to be taken into account in the rigid body ' r im ' [ kg]

* ( out )

*

DOUBLE PRECISION IRYY

* share of t ire moment of inert ia about spin axis which is

* considered ' f ixed  to  the r im ' , and which needs to be take n into

* account in the rigid body ' r im ' [ kgm2] (out )

*

DOUBLE PRECISION IRZZ

* share of t ire moment of inert ia about vert ical l axis which i s

* considered ' f ixed  to  the r im ' , and which needs to be take n into

* account in the rigid body ' r im ' ( for symmetry reasons , IRXX = IRZZ

* is assumed) [kgm2] (out )

*

DOUBLE PRECISION CR ,CR2

* coeff ic ients of a quadrat ic approximat ion of the tire radi al

* st i f fness character ist ic at zero camber angle , zero wheel speed ,

* f lat surface , and nominal inf lat ion pressure:

* Fz = cr*d + dr2*d^2 - m*g

* (d global t ire def lect ion in [m] , Fz static wheel load in N). cr

* is given in [N/m] , cr2 in [N/m^2] (out)

*

INTEGER IER

* error f lag (out )

* 0 OK

* 1 tire data cannot be used

3.2.41 CTIR (ctiComputeForcesWithExtRoad)

SUBROUTINE CTIR (TH , T,R,A,V ,W,ROAD , MODE , F ,M, IER)

*

* TASK

* cosin Tire Inter face: main rout ine with external road func t ion

* * * *
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*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R(3) ,A(9) ,V(3) ,W(3)

* rigid -body state of r im ( in)

*

* R = posi t ion of r im center in inert ia l frame [m]

*

* A = 3x3 orthogonal t ransformat ion matrix from rim - f ixed

* frame to inert ia l frame. Vectors in rim - f ixed

* frame are to be mult ip l ied by A to result in the

* representat ion in inert ia l frame .

* Example:

*

* (0)

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

* (0)

* = direct ion vector of wheel spinning axis in

* inert ia l frame

*

* A is stored column -wise ( l ike matr ices are stored in

* FORTRAN , but unl ike it is done in C):

*

* A=(A ,A ,A ,A ,..)

* 11 21 31 12

*

* V= translat ional veloci ty of r im center in inert ia l

* frame : V = d/dt (R) [m/s]

*

* W= angular veloci ty vector of r im relat ive to inert ia l

* frame , represented in inert ia l frame [ rad/s]

*

EXTERNAL ROAD

* name of road model Fortran subrout ine or C funct ion

* used in EVRMR ( in)

*

INTEGER MODE

* job control ( in )

* 0 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have not yet been accepted by external

* integrator

* 1 calculate ( if not yet avai lable) or return ( if avai lable)
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* dynamic tire forces . Values of system states at actual

* s imulat ion time T have been accepted by external integrato r

* 2 ( re -) calculate t ire forces regardless on previous succe ss of

* external integrator

* 3 calculate steady -state t ire forces

* 4 calculate stat ic t ire 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 F(3)

* force acting on rim (point of attack = wheel center )

* expressed in inert ia l frame [N] (out )

*

DOUBLE PRECISION M(3)

* moment acting on rim , expressed in inert ia l frame [Nm]

* (out )

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

3.2.42 CTIREC (ctiRecorder)

SUBROUTINE CTIREC (TH ,REC)

*

* TASK

* cosin Tire Inter face: set / unset record output f lag

* * * * ***

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER REC

* record flag ( in)

* 0 stop record output for this t ire instance

* 1 start record output for this t ire instance , use common

* record fi le (does not work with multi - threaded call )

* 2 start record output for this t ire instance , create

* and use indiv idual record fi le

3.2.43 CTIRES (ctiReset)

SUBROUTINE CTIRES

*

* TASK

* cosin Tire Inter face: reset CTI

* * * * ***
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3.2.44 CTIRFM (ctiPutRoadForces)

SUBROUTINE CTIRFM (TH , F ,M)

*

* TASK

* cosin Tire Inter face: put road forces and moments

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION F(3)

* force acting on road reference point ,

* expressed in inert ia l frame [N] (out )

*

DOUBLE PRECISION M(3)

* moment acting on road reference point ,

* expressed in inert ia l frame [Nm] (out )

3.2.45 CTIRM (ctiSetRoadMotionData)

SUBROUTINE CTIRM (TH , R,A ,V ,W)

*

* TASK

* cosin Tire Inter face: set road motion data

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION R(3) ,A(9) ,V(3) ,W(3)

* rigid -body state of road - support ing body ( in)

3.2.46 CTIRP (ctiSetRoadParameters)

SUBROUTINE CTIRP (TH , PRI ,PRD)

*

* TASK

* cosin Tire Inter face: set TYDEX road parameters

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER PRI (*)

* integer road parameter array ( in)
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*

DOUBLE PRECISION PRD(*)

* double precis ion road parameter array ( in)

3.2.47 CTIRT (ctiSetRoadTemperature)

SUBROUTINE CTIRT (TH , RTEMP)

*

* TASK

* cosin Tire Inter face: set road surface temperature

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION RTEMP

* road surface temperature [degC] ( in)

3.2.48 CTIS (ctiSetTireSide)

SUBROUTINE CTIS (TH , SIDE)

*

* TASK

* cosin Tire Inter face: set t ire side

* * * * *

* CTIS must be called prior to loading tire data with CTILTF

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER SIDE

* side on which tire is mounted ( in)

* 0 determined from tire instance:

* left if instance is odd , r ight if instance if even

* 1 left

* 2 right

3.2.49 CTISFT (ctiSaveRecordedForceMoments)

SUBROUTINE CTISFT (TH , F ,T)

*

* TASK

* cosin Tire Inter face: save recorded forces and torques

* * * * * * *

*

* ARGs

INTEGER TH
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* t ire handle ( in)

*

DOUBLE PRECISION F(3) ,T (3)

* recorded forces and torques [N] , [Nm] ( in )

3.2.50 CTISI (ctiGetStates)

SUBROUTINE CTISI (TH , IER , STATE_FILE)

*

* TASK

* cosin Tire Inter face: state array in ( read from fi le )

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when reading state array . Simulat ion shou ld be aborted

*

CHARACTER*(*) STATE_FILE

* fi le to read state array from ( in)

* note that each tire instance needs a separate fi le

3.2.51 CTISN (ctiPutNodePositions)

SUBROUTINE CTISN (TH , ANGLE ,SLAT , RN0 ,RNR ,RNW , IER)

*

* TASK

* cosin Tire Inter face: put out surface node posi t ion

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION ANGLE

* circumferent ia l angle relat ive to rim rotat ion angle [deg ] ( in)

*

DOUBLE PRECISION SLAT

* relat ive path co - ordinate in lateral direction , betw . 0 an d 1

* 0 = left r im bed , 1 = right r im bed ( in)

*

DOUBLE PRECISION RN0(3)

* surface node posi t ion in inert ia l frame (out)

*

DOUBLE PRECISION RNR(3)
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* surface node posi t ion in rim - f ixed frame (out)

*

DOUBLE PRECISION RNW(3)

* surface node posi t ion in W- frame (out )

*

INTEGER IER

* 0 ok

* 1 surface node could not be calculated (out )

