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Code Generation Objectives

Real-Time Workshop

C h al I e n g e E!ation Set Objectives
- There are many Options to exam i ne for Selet.jt and prioritize your code generation objectives. = —
opti mal code_ generation configuration. S e
= Optimal settings depend on each
project’s objectives.
. [ OK ] [ Cancel I l Help ]
- NeW Optlons are added eaCh release. Prioritized objectives: Efficiency, Traceability

SO | u t i O n Check model before generating code: |OFF v| l Check model ... ]

= Allow users to specify and prioritize Obijectives-based model checking /

high-level code generation objectives  on demand or tied to build process
- Use Model Advisor to guide users e :
Benefit oo | Sxmmengen
- Reduced learning curve :
= Better model and code settings
= Faster adoption of new options

Pk ]

>> rtwdemo_usingrtwec RQOOQG
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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

E! Signal Properties: inputl il
Signal name:l input1
[~ signal name must resolve to Simulink signal object
Logaing and accessibility Real-Time Waorkshop I Documen tation
Package: ISimuIink j Refresh |
Storage dass: |51:ruct (Custom) ;l

Custom attributes

lrstuct name: | SIGNAL

Alias: I

oK I Cancel Help Apply

In1

> =
UPPER ke
RelOp1 L]
Constant1 - OR | pimode
" . LogOp DSWrite
LOWER
Constant2 RelOp2

typedef struct SIGNAL_tag {
MYTYPE inputl;
} SIGNAL _type;

SIGNAL_type SIGNAL;

Demo: >>rtwdemo_advsc
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Reduction in Global Data and Data Copies for
Reusable Subsystems

E! eeeee _outputs =g
C h al | e n g e Eile Edit Miew Simulaton Format Tools Help
= Reusable subsystem T i T . ! .
: S B ) ot subsysiemNLTES
Outputs In glObaI data n2 \Jtz File Edit Wiew Simulaton Format Tools Help
structure can be inefficient. AN o>

Solution

= Provide option to pass Gain?

subsystem outputs as P IL |

T real_T Gainl;

individual argu MENTS  void Subsystem(real_T rtu_Int, real_T rtu_In2, real T Gain;

. real_T *rty_0, real_T *rty_1) } tB_Subsystem

B en Eflt {(*rty 0) = 2.0 *rtu_In1; void Subsystem(real_T rtu_In1, real T rtu_In2,
. - (*rty 1) = 3.0 *rtu_In2: rtB_Subsystem *localB)

For some use cases: (™ rtu_in {

localB->Gainl = 2.0 * rtu_In1;

| | g
Reduces RAM void reuse_outputs_step(void) localB->Gain2 = 3.0 * rtu_In2;

- Improves speed  { ’

real_T rtb_SubsystemOutl; i ;
real_T rth_SubsystemOut2; void reuse_outputs_step(void)
- {

Subsystem(rtU.In1, rtU.In2, &rtb_SubsystemOut1, .Subsystem(rtU.Inl, rtu.In2, &rtB.Subsystem_c);

&rtb_SubsystemOut2);
: Structure reference (uses global BlocklO)

Intliividual arguments (no global BlocklO) R2OOQG
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Selector/Assignment Efficiency Improvement

Challenge
] _ reprmat(t 10,2, 1 Hfind for{ L} Outd
= Selector/assignment is a common pattern — Out3
that may have unnecessary data copies. =
Solution
- Optimize code by removing unnecessary |t gl

loops and data copies

Y U A Y1)
po{ Il (1)

Selactor ©AIN alljyl

i=0;

for (uDimldx = 0; uDimldx < 10; uDimldx++) { MR p Il
rtb_Selector[i] = rtP.Constant[(uDimldx << 1) + s1_iter];
i++, Assignment

}

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

}
i=0;
for (uDimldx = 0; uDimldx < 10; uDimldx++) {
rtY.Out3[(uDimldx << 1) + s1_iter] = rtb_Gain[i]; for (tmp = 0; tmp < 10; tmp++) {
i++; rtY.Out3[i + (tmp << 1)] = rtP.Constant[(tmp << 1) + i] * rtP.Gain;
} }
R2008b R2009a
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Processor-in-the-Loop (PIL) Mode for Model
Blocks Bl rtwdemo pit >

File Edit “iew Simulation Format Tools  Help
Ch al I en g € thdemn_?H[?Dmpnnent
u |\/|0d6| bIOCk PIL dld nOt input output , counterf
support model arguments or ... l
global tunable parameters. a7 Counterd ervor M|
Solution M) Function Block p- Jui#| Tunable parameter defined as
: 1-c aSimulink.Parameterin
] Support tunlng Of mOdeI Elernent-wise gain (y = K.*u) g@matrix gain (y the Base Workspace
arguments and global -
H ain Signal ributes Parameter Attributes
tunable parameters during '/U‘ ‘ ‘
PIL teSt [Increment — Model Reference
Refersnce the specified model. If the reference
- Propagate parameter Multiplcation: | Elamentnize(K.*u] ther 2 2 comma separatd s The refeen
Changes to code execuUng mple time (1 for inerited) changes, select the black and choos Refresh f
on the PIL target hardware . paramte
Ben6f|t [-'I-:-:Iel name (without the .mdl extension):
rt'm:lemu_pil_-::lm panen -:
u |mprOV9d COde Verlflcatlon "} ’ ok ] | Cand Madel arguments:
and tunlng Capablllty — _. [m_«-L-:-.'.-m.m_\-LIppE-l
Tunable mOdel -j Madel argument values (for this instance):
arguments _____________ : [3,1 7

R200%a KR
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AUTOSAR v3.0 Support

“ Configuration Parameters: rtwdemo_autosar_counter/Configuration (Active)

Solver Genera te XML file from schema version |3.IZ| ;I

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

R200%a
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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

fy By L

Ly

=

fy Ly L

1 J* public data and function members */
public: | | Top.mdl
3 /* Model entrv point functions */
5 A* model initialize function */
7] vold initialize (void);
S* model step functien */ .
Middle.mdl
RET MODEL top * getRTHM(wvoid):
Z S* private dats and function membsrs */
3 private:
4 ElockIQ top top B; A* Block
2] D Work top top DWork: S* Block
& ET MODEL top top M : A* Real-t
37 —Es A* Real-t
38 Middle Middle instance 1; A* model
=] };

18 S* Model step function */
19 vold Top::stepireal T arg upperl, real T arg Inl,
20 *arg Outl)

CutputlUpdats for ModslRsfersnce Block: "<Root>/Middle'

Middle instance l.step(itop B.Middle ol, arg upperl, &tnp_E.Hi:>

real T *arg ou

£ gtop RGND, &top RGND, &top B.Middle o3, &top B.Middle o4);
28 S* Outport: '<Root>/outputz’ */
27 (Farg_outputl) = top B.Middle o2:;

R200%a KR
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