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In specific cases, especially in real-time applications (i.e. motor control),
this is tough (or even risky) to use the regular debug session.

There are few complementary debug tools and methods which can be

used instead:
« STMStudio application

« Use of printf() redirected to

* One of the serial interfaces ( )
 Single Wire Output (SWO) pin (no extra resources used except PB3 pin)



Goal of this part

IPractice a bit with STMStudio — monitoring variables and creating

expressions

IPractice a bit with printf implementation using USART and any terminal

application

_IPractice a bit with printf implementation using SWO channel and STLink

Utility application
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Complementary debug tools
Using STMStudio
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Ml Checklist

JUsing STMStudio

dPreparation of the hardware and output files to be analyzed
QdImporting global variables

dDifferent viewers usage

Creating expressions from the selected variables

Using build-in functions on the selected variables

Log text files generation



Let's run STMStudio and follow the next steps using L4 DAC_ADC
project




|m|\ STMStudio overviewm

Application allows non-intrusive sampling and real time visualization of user's
variables while the application is running (it doesn’t affect application timing).

User interface area: R = o D\
configuration, start/stop EfRL L T T _ D!spla_y area i
acquisition P e visualization of -
R — selected variables in
bar graph, curve or
Variables manipulation \\;> . table form )
data, setting expressions e e——
and functions ——
Display area | -
settings -
1S7]
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\ STMStudio - procedure __

* In order to start monitoring, the following T = ————
procedure ShOUId be performEd Fi:IS.:Run _.Views Options Help .
CIDE J & [srlnkswo v |E b
« Embedded application should be programmed Varviewert
|nt0 the MCU Display Variables settings 2
« MCU should be connected to the computer =
(where STMStudio is run) via STLink or Rlink
programmers over SWD/JTAG for STM32 and
SWIM for STM8 deV'ceS Name Expression Type Color :jz
« The same executable file (.elf, .out, .axf) should Yome | hoter |Functon |Seope | Cotorlf I e
be opened by STMStudio and desired global _ _ -
Varlable Should be ImpOI’ted. Name Function  Type Descript... Color T o
» Acquisition should be started by Run >Start or e i
CIiCking “Pla.y” button Point Viewer | VarViewerl as :Curve v: I &=
Varviewerl o adecimal O -0
* Acquisition can be stopped anytime by s of Veriables .
Run -=2Stop or clicking “Stop” button = p
Y1 For detailed information refer to efTeemt) | -
J ’,td dedicated user manual UM1025 Iower\\.u:allue fin ) o 100 200 300 400 Tsi:nne 800 700 =00 200 1.00
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Before the next step we need to perform some slight modification of our
L4 DAC ADC code.



If L4 DAC_ADC project tuning

As within STMStudio we can monitor each particular variable, not complete tables it would
be more useful to change our adcbuf[] table to single variable (table with size 1).

Please change in main.c file ADCBUFSIZE from 32 to 1.

Recompile the code and program the board (by starting the debug session).

Please STOP the debug session afterwards to release STLink for STMStudio application.

Now we are ready to monitor our application behavior (adcbuf[O]
values change In particular) using STMStudio application
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Importing global variables

[l STM Studio New config

.. 4 '

W Import variables from executable

==

File] Run Views Options Help

. Open.. L kswo ~|E b
L] NewProject.. N
Jace
&, Save Project As.. A : -
E  Save .. S ables
9 Cd Import variables I
Recent Config

.2
|ImpDrt variables from exen:utabler
T

» Application can import global variables from
executable files (.elf, .out, .axf) generated by
any tool for STM32 and STM8 MCUs.

« To select proper file and variables, use

File 2Import variables shortcut or dedicated
button

3,

» To select particular components within the
table, check “Expand table elements” option.
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File selection
Executable file

C:\_Waork)_Seminar\L4_DAC_ADC\Debug\L4 DAC_ ADC.elf
Store executable path relatively to the user settings file

|| Expand table elements (this may take several seconds more)

Variables

:Add variables to the display variables table

m |
|

Show symbols containing ... Match case | |
File MName Address  Type
../Drivers/CMS...|AHBPrescTabl... |0x8002e48 |unsigned 8-bit | .
../Drivers/CMS...|APBPrescTabl... |0x8002e58 |unsigned 8-bit |—
../Drivers/CMS...|M5IRangeTabl...|0x8002e18 |unsigned 32-...
../Drivers/CMS... |SystemCorecCl... |0x200000...|unsigned 32-...| =
S Drivers/STM... luwTick 0x200000...|unsigned 32-...

.JfSrcfmain.c
../Src/main.c
JSrofmain.c

adchufT 0]
dacbuf[0]
hadcl.Instance

Ox200001...
0x8002e60
0x200000...

unsigned 16-...
unsigned 16-...
unsigned 32-...

| Isro/main.c

hadel _Tnit.Cloe. .

(e 00000, ..

unsioned 32-_..