3.2.52 CTISO (ctiPutStates)

SUBROUTINE CTISO (TH , IER , STATE_FILE)

*

* TASK

* cosin Tire Inter face: state array out ( write to f i le )

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred when wri t ing state array . Simulat ion shou ld be aborted

*

CHARACTER*(*) STATE_FILE

* fi le to write state array to ( in)

* note that each tire instance needs a separate fi le

3.2.53 CTISP (ctiSetDesignParameter)

SUBROUTINE CTISP (TH ,KP ,VP)

*

* TASK

* cosin Tire Inter face: set design parameter

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER KP

* index of parameter to be set ( in)

*

DOUBLE PRECISION VP

* parameter value to be set ( in)

3.2.54 CTISRM (ctiSetRunTimeMode)
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SUBROUTINE CTISRM (SM)

*

* TASK

* cosin Tire Inter face: set run - t ime speed mode

* * * * * * *

*

* ARGs

INTEGER RSM

* run - t ime speed mode ( in)

* 0 standard mode

* 1 accelerat ion level 1: no model ext .

* 2 accelerat ion level 2: no model ext . , no output

* 3 accelerat ion level 3: no model ext . , no output , coarse mes h

* 4 real - t ime mode: no model ext . , no outp . , coarse m. , no TYDE X

3.2.55 CTISRV (ctiSetServer)

SUBROUTINE CTISRV (PORT ,HOST)

*

* TASK

* cosin Tire Inter face: speci fy remote server

* * * * * **

*

* ARGs

INTEGER PORT

* TCP port used for connect ion. Defaul t port used if negat ive

*

CHARACTER*(*) HOST

* server host name. No remote server used if blank

3.2.56 CTITC (ctiComputeForcesTimeContinuous)

SUBROUTINE CTITC (TH , T ,R,A ,V,W,S, MODE , F ,M,SDOT , IER)

*

* TASK

* cosin Tire Inter face: al ternat ive main routine , for cal l i ng time -

* * * *

* cont inuous tire models , driven by STI inter face

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R(3) ,A(9) ,V(3) ,W(3)

* rigid -body state of r im ( in)

*
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* R= posi t ion of r im center in inert ia l frame [m]

*

* A= 3x3 orthogonal t ransformat ion matrix from rim - f ixed

* frame to inert ia l frame. Vectors in rim - f ixed

* frame are to be mult ip l ied by A to result in the

* representat ion in inert ia l frame .

* Example:

*

* (0)

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

* (0)

* = direct ion vector of wheel spinning axis in

* inert ia l frame

*

* A is stored column -wise ( l ike matr ices are stored in

* FORTRAN , but unl ike it is done in C):

*

* A=(A ,A ,A ,A ,..)

* 11 21 31 12

*

* V= translat ional veloci ty of r im center in inert ia l

* frame : V = d/dt (R) [m/s]

*

* W= angular veloci ty vector of r im relat ive to inert ia l

* frame , represented in inert ia l frame [ rad/s]

*

DOUBLE PRECISION S(*)

* t ire state array , to be integrated by cal l ing solver (out / i n )

* ( out ) in f irst step , ( in) in al l fo l lowing steps

*

INTEGER MODE

* job control ( in )

* 0 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have not yet been accepted by external

* integrator

* 1 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have been accepted by external integrato r

* 2 (re -) calculate t ire forces regardless on previous succe ss of

* external integrator

* 3 calculate steady -state t ire forces

* 4 calculate stat ic t ire forces * DOUBLE PRECISION F(3)

* force acting on rim (point of attack = wheel center )

* expressed in inert ia l frame [N] (out)

*

DOUBLE PRECISION M(3)

* moment acting on rim , expressed in inert ia l frame [Nm]
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* ( out )

*

DOUBLE PRECISION SDOT (*)

* array of t ire state der ivat ives (out )

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

3.2.57 CTITD (ctiSetTreadDepth)

SUBROUTINE CTITD (TH , TREAD_DEPTH)

*

* TASK

* cosin Tire Inter face: set tread depth

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION TREAD_DEPTH

* tread depth [mm] ( in)

3.2.58 CTITS (ctiPutTreadStates)

SUBROUTINE CTITS (TH , XT ,YT ,TYPE , FT , IER)

*

* TASK

* cosin Tire Inter face: put out tread states in footpr int

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION XT ,YT

* co - ordinates in contact frame of tread element where state is to

* be put out [mm] ( in)

*

INTEGER TYPE

* type of state to be put out ( in)

* 1 ground pressure distr ibut ion

* 2 long. shear stress distr ibut ion

* 3 lat . shear stress distr ibut ion

* 4 fr ic t ion coeff . d istr ibut ion

* 5 sl id ing veloci ty

* 6 temperature distr ibut ion
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* 7 tread depth

*

DOUBLE PRECISION FT

* interpolated value of state (out )

*

INTEGER IER

* 0 ok

* 1 state could not be interpolated (out)

3.2.59 CTITT (ctiSetAmbientTemperature)

SUBROUTINE CTITT (TH , TEMP)

*

* TASK

* cosin Tire Inter face: set t ire (or ambient) temperature

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION TEMP

* tire (or ambient) temperature [degC] ( in)

3.2.60 CTIUWE (ctiUpdateWheelEnvelope)

SUBROUTINE CTIUWE (TH)

*

* TASK

* cosin Tire Inter face: update wheel envelope

* * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

3.2.61 CTIV (ctiVerbose)

SUBROUTINE CTIV (TH , VERB)

*

* TASK

* cosin Tire Inter face: set / unset verbosi ty

* * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

INTEGER VERB
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* verbosi ty ( in)

* 0 verbosi ty for t ire TI off

* 1 verbosi ty for t ire TI on

3.2.62 CTIVS (ctiSetVehicleStates)

SUBROUTINE CTIVS (RV ,AV ,VV ,WV)

*

* TASK

* cosin Tire Inter face: set vehic le states

* * * * * *

*

* ARGs

DOUBLE PRECISION RV(3) ,AV(9) ,VV(3) ,WV(3)

* rigid -body state of vehic le body ( for use in animat ion) ( in )

3.2.63 CTIWRP (ctiSetWheelCenterRefPosition)

SUBROUTINE CTIWRP (TH , R0R0L ,A0RL)

*

* TASK

* cosin Tire Inter face: set wheel center reference posi t ion

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION R0R0L (3)

* wheel center reference posi t ion in global coordinates ( in )

*

DOUBLE PRECISION A0RL (9)

* wheel reference transformat ion matrix ( in )

3.2.64 CTIWWE (ctiWriteWheelEnvelope)

SUBROUTINE CTIWWE (TH)

*

* TASK

* cosin Tire Inter face: write wheel envelope

* * * * * * *

*

* ARGs

INTEGER TH

* tire handle ( in)
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4 Cosin Tire Interface Multi-Threading Extension (CTIMT)

FTire and HTire solver allows to run the time integration of multiple tire instances in parallel. This can

save a signi�cant amount of computing time on multi-CPU systems.

The multi-threading extension ofCTI are an extension to the API functions, providing multi-threaded

evaluation calls.

In the multi-threading extension ofCTI , an extra program thread is assigned to every tire instance.

