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Static Code Metrics Report

Assess if code is
optimized for your
embedded system

= Reports
— Number of files
— Number of lines
— Global RAM
— Stack size

= Static information,
target independent

= Integration with code
generation report

W Code Generation Re;
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Generated Files
[-1 Main file
ert_main.c

[-1 Model files
fuel rate control.c
fuel rate controlh
[-]1 Data files

fuel rate control data.c

[+] Utility files (1)

1. File Information [hide]
[-1 Summary (excludes ert_main.c)

Number of .c files
Number of .h files :
Lines of code
Lines

[-] File details

File Name

fuel rate control.c

fuel rate control data.c
fuel rate control.h
rtwtypes.h

2. Global variables [hide]

Global variables defined in the generated code.

2
2
1,026
1,778
Lines of Code
592
252
107
73

Global Variable Size (bytes)
rtDWaork [k}
ity 16
s a
oy 4
Total 107

3. Function Information [hide]

Lines
1,017
342
268
151

Generated On
09/02/2011 5:19 PM
09/02/2011 5:19 PM
09/02/2011 5:19 PM
09/02/2011 5:19 PM

View function metrics in a call tree format or table format. Accumulated stack numbers include the estimated stack size of
the function plus the maximum of the accumulated stack size of the subroutines that the function calls.

View: Call Tree | Table
Function Name

[-] fuel rate control step
look2_ifif_linlca
[+] Eail
Fueling_Made
fuel_rate_control_initialize

Accumulated Self Stack Size

Stack Size
(bytes)

56

36

4
0
0

(bytes)

20
36
4
0
0

Lines of Code Lines
260 501

69 113

67 102

132 196

9 24

m
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AUTOSAR Sensor/Actuator Support R20TIb

] Configure AUTOSAR Interface: mautosar_sensoractuator

Description |~
[AUTOSAR compliant specification supports single rate and multirate single-tasking models.

Design sophisticated
AUTOSAR sensor/actuator
components in Simulink

Press Get Default Configuration to populate the initial YO configuration.
Any runnable, event or XML option that is left blank will be filled with the default value.

[ Configure I/O for server operation

Component type:

Get Default Configuration (*invokes update diagram)

Configure AUTOSAR Interface

Input/Cutput l Runnahbles XML Options

= Import, design, and export
AUTOSAR Sensor/Actuator
Components using Simulink

= Use a unified interface for
application software and
sensor/actuator components

~Properties- Inl {Inport 1)
‘Slmullnk Port Data Access Mode

Inl {Inport 1) ImplicitReceive

In3 {Inport 2) ImplicitReceive

Qut2 (Outport 1) ImplicitSend

InG {Inport 3) ImplicitReceive

Cut? (Outport 2) ImplicitSend
Qut? (Outport 3) ImplicitSend

AUTOSAR port:
[|n1 ]

Interface:

[in1 ]

Data element:
[in1 ]

ENENENEN BN

Interface type:

[Elasic software |v]

Corresponding Simulink port:
mautosar sensoractuator/inl

Validation

Validate (*invokes update diagram)

0 Press Validate to confirm the specification is valid for this model.

oK H Cancel H Help H Apply ]
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Export AUTOSAR XML as Single File R2011b

Fewer files to maintain in

VerSiO n Contro I —Configure AUTOSAR Interface
|_loputiOutput | Runnables | XML Options_|

Exported XML file packaging: [Single file |vl

Interface package: [rtwdemn_autosar_cnunter_pkg!rtwdemo_a utnsar_counter_if]

- NeW Optlon tO export XML aS Component name: [:g!rtwdemo_autosar_counter_mc!rtwdemo_autosar_counter]
. I fl Internal behaviar name: [:kg.n’rtwdemn_auto5ar_cnunter_ib!rtwdemo_autosar_counter]

Slng € e Implementation name: [gs’rtwdemo_autosar_counter_imp!rtwdemo_autosar_counter]

| EX'St'ng Optlon to export XML as Data type package: [l:wdemo_autosar_counter_pkg!rtwdemn_autosar_counter_dt]
modular (multiple) files

modelName.arxml

-
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L DRA Testbed Integration R2011b

