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Code Generation Objectives

Challenge
 There are many options to examine for 

optimal code generation configuration. 
 Optimal settings depend on each 

project’s objectives.
 New options are added each release.
Solution
 Allow users to specify and prioritize 

high-level code generation objectives
 Use Model Advisor to guide users 
Benefit
 Reduced learning curve  
 Better model and code settings
 Faster adoption of new options

>> rtwdemo_usingrtwec

Objectives-based model checking 
on demand or tied to build process
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Custom Storage Class Specification on Port

Challenge
 User had to create Simulink signal 

objects in the MATLAB workspace to 
specify Custom Storage Classes 
(CSCs) for signals.

Solution
 Allow for specification of CSCs directly 

on Signal Properties dialog boxes
Benefit
 Simpler configuration management
 Easier specification of CSCs for signals
 Less clutter in the MATLAB workspace

Demo: >>rtwdemo_advsc

typedef struct SIGNAL_tag {
MYTYPE input1;

} SIGNAL_type; 

SIGNAL_type SIGNAL; 
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Reduction in Global Data and Data Copies for 
Reusable Subsystems
Challenge
 Reusable subsystem 

outputs in global data 
structure can be inefficient.

Solution
 Provide option to pass 

subsystem outputs as 
individual arguments

Benefit
 For some use cases:

 Reduces RAM
 Improves speed

void Subsystem(real_T rtu_In1, real_T rtu_In2,
real_T *rty_0, real_T *rty_1)

{
(*rty_0) = 2.0 * rtu_In1;
(*rty_1) = 3.0 * rtu_In2;

}

void reuse_outputs_step(void)
{
real_T rtb_SubsystemOut1;
real_T rtb_SubsystemOut2;

Subsystem(rtU.In1, rtU.In2, &rtb_SubsystemOut1,
&rtb_SubsystemOut2);

:

void Subsystem(real_T rtu_In1, real_T rtu_In2,
rtB_Subsystem *localB) 

{
localB->Gain1 = 2.0 * rtu_In1;
localB->Gain2 = 3.0 * rtu_In2;

}

void reuse_outputs_step(void)
{
Subsystem(rtU.In1, rtU.In2, &rtB.Subsystem_c);
:

Individual arguments (no global BlockIO)
Structure reference (uses global BlockIO)

typedef struct {
real_T Gain1; 
real_T Gain2; 
} rtB_Subsystem
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Selector/Assignment Efficiency Improvement

Challenge
 Selector/assignment is a common pattern

that may have unnecessary data copies.
Solution
 Optimize code by removing unnecessary 

loops and data copies

i = 0;
for (uDimIdx = 0; uDimIdx < 10; uDimIdx++) {

rtb_Selector[i] = rtP.Constant[(uDimIdx << 1) + s1_iter];
i++;

}

for (i = 0; i < 10; i++) {
rtb_Gain[i] = rtP.Gain * rtb_Selector[i];

}

i = 0;
for (uDimIdx = 0; uDimIdx < 10; uDimIdx++) {

rtY.Out3[(uDimIdx << 1) + s1_iter] = rtb_Gain[i];
i++;

}

R2008b R2009a

for (tmp = 0; tmp < 10; tmp++) {
rtY.Out3[i + (tmp << 1)] = rtP.Constant[(tmp << 1) + i] * rtP.Gain;

}
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Processor-in-the-Loop (PIL) Mode for Model 
Blocks
Challenge
 Model block PIL did not 

support model arguments or 
global tunable parameters.

Solution
 Support tuning of model 

arguments and global 
tunable parameters during 
PIL test

 Propagate parameter 
changes to code executing 
on the PIL target hardware

Benefit
 Improved code verification 

and tuning capability
Tunable model 

arguments

Tunable parameter defined as 
a Simulink.Parameter in 

the Base Workspace
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AUTOSAR v3.0 Support

Challenge
 AUTOSAR version 3.0 was not 

supported.
Solution
 Support import/export of AUTOSAR 

descriptions using v3.0 of the standard
Benefit
 AUTOSAR descriptions for all major 

AUTOSAR schema versions supported
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Encapsulated C++ for Model Reference Hierarchy

Challenge
 Encapsulated C++ (using 

classes) was only applied 
to top level of Model 
Reference hierarchy.

Solution
 Generate a class for each 

node of the hierarchy
 Allow interface 

specification for each 
node  

Benefit
 Improve modularity

Top.mdl

Middle.mdl
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