Passing information to and from these threads is organized within CTI . Typically, in every time step of

the calling integrator, every thread receives actual values of its input signals (like the respective wheel

position and velocity values). Then, it will advance one step in time and return the resulting output

signals (like the respective wheel forces and moments) in commonly known variables. After completion

of the time step, the thread will wait until it is triggered byCTI to perform the next step.

Obviously, all threads may (and should) run in parallel. They are not directly interfering in any way with

each other. Somehow simpli�ed, this property is called `thread-safe'. Best performance will be reached

if, in a single time step, all threads receive their input signals at the beginning of the step and then start

computing simultaneously. The calling program starts waiting for the results only afterall threads have

been made busy.

Some parts of the initialization ofCTI inevitably must run sequentially, for several software architectural

reasons. Anyway, this is not relevant with respect to computing time. The only potentially time-

consuming computation during initialization is theFTire pre-processing in case its data have changed.

But this pre-processing, in most cases, is required only forone tire instance. The others share the same

pre-processed data. Because of this, pre-processing cannot be parallelized 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 tire and road 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 and velocity variables and tell the respective

thread to perform one step, using theCTI functions CTIMT (ctiComputeForcesMT)or

CTIAMT (ctiComputeForcesOnWCarrierMT)

b) in a second loop, only after having triggeredall threads by completing the �rst loop, wait for

all threads to complete the current step and return the resulting wheel forces and moments.

Both is performed by theCTI function CTIMTG (ctiGetForcesMT);

4. Terminate all threads andCTI functions by callingCTICLS (ctiClose) , as usual.

The complete time-loop part in step (2) of this algorithm is implemented in the two routinesCTIL

(ctiComputeForcesList) andCTIAL (ctiComputeForcesOnWCarrierList) . These routines act as if
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they were simultaneous calls to routineCTI (ctiComputeForces) or CTIA (ctiComputeForcesOnWheelCarrier) ,

respectively, but in full multi-threaded mode.

Note that, when using the latter two user-friendly routines, neither CTIMT (ctiComputeForcesMT),

CTIAMT (ctiComputeForcesOnWCarrierMT)nor CTIMTG (ctiGetForcesMT) is required. Those rou-

tines might be necessary if the tire instances are treated bythe calling solver at di�erent times or in

di�erent places.

Simple main programs demonstrating multi-threadedCTI application are contained in theCTI SDK:

ctimt.F for Fortran andctimtc.c for C/C++ languages.

4.2 API Reference

4.2.1 CTIMT (ctiComputeForcesMT)

SUBROUTINE CTIMT (TH , T ,R,A ,V,W, MODE , IER)

*

* TASK

* cosin Tire Inter face: compute forces in multi - threading m ode

* * * * * *

*

* ARG

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R(3) ,A(9) ,V(3) ,W(3)

* rigid -body state of r im ( in)

*

* R = posi t ion of r im center in inert ia l frame [m]

*

* A = 3x3 orthogonal t ransformat ion matrix from rim - f ixed

* frame to inert ia l frame. Vectors in rim - f ixed

* frame are to be mult ip l ied by A to result in the

* representat ion in inert ia l frame .

* Example:

*

* (0)

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

* (0)

* = direct ion vector of wheel spinning axis in

* inert ia l frame

*

* A is stored column -wise ( l ike matr ices are stored in

* FORTRAN , but unl ike it is done in C):

*
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* A=(A ,A ,A ,A ,..)

* 11 21 31 12

*

* V= translat ional veloci ty of r im center in inert ia l

* frame : V = d/dt (R) [m/s]

*

* W= angular veloci ty vector of r im relat ive to inert ia l

* frame , represented in inert ia l frame [ rad/s]

*

INTEGER MODE

* job control ( in )

* 0 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have not yet been accepted by external

* integrator

* 1 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have been accepted by external integrato r

* 2 ( re -) calculate t ire forces regardless on previous succe ss of

* external integrator

* 3 calculate steady -state t ire forces

* 4 calculate stat ic t ire forces

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

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

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

4.2.2 CTIAMT (ctiComputeForcesOnWCarrierMT)

SUBROUTINE CTIAMT (TH , T ,R,A ,V ,W,TDR ,TBR , MODE , IER)

*

* TASK

* cosin Tire Inter face: al ternat ive routine , coupl ing

* * * * *

* the tire model to wheel carr ier instead of r im.

* Compute forces in multi - threaded mode

* * *

*

* ARG

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION R(3) ,A(9) ,V(3) ,W(3)
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* rigid -body state of r im ( in)

*

* R= posi t ion of r im center in inert ia l frame [m]

*

* A= 3x3 orthogonal t ransformat ion matrix from rim - f ixed

* frame to inert ia l frame. Vectors in rim - f ixed

* frame are to be mult ip l ied by A to result in the

* representat ion in inert ia l frame .

* Example:

*

* (0)

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

* (0)

* = direct ion vector of wheel spinning axis in

* inert ia l frame

*

* A is stored column -wise ( l ike matr ices are stored in

* FORTRAN , but unl ike it is done in C):

*

* A=(A ,A ,A ,A ,..)

* 11 21 31 12

*

* V = translat ional veloci ty of r im center in inert ia l

* frame : V = d/dt (R) [m/s]

*

* W = angular veloci ty vector of r im relat ive to inert ia l

* frame , represented in inert ia l frame [ rad/s]

*

DOUBLE PRECISION TDR ,TBR

* drive torque and brake torque ( meaning l ike in rout ine CTIA ) ( in)

*

INTEGER MODE

* job control ( in )

* 0 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have not yet been accepted by external

* integrator

* 1 calculate ( if not yet avai lable) or return ( if avai lable)

* dynamic tire forces . Values of system states at actual

* s imulat ion time T have been accepted by external integrato r

* 2 ( re -) calculate t ire forces regardless on previous succe ss of

* external integrator

* 3 calculate steady -state t ire forces

* 4 calculate stat ic t ire forces

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

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

*

INTEGER IER

Revision : 5003 Date : 2010 � 11 � 2014 : 56 : 33 + 0100( Sa; 20:Nov 2010)
44



* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

4.2.3 CTIMTG (ctiGetForcesMT)

SUBROUTINE CTIMTG (TH , F ,M)

*

* TASK

* cosin Tire Interface , get forces in multi - threading mode

* * * * * * *

*

* ARG

INTEGER TH

* tire handle ( in)

*

DOUBLE PRECISION F(3)

* force acting on wheel carr ier ( point of attack = wheel cente r ) ,

* expressed in inert ia l frame [N]

* (out )

*

DOUBLE PRECISION M(3)

* moment acting on wheel carrier , expressed in inert ia l fram e [Nm]

* (out )

4.2.4 CTIL (ctiComputeForcesList)

SUBROUTINE CTIL (NTHA , THA , T,RA ,AA ,VA ,WA , MODE , FA ,MA , IER)

*

* TASK

* cosin Tire Interface , compute forces for l ist of t ire insta nces

* * * * *

* in multi - threaded mode

*

* ARG

INTEGER NTHA

* number of t ire handles in array ( in )

*

INTEGER THA(*)