Measure code coverage
during SIL and PIL testing

File Edit View Simulation Format Tools Help

DzEdé& Bl &Eag |

- rtwdemo_sil_topmodel/Configuration (Active}

n An a|yZ e g e n e rate d CO d e ‘ elect; . = l Software-in-the-loop (SIL) and processor-in-the-loop (PI
U S| n g L D R A Tes tb e d ;ﬂigzlt\;elrmport/Export "1 Enable portable word sizes

L SIL or PIL verification block
+-Optimization

= Launch LDRA code [

i-Model Referencing Code coverage

cove rag ere po rt d I re Ctly +-Simulation Target Code coverage tool: [LDRA Testbed

=-Code Generation
f M AT L AB i~Report Code profiling
r0| n ~Comments ¥l Measure task execution time
~Symbols i
-Custom Code ] Measure function execution times

| ] S u p p O rtS D O = 1 7 8 a.n d ~:.?nettef:f§a]ce Workspace variable: executionProfile Save options: [Summary data only v}
other high-integrity L and L e
~Templates

WO rkfl OWS ~Code Placement

-Data Type Replace
“Memory Sections

9 [ OK H Cancel H Help ][ Apply ]

» rtwdemo sil topmodel
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Wind River VxWorks 6.8 Support Using 2011
Makefiles
x|

Use u pd ated VerSion Of IDE/Tool Chain: |Wind River Diab/GCC (makefile generation only) |
VxWorks Real-Time soard | vxviors |
Operating System (RTOS) Ejpmlzm B
Processor: Generic /Custom  »|  AddMNew... Delete
= Makefile support only E—
= Example integrations Operating System: [vxwworks v
with other RTOS: —
— Embedded Linux :Einbf::;paﬂﬂs
— Green Hills Ineivisial
INTEGRITY

oK Cancel Help Apply
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Code Replacement User Interface 2011

Design and manage code

I t : W Code Replacement- Manage Libraries = |5 e
replacements using a S Sr———
Wo-<=d L£B2EX » ¥
. .
graphical user interface === :
@ iso_tfl table_tmw* | [= 8% TaDs singh
& make_simtgt_ipp_tfl =) acos  acos f 1 ingll unction: {atan
@7 make_gnu_tfl_table*| [8) acosh  acoshf 1 singl
Elasin  asin f 1 singll Used by code generation process for matching puiposes
& v code ge pi g puip
£l asinh  asinhf 1 singl Conceptual arguments ~ Argument properties
. H ) atan  atanf 1 singll E
= Graphically create, import Sam a3 wa| [ -
] ] i] ceil  ceilf 1 singll [] complex
= = &l cos cosf 1 singl
Al it 1-5 I hd
n IOdIfy and validate code Dot ot 1 s e
! a exp expf 1 ingl [ Make conceptual and implementation argument types the same
&) fix trunc 1 dout
re Iace m e ntS ) fix truncf 1 singl Replacement function
B floor  floorf 1 singl Function prototype
[E) fmod  fmodf 2 singh o
. . . ) hypot  hypot 5 dout Name: atanl C++ namespace
= Edit table entries more easily e
jlwdexo Idexpf 2 singlh Function arguments Argument properties
E in logf 1 ingh
* . .
- R . t d I t Doy logt . sing rlll(return arg) 2| Data type: 0 type: | INPUT
egisier coae replacements Blogn kgt 1 s B e romer ] conin -
El max  fmax oul
ith iting MATLAB cod P e ——_
without writing code | T |

Note: The Code Replacement Library uses Target Function Library technology.



Data Alignment in Code Replacements

Boost code performance by
leveraging SIMD and IPP

= Perform target optimizations
that require data alignment

— SIMD, Intel IPP, etc.

= Specify data alignment on a
specific boundary using
implementation function in code
replacement library

= Use the implementation function
to propagate the alignment to
variable or structure type
definition

» rtwdemo tflalign

single [4x4]
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D

In1

[4x4]

@ single [4x4] -

In2

[4x4]

[4x4]

ingle [4x4
single [4x4]
Outl

Add

void mDA_step(void)
{

[4x4]

Matrix
Multiply

ingle [4x4
single [4x4]
Out2

Mul

In model.c

matrix_add_4x4s_w_da(mDA_U.In1, mDA_U.In2,

&mDA_B.Add[0]);

matrix_mul_4x4s_w_da(mDA_U.In1, mDA_U.In2,

}

typedef struct {

*(real32_T (*)[16])&mDA_Y.Out2[0]);