(]

Selection

Select all ]

Unselect all ]

Import

o

’ Import scaled variable in expression

Linear expression A*variable + B:
(@) Import with A and B as constants

() Import with A and B as expressions

Task:

Import adcbuf[0] and dacbuf[0] variables
from L4 _DAC_ADC application




Al Adding variables to viewers

Display Variables | wWrite Variables
. . . Display Variabl ti
After selection of variables from executable file there are ey e
few options possible: MName Address Type Color
p p ) D adcbuf[ 0] 020000134 unsigned 16-bit
_ _ T dacbuf[0] 0x8002e60 unsigned 16-bit
* Use of drag-and-drop to add them directly to the Viewers \
Settmgs WmeW I| Nami Expression Type Color
. Creat!on of an expression based on the variable(s) — ) Name\ S S S — —
described on next slides
. . ] ] I MName \ Function  Type Descripti... Color
« Use one of predefined functions (i.e. max, min, ...) on ‘
the selected variable — described on next slides || Viewers settings
General || Display _ il =
Point Uiewer\ VarViewerl as _Cuwe Wl
|| VarViewerl Hexadecimal |:|
I List of Variables
dcbuf[0]
II dachuf[0]
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* There are 3 possible viewers available in STMStudio: bar graph, curve and table

STMStudio viewers

- Switching among the viewers can be done anytime, even during acquisition without necessity to stop it

- All selected data are automatically stored in text log file that can be analyzed afterwards

il STM Studio New config* -
File Run Views Options Help
= DE J W [sTinkswo ~|H
- STM Studio New config* | ——
Show workspace VarViewerl ll 2
File Run Views Opti Help
Display Variable: 8,250
8,000 & W [sT-lnkswp ~|HE B ‘
Display Variables settings g " . =)
7,750 Show workspace Varviewer1 1[Il STM Studio New config’
Name Address Type Color 7500 T ——————
D adcbuf[0] 0x2000010c  unsigned 16-bit (M 7,250 8.260 File Run Views Options Help
5" dacbuff0] 0x8002152 __unsigned 16-bit . 8000 = BE U0 [stukswo v|E B
5‘750 Display Variables settings 750
6,500 Name Address Color 7500 Show workspace VarViewerl
1250 D adcbuf[0] 0x2000010¢ 7250
6,000 5 dacbuffo] 0x8002152 iy Display Varigble Variable Name Address/Expression Read Value
Name Expression Type Color 5,750 8750 Display Variables settings chl;uf[ﬂ] |0x2000010¢ |8028
5,500 8,500 Name R Type i facbuf[0] |ox8002152 o
5,250 6250 0 adchuffo] 0x2000010c  unsigned 16-bit
5,000 8,000 B dachuf[0] 0x8002152 __unsigned 16-
Name  Acqvar  Function Scope  Color 4,750 — Expression Type —— -
4500 5500
% 4,250 5250
> 4,000 B0z8 5000
Name  Function Type Descript... Color S50
3 Name  Acqvar  Funcon Scope  Color 4750 — T S—
3,500 a500
,250 £ 20
3,000 = 4000
eners seltings 2,750 Name _ Function  Type Descript .| Color - Name  Acqvar  Funcion Scope  Color
General Display 2,500 a.500
VarViewerl as [§ Bar Graph 2,250 2o
VarViewerl - 2,000 o
1,750 Viewers settings 2750 Name Function ~ Type Descript... Color
List of Variables 1,500 General Display - }
= = 2500
adcbuf{0] 1,250 Varviewerl asf] ‘Curve om0
dacbuf[0] 1,000 VarViewerl 2,000
750 =] i Viewers settings
S0 1750
List of Variables s General | Display -
= adcouf(0] Varviewer1 as
dacbuf[0]
Delete Al ~ & 1,000 Varviewerl -
,z@d‘ 7850
Value Range | o0 List of Variables
lower Value 0.0 Variables - adcbuf[0]
- | |l ) dacbuf{0]
Delete All 42,100 48200 48,300 48400 48500 42,600 48700 49,800 48.900| T
Time
Value Range
lower Value 0.0 = adebuflo] # dachuf0]
Bar G raph : —
~ - L Table
lite 'GUgmented ( :u rve lower Value 0.0
’ Ml r




Il Adding expressions

It is possible to define own expressions based on the monitored variables

e : : —— N —
[epesonesor 0 -
TaS k . newExpr_0 Functions Category:
A _ - Logical -
Add a new expression adcbuf[0O]-dacbuf[0] adoput (0] -dacbur [0]] s |
<
=
B
= . I
[lli STM Studio New co_ expression <>
!
File Run Views Options Help ——
= B8 & N [sTunkswp v | (il Ml (O]
[ Show workspace ] [ Acquisition variables and Statistical v... :;
adcbuf[0] .
G Display Variables | wWrite Variables ﬁﬁ_ >
]]: e
‘e Display Variables settings G)
“ Mame Address Type Color arguments
0 adcbuf[0] 0x2000010c  unsigned 16-bit Opel‘atOI’S
T dacbuf[0] 0x8002152 unsigned 16-bit
Constants: |
Name Expression Type Color Usage: (-argl)
D ﬂEWEXpr_[I adcbuﬂ:[l]-da... double E] DE‘SCriptiDrl: Returns -argl [’neqate arql}
‘ ’l 9 oK can...
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Adding predefined function