* array (= l ist ) of t i rehandles ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION RA(3 ,*) ,AA (9 ,*) ,VA (3 ,*) ,WA(3 ,*)

* arrays of rigid -body states of r ims

* ( for every single t ire handle meaning l ike in rout ine CTI) ( in )

*

INTEGER MODE
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* job control , meaning l ike in rout ine CTI ( in)

*

DOUBLE PRECISION FA(3 ,*)

* array of forces acting on rims ( point of attack = wheel cente r )

* expressed in inert ia l frame [N] (out )

*

DOUBLE PRECISION MA(3 ,*)

* array of moments acting on rims , expressed in inert ia l fram e [Nm]

* (out )

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)

4.2.5 CTIAL (ctiComputeForcesOnWCarrierList)

SUBROUTINE CTIAL (NTHA , THA , T ,RA ,AA ,VA ,WA ,TDRA ,TBRA , MODE , FA ,MA , IER)

*

* TASK

* cosin Tire Inter face: al ternat ive main routine , coupl ing

* * * * *

* the tire model to wheel carr ier instead of r im. Compute forc es for l ist

* *

* of t ire instances in multi - threaded mode

*

* ARG

INTEGER NTHA

* number of t ire handles in array ( in )

*

INTEGER THA(*)

* array (= l ist ) of t ire handles ( in)

*

DOUBLE PRECISION T

* simulat ion time ( in)

*

DOUBLE PRECISION RA(3 ,*) ,AA (9 ,*) ,VA (3 ,*) ,WA(3 ,*)

* arrays of rigid -body states of wheel carr iers

* ( for every single t ire handle meaning l ike in rout ine CTIA) ( in)

*

DOUBLE PRECISION TDRA(*) ,TBRA (*)

* arrays of drive torques and brake torques ( for every single t ire

* handle meaning l ike in rout ine CTIA) ( in)

*

INTEGER MODE

* job control , meaning l ike in rout ine CTIA ( in)

*

DOUBLE PRECISION FA(3 ,*)

* array of forces acting on wheel carr iers ( point of attack = w heel center )
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* expressed in inert ia l frame [N] (out )

*

DOUBLE PRECISION MA(3 ,*)

* array of moments acting on wheel carriers , expressed in ine rt ia l frame [Nm]

* (out )

*

INTEGER IER

* error f lag (out )

* 0 ok

* 1 error occurred ( error message was wri t ten to log)
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5 CTI/server Client Interface (CTICLI)

5.1 Program Structure of CTICLI Applications

The CTI client API (CTICLI) provides command redirection toa remote CTI/server. No computation is

done on the local machine, all requests are forwarded to the server.

CTICLI aims to provide equivalent calls for every CTI function call. However, not every CTI call can map

to a CTICLI function by concept (e.g. animation). on the other hand, CTICLI provides additional calls,

having no equivalents in CTI, for CTI/server administration. A comparison table of CTI and CTICLI is

given in5.3.

CTICLI can be used in two di�erent ways:

� by calling the standard CTI functions and an addtional call to CTISRV (ctiSetServer) in the CTI

initialization phase (see5.2)

� by replacing the CTI functions with their respective CTICLIequivalents in the user code.

Fig. 1 shows an application using a CTICLI library to forward CTI calls to a remote CTI/server.

Figure 1: Call to CTI/server using dynamically linked CTICLI library

The CTICLI library can be compiled and linked statically with the calling application (Fig.2), e.g. in a

HIL environment. CTICLI is available as source code on request.
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Figure 2: Call to CTI/server using statically linked CTICLIlibrary

5.2 CTI / CTICLI gateway

CTICLI functionality is included with the CTI library. The calling application can connect to a CTI/server

using the ctiSetServer function call (see3.2.55). All subsequent calls to CTI functions will be redirected

to the CTI/server.

Note The calling application has to check error return codes verycarefully. If the server connection fails,

all subsequent CTI calls will we handled by the local CTI library.

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

Figure 3: Call to local CTI library

After connecting to the target CTI/server, all computationis done on the remote host.
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Figure 4: Call to a CTI/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

(3.2.4) ctiAnimateOnly

(3.2.6) ctiAnimateScene

(??) ctiCallingSolver Server will call CTI with

dedicated call �ag

ctiCheckLicense

(3.2.10) ctiClose cticliClose +

(3.2.9) ctiCloseTire cticliCloseTire +

(3.2.1) ctiComputeForces cticliComputeForces +

(4.2.4) ctiComputeForcesList cticliComputeForcesList +

(3.2.7) ctiComputeForcesOnCarBody cticliComputeForcesOnCarBody +

(3.2.2) ctiComputeForcesOnWheelCarrier ctiComputeForcesOnWheelCarrier +

(4.2.5) ctiComputeForcesOnWCarrierList cticliComputeForcesOnWCarrierList +

(3.2.56) ctiComputeForcesTimeContinuous

(3.2.41) ctiComputeForcesWithExtRoad Passing local function pointers

not supported on server side

cticliDownloadFile

(3.2.13) ctiEnableTimeContinuous

(3.2.11) ctiEvaluateRoadCourse cticliEvaluateRoadCourse +

(3.2.12) ctiEvaluateRoadHeight cticliEvaluateRoadHeight +

(3.2.33) ctiGetOperatingConditions cticliGetOperatingConditions +

(3.2.14) ctiGetRoadParameters cticliGetRoadParameters +

(3.2.15) ctiGetRoadSize
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CTI CTICLI CTI/CTICLI gateway Remarks

cticliGetServerStats

(3.2.50) ctiGetStates cticliGetStates +

(3.2.16) ctiGetStepSize cticliGetStepSize +

(3.2.18) ctiInitialize

(3.2.20) ctiKillSolverOnEsc Client disconnection will always

end CTI session

(3.2.21) ctiLinearize +

cticliListFilesCti

cticliListFilesRdf

cticliListFilesSusp

cticliListFilesTir

cticliListWorkdir

(3.2.24) ctiLoadRimModel Access to dynamic libraries not

applicable on server side

(3.2.22) ctiLoadRoadModel

(3.2.26) ctiLoadSoilModel

(3.2.28) ctiLoadSTIRoadModel

(3.2.29) ctiLoadSTITireModel

(3.2.27) ctiLoadRimData cticliLoadRimData +

(3.2.27) ctiLoadSuspensionData cticliLoadSuspensionData +

(3.2.27) ctiLoadTireData cticliLoadTireData +

(3.2.34) ctiOpenOutputFile cticliOpenOutputFile +

(3.2.37) ctiPutLTIMatrix

(3.2.51) ctiPutNodePositions cticliPutNodePositions +

(3.2.35) ctiPutOutputSignal ctiPutOutputSignal +

(3.2.44) ctiPutRoadForces cticliPutRoadForces +
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CTI CTICLI CTI/CTICLI gateway Remarks

(3.2.52) ctiPutStates cticliPutStates +

(3.2.38) ctiPutRimProperties cticliPutRimProperties +

(3.2.36) 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) ctiSetIn�ationPressure cticliSetIn�ationPressure +