INnmodel.h

__declspec(align(16)) real32_T Add[16];

} BlocklO_mDA,;

typedef struct {

__declspec(align(16)) real32_T In1[16];
__declspec(align(16)) real32_T In2[16];

} Externallnputs_mDA,;

typedef struct {
real32_T Outl1[16];

__declspec(align(16)) real32_T Out2[16];

} ExternalOutputs_mDA;



Saturation on Overflow Iin Stateflow

Option to saturate on integer
arithmetic overflow

= Ensure consistency with
MATLAB and Simulink integer
arithmetic

= Enable saturation for greater
robustness in safety-critical
applications

= Disable saturation for faster
execution

&\ MathWorks

2011

W Chart: Chart
Mame: Chart

Machine: (machine) untitled

State Machine Type: ICIassic -

Update method: |Inherited | Sample Time:

[] Enable C-bit operations

User specified state/transition execution order

[ Export Chart Level Graphical Functions (Make Global)
Use Strong Data Typing with Simulink I/0

[] Execute (enter) Chart At Initialization

[] Initialize Outputs Every Time Chart Wakes Up

[] Enable Super Step Semantics

Support variable-size arrays

Saturate on integer overflow

Debugger breakpoint: [] On chart entry

Description:

=

[] Lock Editor



Redundant Condition Check Elimination

Automatically remove
redundant checks found in
typical modeling patterns

= Reduces code size
= |mproves execution speed

= Enables additional optimizations
resulting from simplified control
flow

.—p N It I—p;_.\ ")
o g
” Checks
: B >z
Qut2
. L//
if (x[0] > 0.0) { ,
outl =inl; if (x[0] > 0.0) {
} else { outl =inl;
outl = in2; A ‘ out2 =in3;
} } else {
[ outl =in2;
if (x[0] > 0.0) { out2 = in4;
out2 = in3; }
} else {
out2 = in4; R2011b
}
R2011a

Redundant

&\ MathWorks
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New Modeling Guidelines for C Code 2011

Generation

Modeling Guidelines for Code Generation

Leverage MathWorks and
Industry expertise to
optimize generated code

I\\/’I\glrlrz/lULI’NK"

<gsl_0104:

stores

Modeling global shared memory using data

1D: Title

egsl 0104: Medeling global shared memery using data

e

Description

When using data store blocks to model shared memory across
muliinle models-

A In the Configuration Parameters dialog box, on the
Diagnostics pane, set Data Validity = Data Store
Memory Block = Duplicate data store names to
error for all the models in the hierarchy

B Define the data store using a Simulink Signal or MPT
Signal object

C Do not usze Data Store Memory blocks in any of the
models

Notes

) Math

= New code generation guidelines
address modeling of shared
memory

= Guidelines provide:

— Concise actionable summary of
recommendations

— Rationale behind
recommendations

mathworks.com/help/pdf doc/simulink/cg

If multiple Data Store blocks use the same data store name
within a model, then Simulink interprets each inctance of the
data store as having a unique local scope.

TUse the diagnostic Duplicate data store names to help detect
unintended identifier reuse. For models intentionally using
local data ctores, set the diagnostic to warning. Verify that
only intentional data stores are included.

Merge blocks, used in conjunction with subsystems operating
in a mutually exclusive manor, provide a second method of
modeling global data across multiple models

Rationale

A B, | Promotes a modeling pattern where a single consistent
C data store iz used acroze all models and a single global
instance is created in the generated code_

cgsl_0105: Modeling local shared memory using data

stores

ID: Title

egsl_ 0105: Medeling lecal shared memery using data

Dezcription

When using data store blocks az local chared memory:

A Explicitly create the data store ucing a Data Store
Memory block.

B Dezelect the block parameter option Data store name
must resolve to Simulink signal object.

C Conzider following a naming convention for local Data
Store Memory blocks.

Notes

TUse the diagnostic Duplicate data store names to help detect
unintended identifier reuse. For models intentionally using
local data stores, set the diagnostic to warning. Verify that
only intentional data stores are included.

Data store blocks are realized as global memory in the
generated code. If they are not assigned a specific storage class,
they are included in the DWork structure. In the model, the
data store iz scoped to the defining subsystem and below. In
the generated code, the data store has file scope.

Rationale

A B | Data store block 15 treated as a local instance of the
data store

C Provides graphical feedback that the data store is local

guidelines.pdf
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