It is possible to use some predefined functions on the monitored variables

Task:

Select predefined Min() function for adcbuf[0] variable

Display Variables

Write Variables

Display Variables settings

Mame
O adcbuf[0]

"D dacbuf[0]

Address

0x2000010c
OxB002152

Type
unsigned 16-bit
unsigned 16-bit

Color

Name Expression Type Color
D newExpr_0 adcbuf[0]-da... double [aaa)

Select
New MName AcgVar Function  Scope Color
‘D adcbuf[0... adcbuf[0] Min all ()
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Display Variables | \Write Variables

Display Variables settings

Address

Ox2000010c
0xB002152

Name
0 adcbufl0]

"D dachuf[0]

Type
unsigned 16-bit
unsigned 16-bit

Color

|

Select
Min

Name Expression Type Color
D newExpr_0 adcbuf[0]-da... double [
..... Function  Scope Color
i il il EI
Max
Name Function Average Descript... Color
Std_Dew




I‘”H Add expressions/function results to viewers

It is possible to add all defined expressions and functions to the viewers for monitoring (like single
variables) by drag & drop mechanism

—
[l STM Studio New config® o (= S

File Run Views Options Help i

Task: =BG UMW [stkswo v|® @

VarViewerl

Add new values (expression and min() function)
to the Viewers window start collecting data.

UUUUUUU
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« Configuration of STMStudio Is
accessible by selecting
Options->Acquisition Settings

« Main parameters which can be
configured there are:

1. Graphical refresh rate

2. Acquisition rate

3. Variable selections

4. Location of the text log
file

5. Log file settings

Lys
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STMStudio configuration

18

Acquisition Settings

—

Graphical Settings

a Graphical refresh rate in ms [1-65535]: 20

(@) Under-sample data for graphical display () Display all data (may delay the acquisition)

(@) Maximum (sequential loop)
Acquisition rate
(") Each |20

ms [1-65535]

Variable selection

(@) Acquire all variables () Acquire only variables used by viewers () Acquire only variables used by visible viewers

Acquisition Parameters | Trigger5|

/] (") Replay from file (@) Get data from target

Log file: |C:\_Work)_SeminariL4_DAC_ADC\log.bd

Log file settings

[ ] Log raw data
Log to file

|| Append mode

|| Log at graphical rate Append expression and statistic values to log file

|| Log only variations

Target application shared data

For snapshot variables: Address of snapshot trace header: |0x0 Record each |1 calls to DumpTrace

For direct variables: | | Synchronize with target application | 0x0

Target communication

Init comm on each start Automatically stop the acquisition after |10 | consecutive communication errors

[ Detect STM8 low power modes Automatically stop the acquisition after 40 | consecutive detections in low power mode

ok || cancel




|\| | Using log file for data analysis

All selected data are stored automatically “runtime” in log text file which can be analyzed afterwards

File Edit Format View Help

Syntax version=4
Mon Jun 06 10:12:30 2016
starting process (2533261 clocks per sec)

LogRawData=false
VarHeader=1

D: adcbuf [0] dacbuf [0] newExpr_0! adchuf [0]_Min!
D: time(ms) (0x2000010c,2) (0x8002152,2) ladcbuf[0]-dacbuf[0]!
p: 0.17 8028 0 8028.0 8028.0 0.0
D: 25.51 8028 0 8028.0 8028.0 0.0
D: 33.46 8028 0 8028.0 8028.0 0.0
D: 41.50 8028 0 8028.0 8028.0 0.0
D: 49.50 8028 0 8028.0 8028.0 0.0
D: 73.50 8028 0 8028.0 8028.0 0.0
D: 81.50 8028 0 8028.0 8028.0 0.0
D: 89.50 8028 0 8028.0 8028.0 0.0
D: 97.41 8028 0 8028.0 8028.0 0.0
D: 121.36 8028 0 8028.0 8028.0 0.0
D: 129.35 8028 0 8028.0 8028.0 0.0
D: 137.34 8028 0 8028.0 8028.0 0.0
D: 161.34 8028 0 8028.0 8028.0 0.0
D: 169.35 8028 0 8028.0 8028.0 0.0
m D: 177.35 8028 0 8028.0 8028.0 0.0
L |
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Goal of this part

v'Practice a bit with STMStudio — monitoring variables and creating

expressions

IPractice a bit with printf implementation using USART and any terminal

application

_IPractice a bit with printf implementation using SWO channel and STLink

Utility application
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[§ @sT_world

WwWw.st.com/mcu



http://www.st.com/stm32l4