(3.2.31) ctiSetModelLevel cticliSetModelLevel

(3.2.39) ctiSetPPTireDataFilename PP always written to separate

�le on server side

(3.2.45) ctiSetRoadMotionData cticliSetRoadMotionData +

(3.2.46) ctiSetRoadParameters cticliSetRoadParameters +

(3.2.47) ctiSetRoadTemperature cticliSetRoadTemperature +

(3.2.54) ctiSetRunTimeMode cticliSetRunTimeMode +

(3.2.55) ctiSetServer cticliSetServer +

(3.2.48) ctiSetTireSide cticliSetTireSide +

(3.2.57) ctiSetTreadDepth cticliSetTreadDepth +
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CTI CTICLI CTI/CTICLI gateway Remarks

(3.2.62) ctiSetVehicleStates

(3.2.63) ctiSetWheelCenterRefPosition cticliSetWheelCenterRefPosition +

(3.2.60) ctiUpdateWheelEnvelope cticliUpdateWheelEnvelope +

(3.2.61) ctiVerbose cticliVerbose +

(3.2.5) ctiWriteAdditionalOutput cticliWriteAdditionalOutput + Output �le has to be

downloaded at simulation end

(3.2.64) ctiWriteWheelEnvelope cticliWriteWheelEnvelope + Output �le has to be

downloaded at simulation end

R
evision

:
5003

D
ate

:
2010

�
11

�
2014

:
56

:
33

+
0100(

S
a;

20
:N

ov
2010)

54



5.4 API reference

Parameters of the CTICLI functions are corresponding to theparameters of the respective CTI function.

See the CTI API documentation (3.2) for a detailed description.

CTICLI functions have two additional common parameters only documented 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

i n t c t i c l i C l o s e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t d l w d i r / � i n � /

)

CTICLICLS ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER d l w di r )

� dlwdir

0 : Disconnect without dowloading �les from server working directory

1 : Download �les to current working directory before disconnecting

5.4.2 cticliCloseTire

i n t c t i c l i C l o s e T i r e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

)

CTICLICLH ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th )

5.4.3 cticliComputeForces

i n t c t i c l i C o m p u t e F o r c e s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le t /� i n � /

, doub le� r / � i n � /

, doub le� a / � i n � /

, doub le� v / � i n � /
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, doub le� w / � i n � /

, i n t mode /� i n � /

, doub le� f / � out � /

, doub le� m / � out � /

, i n t � i e r / � out � /

)

CTICLINR ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION t , DOUBLE PRECISION r (3 ) , DOUBLE PRECISION a (9 ) ,DOUBLE

PRECISION v (3 ) , DOUBLE PRECISION w(3 ) , INTEGER mode , DOUBLE

PRECISION f (3 ) , DOUBLE PRECISION m(3) , INTEGER i e r )

5.4.4 cticliComputeForcesList

i n t c t i c l i C o m p u t e F o r c e s L i s t ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t n t i a / � i n � /

, i n t � t i a / � i n � /

, doub le t /� i n � /

, doub le� ra / � i n � /

, doub le� aa / � i n � /

, doub le� va / � i n � /

, doub le� wa / � i n � /

, i n t mode /� i n � /

, doub le� f a / � out � /

, doub le� ma / � out � /

, i n t � i e r / � out � /

)

CTICLIL ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER nt ia , INTEGER t i a (� )

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

(9 , � ) , DOUBLE PRECISION va (3 ,� ) , DOUBLE PRECISION wa (3 ,� ) , INTEGER

mode , DOUBLE PRECISION f a (3 ,� ) , DOUBLE PRECISION ma(3 ,� ) , INTEGER

i e r )

5.4.5 cticliComputeForcesOnCarBody

i n t c t ic l iComputeForcesOnCarBody ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le t /� i n � /

, doub le� r0b0 / � i n � /

, doub le� a0b / � i n � /

, doub le� v0b0 /� i n � /
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, doub le� w0b0 /� i n � /

, doub le t d r /� i n � /

, doub le t b r /� i n � /

, i n t n in / � i n � /

, doub le� i n / � i n � /

, i n t mode /� i n � /

, doub le� fb0 / � i n � /

, doub le� tbb0 / � i n � /

, i n t nout / � i n � /

, doub le� out / � out � /

, i n t � i e r / � out � /

)

CTICLIB ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE PRECISION

t , DOUBLE PRECISION r0b0 (3 ) , DOUBLE PRECISION a0b (9 ) , DOUBLE

PRECISION v0b0 (3 ) , DOUBLE PRECISION w0b0 (3 ) , DOUBLE PRECISION tdr ,

DOUBLE PRECISION tbr , INTEGER nin , DOUBLE PRECISION i n (� ) , INTEGER

mode , DOUBLE PRECISION fb0 , DOUBLE PRECISION tbb0 , INTEGERnout ,

DOUBLE PRECISION out (� ) , INTEGER i e r )

5.4.6 cticliComputeForcesOnWCarrierList

i n t c t i c l i C o m pu t e Fo r c e s O nW C a r r i e r L i s t ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t n t i a / � i n � /

, i n t � t i a / � i n � /

, doub le t /� i n � /

, doub le� ra / � i n � /

, doub le� aa / � i n � /

, doub le� va / � i n � /

, doub le� wa / � i n � /

, doub le� t d r a / � i n � /

, doub le� t b r a / � i n � /

, i n t mode /� i n � /

, doub le� f a / � out � /

, doub le� ma / � out � /

, i n t � i e r / � out � /

)

CTICLIAL ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER nt ia ,INTEGER t i a

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

aa (9 ,� ) , DOUBLE PRECISION va (3 ,� ) , DOUBLE PRECISION wa (3 ,� ) , DOUBLE

PRECISION t d r a (� ) , DOUBLE PRECISION t b r a (� ) , INTEGER mode , DOUBLE
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PRECISION f a (3 ,� ) , DOUBLE PRECISION ma(3 ,� ) , INTEGER i e r )

5.4.7 cticliComputeForcesOnWheelCarrier

i n t c t i c l i C o m pu t e Fo r c e s OnWhe e l Ca r r i e r ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le t /� i n � /

, doub le� r / � i n � /

, doub le� a / � i n � /

, doub le� v / � i n � /

, doub le� w / � i n � /

, doub le t d r /� i n � /

, doub le t b r /� i n � /

, i n t mode /� i n � /

, doub le� f / � out � /

, doub le� m / � out � /

, i n t � i e r / � out � /

)

CTICLIA ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE PRECISION

t , DOUBLE PRECISION r (3 ) , DOUBLE PRECISION a (9 ) , DOUBLE PRECISION v

(3 ) , DOUBLE PRECISION w(3 ) , DOUBLE PRECISION tdr , DOUBLE PRECISION

tbr , INTEGER mode , DOUBLE PRECISION f (3 ) , DOUBLE PRECISIONm(3) ,

INTEGER i e r )

5.4.8 cticliDownloadFile

i n t c t i c l i D o w n l o a d F i l e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, char� f i l e / � i n � /

, char� o u t f i l e / � i n � /

)

� �le

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 binding available.

5.4.9 cticliEvaluateRoadCourse
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i n t c t i c l i E v a l u a t e R o a d C o u r s e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le tp /� i n � /

, doub le� x / � out � /

, doub le� y / � out � /

, doub le� z / � out � /

, doub le� xp / � out � /

, doub le� yp / � out � /

, doub le� zp / � out � /

, doub le� mue /� out � /

, i n t � i e r / � out � /

)

CTICLIERC ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION tp , DOUBLE PRECISION x , DOUBLE PRECISION y , DOUBLE

PRECISION z , DOUBLE PRECISION xp , DOUBLE PRECISION yp , DOUBLE

PRECISION zp , DOUBLE PRECISION mue , INTEGER i e r )

5.4.10 cticliEvaluateRoadHeight

i n t c t i c l i E v a l u a t e R o a d H e i g h t ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le t /� out � /

, doub le� x / � out � /

, doub le� y / � out � /

, doub le� z / � out � /

, doub le� vx / � out � /

, doub le� vy / � out � /

, doub le� vz / � out � /

, doub le� mue /� out � /

, i n t � i e r / � out � /

)

CTICLIERH( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION t , DOUBLE PRECISION x , DOUBLE PRECISION y , DOUBLE

PRECISION z , DOUBLE PRECISION vx , DOUBLE PRECISION vy , DOUBLE

PRECISION vz , DOUBLE PRECISION mue , INTEGER i e r )

5.4.11 cticliGetOperatingConditions

i n t c t i c l i G e t O p e r a t i n g C o n d i t i o n s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /
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, i n t t i / � i n � /

, doub le t /� i n � /

, doub le� r / � out � /

, i n t � i e r / � out � /

)

CTICLIOCT( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION t , DOUBLE PRECISION r , INTEGER i e r )

5.4.12 cticliGetRoadParameters

i n t c t i c l i G e t R o a dP a r a m e t e r s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t � p r i / � out � /

, doub le� prd / � out � /

)

CTICLIGRP( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER p r i (� )

, DOUBLE PRECISION prd (� ) )

5.4.13 cticliGetServerStats

i n t c t i c l i G e t S e r v e r S t a t s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t � n t i r / � out � /

, i n t � n r d f / � out � /

, i n t � n c t i l i b / � out � /

, i n t � nconnect /� out � /

, i n t � nmaxc l i en t /� out � /

, i n t � n c t i c l i / � out � /

, l ong i n t � 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 CTI commands

� nhtml

Total number of delivered administration pages

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

5.4.14 cticliGetStates

i n t c t i c l i G e t S t a t e s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t � i e r / � out � /

, char� f i l e n a m e /� i n � /

)

CTICLISI ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER i e r ,

CHARACTER i n f i l e )

5.4.15 cticliGetStepSize

i n t c t i c l i G e t S t e p S i z e ( i n t s r v s o c k /� i n t � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le� h / � out � /

, doub le� t / � out � /

)

CTICLIGS ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION h , DOUBLE PRECISION t )

5.4.16 cticliLinearize

i n t c t i c l i L i n e a r i z e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le t /� i n � /

, doub le� r 0 r 0 / � i n � /

, doub le� a0r / � i n � /

, doub le� v0r0 / � i n � /

, doub le� w0r0 / � i n � /
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, doub le� f rmax / � i n / out � /

, i n t � n / � i n / out � /

, i n t j ob / � i n � /

, doub le� s l i / � out � /

, doub le� s l i d o t / � out � /

, doub le� f r 0 / � out � /

, doub le� t r r 0 / � out � /

, i n t � i e r / � out � /

)

CTICLILI ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION t , DOUBLE PRECISION r 0 r 0 (3 ) , DOUBLE PRECISION a0r (9 ) ,

DOUBLE PRECISION v0r0 (3 ) , DOUBLE PRECISION w0r0 (3 ) , DOUBLE PRECISION

frmax , INTEGER n , INTEGER job , DOUBLE PRECISION s l i (� ) , DOUBLE

PRECISION s l i d o t (� ) , DOUBLE PRECISION f r0 , DOUBLE PRECISION t r r 0 ,

INTEGER i e r )

5.4.17 cticliListFilesTir

i n t c t i c l i L i s t F i l e s T i r ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t � n f i l e / � out � /

, char�� f i l e / � out � /

)

� n�le

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. Caller must free memory when not needed any longer.

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

5.4.18 cticliListFilesRdf

see5.4.17

5.4.19 cticliListFilesCti

see5.4.17
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5.4.20 cticliListFilesSusp

see5.4.17

5.4.21 cticliListWorkdir

see5.4.17

5.4.22 cticliLoadTireData

i n t c t i c l i L o a d T i r e D a t a ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t a r g e t d i r / � i n � /

, i n t � i e r / � out � /

, char� f i l e n a m e /� i n � /

)

CTICLILTF ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER

t a r g e t d i r , INTEGER i e r , CHARACTER i n f i l e )

� targetdir

CTICLI_TARGETDIR_DBTIR : Search �le in tire parameter database. The �le is searched by

the basename of the�lename passed

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

searched.

� ier

Exit status

� �lename[FILENAME_MAX]

File name. Meaning depends oftargetdir. Seetargetdir parameter description for details.

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

5.4.23 cticliLoadRimData

see5.4.23

5.4.24 cticliLoadRoadData

see5.4.22

5.4.25 cticliLoadSuspensionData

see5.4.22
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5.4.26 cticliLoadCtiLibrary

see5.4.22

5.4.27 cticliOpenOutputFile

i n t c t i c l i O p e n O u t p u t F i l e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t � i e r / � out � /

, char� o u t f i l e / � i n � /

)

CTICLIOOF( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER i e r ,

CHARACTER i n f i l e )

5.4.28 cticliPutNodePositions

i n t c t i c l i P u t N o d e P o s i t i o n s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le ang /� i n � /

, doub le s l a t /� i n � /

, doub le� rn0 / � out � /

, doub le� r n r / � out � /

, doub le� rnw / � out � /

, i n t � i e r / � out � /

)

CTICLISN( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION ang , DOUBLE PRECISION s l a t , DOUBLE PRECISION rn0, DOUBLE

PRECISION r n r (� ) , DOUBLE PRECISION rnw (� ) , INTEGER i e r )

5.4.29 cticliPutOutputSignal

i n t c t i c l i P u t O u t p u t S i g n a l ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le� o u t v a l / � out � /

, char� l a b e l /� i n � /

)

CTICLIOS( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION outva l , CHARACTER i n l a b e l )
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5.4.30 cticliPutRoadForces

i n t c t i c l i P u t R o a d F o r c e s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le� f / � out � /

, doub le� m / � out � /

)

CTICLIRFM ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION f (3 ) , DOUBLE PRECISION m(3) )

5.4.31 cticliPutRimProperties

i n t c t i c l i P u t R i m P r o p e r t i e s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le� r r / � out � /

, doub le� i r y y / � out � /

, i n t � i e r / � out � /

)

CTICLIPRP( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION r r , DOUBLE PRECISION i r y y , INTEGER i e r )

5.4.32 cticliPutStates

i n t c t i c l i P u t S t a t e s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t � i e r / � out � /

, char� f i l e n a m e /� i n � /

)

CTICLISO( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER i e r ,

CHARACTER i n f i l e )

5.4.33 cticliPutTireKeyData

i n t c t i c l i P u t T i r e K e y D a t a ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le� rmax / � out � /

, doub le� rdyn / � out � /
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, doub le� r s t a t / � out � /

, doub le� mr / � out � /

, doub le� i r y y / � out � /

, doub le� i r z z / � out � /

, doub le� mf / � out � /

, doub le� i f y y / � out � /

, doub le� i f z z / � out � /

, doub le� c r / � out � /

, doub le� c r2 / � out � /

, i n t � i e r / � out � /

)

CTICLIPKD( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION rmax , DOUBLE PRECISION rdyn , DOUBLE PRECISION r st a t ,

DOUBLE PRECISION mr , DOUBLE PRECISION i r y y , DOUBLE PRECISION i r z z ,

DOUBLE PRECISION mf , DOUBLE PRECISION i f y y , DOUBLE PRECISION i f z z ,

DOUBLE PRECISION cr , DOUBLE PRECISION cr2 , INTEGER i e r )

5.4.34 cticliPutTireProperties

i n t c t i c l i P u t T i r e P r o p e r t i e s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le� rmax / � out � /

, doub le� rdyn / � out � /

, doub le� mr / � out � /

, doub le� i r y y / � out � /

, doub le� i r z z / � out � /

, doub le� c r / � out � /

, doub le� c r2 / � out � /

, i n t � i e r / � out � /

)

CTICLIPTP( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION rmax , DOUBLE PRECISION rdyn , DOUBLE PRECISION mr, DOUBLE

PRECISION i r y y , DOUBLE PRECISION i r z z , DOUBLE PRECISION cr, DOUBLE

PRECISION cr2 , INTEGER i e r )

5.4.35 cticliPutTreadStates

i n t c t i c l i P u t T r e a d S t a t e s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t th / � i n � /

, doub le x t /� i n � /
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, doub le y t /� i n � /

, i n t t ype / � i n � /

, doub le� f t / � out � /

, i n t � i e r / � out � /

)

CTICLITS ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER th , DOUBLE

PRECISION xt , DOUBLE PRECISION yt , INTEGER type , DOUBLE PRECISION f t

, INTEGER i e r )

5.4.36 cticliPutTydexSignals

i n t c t i c l i P u t T y d e x S i g n a l s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t nout / � i n � /

, doub le� out / � out � /

)

CTICLIO( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER nout ,

DOUBLE PRECISION out (� ) )

5.4.37 cticliRecorder

i n t c t i c l i R e c o r d e r ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t f l a g / � i n � /

)

CTICLIREC ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER f l a g )

5.4.38 cticliSaveRecordedForcesMoments

i n t c t i c l iSaveRecordedForcesMomen ts ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le� f / � i n � /

, doub le� m / � i n � /

)

CTICLISFT( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION f (3 ) , DOUBLE PRECISION m(3) )

5.4.39 cticliSetAmbientTemperature
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i n t c t i c l i S e t A m b i e n t T e m pe r a t u r e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le temp /� i n � /

)

CTICLITT( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION temp )

5.4.40 cticliSetAnimationStepSize

i n t c t i c l i S e t A n i m a t i o n S t e p S i z e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le ha /� i n � /

)

CTICLIHAN( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION ha )

5.4.41 cticliSetDesignParameter

i n t c t i c l i S e t D e s i g n P a r a m e t e r ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t i d x / � i n � /

, doub le v a l /� i n � /

)

CTICLISP( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER idx ,

DOUBLE PRECISION v a l )

5.4.42 cticliSetIn�ationPressure

i n t c t i c l i S e t I n f l a t i o n P r e s s u r e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le p /� i n � /

)

CTICLIIP ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION p )

5.4.43 cticliSetModelLevel
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i n t c t i c l i S e t M o d e l L e v e l ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le l e v e l /� i n � /

)

CTICLILV ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION l e v e l )

5.4.44 cticliSetRoadMotionData

i n t c t i c l i S e t R o a dM o t i o nDa ta ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le� r / � i n � /

, doub le� a / � i n � /

, doub le� v / � i n � /

, doub le� w / � i n � /

)

CTICLIRM ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION r (3 ) , DOUBLE PRECISION a (9 ) , DOUBLE PRECISION v (3 ) , DOUBLE

PRECISION w(3 ) )

5.4.45 cticliSetRoadParameters

i n t c t i c l i S e t R o a d P a r a m e t e r s ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t � p r i / � i n � /

, doub le� prd / � i n � /

)

CTICLIRP( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER p r i (� ) ,

DOUBLE PRECISION prd (� ) )

5.4.46 cticliSetRoadTemperature

i n t c t i c l i S e t R o a dT e m pe r a t u r e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le temp /� i n � /

)
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CTICLIRT ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION temp )

5.4.47 cticliSetRunTimeMode

i n t c t ic l iSe tRunT imeMode ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t mode /� i n � /

)

CTICLISRM( INTEGER srvsock , EXTERNAL ct imsg , INTEGER mode)

5.4.48 cticliSetServer

i n t c t i c l i S e t S e r v e r ( i n t� s r v s o c k /� out � /

, vo id� c t imsg /� i n � /

, i n t to / � i n � /

, i n t po r t / � i n � /

, i n t � i e r / � out � /

, char� hostname /� i n � /

)

CTICLISRV ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER to , INTEGER por t ,

INTEGER i e r , CHARACTER i n h o s t )

� srvsock

Server connection handle. Checkier carefully to verify the connection was established successfully.

� to

Connection idle timeout. Connections are disconnected when no data was exchanges forto seconds.

to=0 will wait in�nitely.

� port

Server listening port

� ier

Exit status

� hostname

Server hostname or IP adress

5.4.49 cticliSetTireSide

i n t c t i c l i S e t T i r e S i d e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /
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, i n t s i d e /� i n � /

)

CTICLIS( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER s i d e )

5.4.50 cticliSetTreadDepth

i n t c t i c l i S e t T r e a d D e p t h ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le td /� i n � /

)

CTICLITD ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION td )

5.4.51 cticliSetWheelCenterRefPosition

i n t c t i c l i S e t W h e e l C e n t e r R e f P o s i t i o n ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, doub le� r / � i n � /

, doub le� a / � i n � /

)

CTICLIWRP( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , DOUBLE

PRECISION r (3 ) , DOUBLE PRECISION a (9 ) )

5.4.52 cticliUploadFile

i n t c t i c l i U p l o a d F i l e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, char� f i l e / � i n � /

, char� o u t f i l e / � i n � /

)

� �le

File to be uploaded to the server working directory

� out�le

Remote output �le name

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

5.4.53 cticliUpdateWheelEnvelope
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i n t c t i c l i U pda t e W he e l E nve l o pe ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

)

CTICLIUWE( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i )

5.4.54 cticliVerbose

i n t c t i c l i V e r b o s e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t v / � i n � /

)

CTICLIV ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER v )

5.4.55 cticliWriteAdditionalOutput

i n t c t i c l i W r i t e A d d i t i o n a l O u t p u t ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

, i n t ao / � i n � /

)

CTICLIAO ( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i , INTEGER ao )

5.4.56 cticliWriteWheelEnvelope

i n t c t i c l i W r i t e W h e e l E n v e l o p e ( i n t s r v s o c k /� i n � /

, vo id� c t imsg /� i n � /

, i n t t i / � i n � /

)

CTICLIWWE( INTEGER srvsock , EXTERNAL ct imsg , INTEGER t i )

Revision : 5003 Date : 2010 � 11 � 2014 : 56 : 33 + 0100( Sa; 20:Nov 2010)
72



Index

C

CTI, 6

CTIA, 7

CTIAL, 46

CTIAMT, 43

CTIAN, 9

ctiAnimate, 9

ctiAnimateOnly,10

ctiAnimateScene,10

CTIANO, 10

CTIAO, 10

CTIAS, 10

CTIB, 11

ctiCheckLicense,12

CTICL, 12

CTICLH, 13

CTICLIA, 58

CTICLIAL, 57

CTICLIAO,72

CTICLIB, 56

CTICLICLH,55

cticliClose,55

cticliCloseTire,55

CTICLICLS,55

cticliComputeForces,55

cticliComputeForcesList,56

cticliComputeForcesOnCarBody,56

cticliComputeForcesOnWCarrierList,57

cticliComputeForcesOnWheelCarrier,58

cticliDownloadFile,58

CTICLIERC,58

CTICLIERH,59

cticliEvaluateRoadCourse,58

cticliEvaluateRoadHeight,59

cticliGetOperatingConditions,59

cticliGetRoadParameters,60

cticliGetServerStats,60

cticliGetStates,61

cticliGetStepSize,61

CTICLIGRP,60

CTICLIGS,61

CTICLIHAN,68

CTICLIIP,68

CTICLIL, 56

CTICLILI, 61

cticliLinearize,61

cticliListFilesCti,62

cticliListFilesRdf,62

cticliListFilesSusp,63

cticliListFilesTir,62

cticliListWorkdir, 63

cticliLoadCtiLibrary,64

cticliLoadRimData,63

cticliLoadRoadData,63

cticliLoadSuspensionData,63

cticliLoadTireData,63

CTICLILTF, 63

CTICLILV, 68

CTICLINR,55

CTICLIO,67

CTICLIOCT,59

CTICLIOOF,64

cticliOpenOutputFile,64

CTICLIOS,64

CTICLIPKD, 65

CTICLIPRP,65

CTICLIPTP, 66

cticliPutNodePositions,64

cticliPutOutputSignal,64

cticliPutRimProperties,65

cticliPutRoadForces,65

cticliPutStates,65

cticliPutTireKeyData,65

cticliPutTireProperties,66

cticliPutTreadStates,66

cticliPutTydexSignals,67

CTICLIREC,67

cticliRecorder,67

CTICLIRFM,65

CTICLIRM,69

73



CTICLIRP,69

CTICLIRT, 69

CTICLIS,70

cticliSaveRecordedForcesMoments,67

cticliSetAmbientTemperature,67

cticliSetAnimationStepSize,68

cticliSetDesignParameter,68

cticliSetIn�ationPressure,68

cticliSetModelLevel,68

cticliSetRoadMotionData,69

cticliSetRoadParameters,69

cticliSetRoadTemperature,69

cticliSetRunTimeMode,70

cticliSetServer,70

cticliSetTireSide,70

cticliSetTreadDepth,71

cticliSetWheelCenterRefPosition,71

CTICLISFT,67

CTICLISI,61

CTICLISN,64

CTICLISO,65

CTICLISP,68

CTICLISRM,70

CTICLISRV,70

CTICLITD, 71

CTICLITS,66

CTICLITT, 67

cticliUpdateWheelEnvelope,71

cticliUploadFile,71

CTICLIUWE,71

CTICLIV, 72

cticliVerbose,72

cticliWriteAdditionalOutput, 72

cticliWriteWheelEnvelope,72

CTICLIWRP,71

CTICLIWWE,72

ctiClose,13
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CTICLS,13
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ctiComputeForcesList,45

ctiComputeForcesMT,42

ctiComputeForcesOnCarBody,11

ctiComputeForcesOnWCarrierList,46

ctiComputeForcesOnWCarrierMT,43

ctiComputeForcesOnWheelCarrier,7

ctiComputeForcesTimeContinuous,36

ctiComputeForcesWithExtRoad,29

ctiEnableTimeContinuous,14

CTIERC,13

CTIERH,14

CTIETC, 14

ctiEvaluateRoadCourse,13

ctiEvaluateRoadHeight,14

ctiGetForcesMT,45

ctiGetOperatingConditions,24

ctiGetRoadParameters,15

ctiGetRoadSize,15

ctiGetStates,34

ctiGetStepSize,15

CTIGRP,15

CTIGRS,15

CTIGS,15

CTIHAN, 16

CTIINI, 16

ctiInitialize, 16

CTIIP, 17

ctiKillSolverOnEsc,17

CTIKS, 17

CTIL, 45

CTILI, 17

ctiLinearize,17

ctiLoadRimData,20

ctiLoadRimModel,20

ctiLoadRoadData,19

ctiLoadRoadModel,19

ctiLoadSoilModel,21

ctiLoadSTIRoadModel,22

ctiLoadSTITireModel,22

ctiLoadSuspensionData,21

ctiLoadTireData,23

CTILR, 19

CTILRF, 19

CTILRI, 20
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CTILRIF, 20

CTILS, 21

CTILSF,21

CTILSR,22

CTILST, 22

CTILTF, 23

CTILV, 24

CTIMT, 42

CTIMTG, 45

CTIO, 24

CTIOCT, 24

CTIOOF, 25

ctiOpenOutputFile,25

CTIOS,25

CTIPKD, 26

CTIPLM, 27

CTIPRP, 28

CTIPTF, 28

CTIPTP, 28

ctiPutLTIMatrix, 27

ctiPutNodePositions,34

ctiPutOutputSignal,25

ctiPutRoadForces,32

ctiPutStates,35

ctiPutTireKeyData,26

ctiPutTireProperties,28

ctiPutTreadStates,38

ctiPutTydexSignals,24

CTIR, 29

CTIREC,31

ctiRecorder,31

CTIRES,31

ctiReset,31

CTIRFM, 32

CTIRM, 32

CTIRP, 32

CTIRT, 33

CTIS, 33

ctiSaveRecordedForceMoments,33

ctiSetAmbientTemperature,39

ctiSetAnimationStepSize,16

ctiSetDesignParameter,35

ctiSetIn�ationPressure,17

ctiSetModelLevel,24

ctiSetPPTireDataFilename,28

ctiSetRoadMotionData,32

ctiSetRoadParameters,32

ctiSetRoadTemperature,33

ctiSetRunTimeMode,35

ctiSetServer,36

ctiSetTireSide,33

ctiSetTreadDepth,38

ctiSetVehicleStates,40

ctiSetWheelCenterRefPosition,40

CTISFT, 33

CTISI, 34

CTISN, 34

CTISO,35

CTISP, 35

CTISRM,35

CTISRV,36

CTITC, 36

CTITD, 38

CTITS, 38

CTITT, 39

ctiUpdateWheelEnvelope,39

CTIUWE, 39

CTIV, 39

ctiVerbose,39

CTIVS, 40

ctiWriteAdditionalOutput, 10

ctiWriteWheelEnvelope,40

CTIWRP, 40

CTIWWE, 40

ctoPutRimProperties,28
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