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About this document

Assumptions

This document assumes that you already have a solid knowledge of the following:

The software tools used for building your application (assembler, linker, C compiler).
The C programming language.

The target processor.

DOS command line.

If you feel that your knowledge of C is not sufficient, we recommend The C Programming
Language by Kernighan and Richie (ISBN 0-13-1103628), which describes the standard in C
programming and, in newer editions, also covers the ANSI C standard.

How to use this manual

This manual explains all the functions and macros that the product offers. It assumes you have
a working knowledge of the C language. Knowledge of assembly programming is not required.

Typographic conventions for syntax

This manual uses the following typographic conventions:

Style Used for

Body Body text.

Keywor d Text t.hat you entgr at the commgnd pljompt or that appears on
the display (that is system functions, file- or pathnames).

Par anet er Parameters in API functions.

Sanpl e Sample code in program examples.

Sanpl e conmmrent Comments in program examples.

Reference Reference to chapters, sections, tables and figures or other
documents.

GUIElement Buttons, dialog boxes, menu names, menu commands.

Emphasis Very important sections.

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



Table of contents

I O 1T VT PSP 13
1.1 What is SEGGER SyStemMVIEW? ...uiuiiriiiiit i s it a e aaaeaneas 14

1.2 The SEGGER SystemView package .....ccoiiiiiiiiiiiiii i i it r e rieeraneeeas 16
1.2.1 Download and installation .......ccooviiiiiiii i e 16

1.2.1.1  WINAOWS tuiitiitiitiiiiie ettt e e et e e e e e r e e e aae e aearaens 16

1.2.0.2 O X ittt e 16

1.2.0.3  LiNUX ettt e 16

1.2.2  Package COMteNt .o e 16

1.3 SystemMVIEW PRO it s e e 18

3 0 A N T < 1] T 18

2 Getting started with SEGGER SYStEMVIEW .......cuviiiiiiiiiiiiiiiieieieeeeeeieee e 19
2.1 Starting SystemView and loading data ..........ooiiiiiiiiii e 20
2.2 A first 100k at the System ..o 21
2.3 Analysing system actiVity ....ooiiiiiiiii e 23
2.4 Further analysis of the application COre ......ccoiiiiiiiiiiiii s 25
2.4.1  ANalysis CONCIUSION .uiiuiiiriiti it e e e e e aneaneanans 26

3 Host application - SYStEMVIEW AP ..vvuiiiiiiiiiiie et e e aaa 27
G708 AR 0l 'o Yo [0 T o o o I 28
3.2 TIimMeliNe WINAOW .onuiiiiiiiiiiii e e e s e e s a e s n s e s e n e n e snesneenneaneenes 29

G T T V7T o 1= YT T o PP 30

G I S =1 o 11 =1 YA T T o PP 31

G 78 S ©F = U I o Y- [ 1Yo o [0 1 P 32

G ST @0 T 1 =5 =Y T T Lo P 33
3.7  System INfOrmMation ..o 34
S T V7= o L o 1 o= PP 36

G 78 I I o T 1= ol 1 o Yo 1= 37
G0 1 O I 1 U ) oo oo ] = 38
3.11  Command LiNe OpPtiONS .oiiuiiiiiiiiiit it i it a e e a e at e aas 42

4  Recording With SYSTEMVIEW .....ccooiiiiiiiiiiiii et 43
L R @0 oY o YU T T8 F-3 o =T elo ] e | T R P 44
L Y [ T | (5] a T ol =T ol ] o [ 1 o [ 46
TG B o 1S Sl a o] o (=10 W= F= ] AV 2] £ PP 48

L Y- \ VISR -T o o B (oY= T I o'<Tolo] /e |1 T - P 49

5 Target implementation - SYSTEMVIEW modules .........cccoooviiiiiiiiiiiiiiiceeineeeeeees 51
5.1 PrereqUISIEES i e 52

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



5.1.1 SEGGER SystemView target implementation modules ..................... 52

5.2 Including SEGGER SystemView in the application ........ccccooiiiviiiiiiieiens 53
5.3 Initializing SystemVIieW ... 54
5.4 Start and Stop reCOrdiNg ....ooeieiiieii e 55
5.5 The SystemView system information config ........cccoiiiiiiiiiiiiiiii e 56
6 Target CoNfiQUIratioN ...........ccooiiiiiiiiii e e e e e e e e e 59
6.1 System-specific coNfiguration .......c.coviiiiiiii i 60
6.1.1 SEGGER_SYSVIEW_GET_TIMESTAMP() ..eiviiiiiiiiiiiii e e 60
6.1.2 SEGGER_SYSVIEW_TIMESTAMP_BITS ..ottt eenenaeeenaanens 60

6.1.3 SEGGER_SYSVIEW_GET_INTERRUPT_ID() stivtiiririiniieienneienennennnes 60

6.1.4 SEGGER_SYSVIEW_LOCK() tuetriitieitiiiieiiiineatiiestanenaesenneneenennanens 61
6.1.5 SEGGER_SYSVIEW_UNLOCK() tietiriiriieieniiiniieriiesieeensnnesnesnaneanens 61

6.2 Generic configuration ...c.oiiiiiiii i e 62
6.2.1 SEGGER_SYSVIEW_RTT_BUFFER_SIZE ....ccoviiiiiiiiiiiie e eienaaennn 62
6.2.2 SEGGER_SYSVIEW_RTT_CHANNEL ....oviiiiiii i ne e 62
6.2.3 SEGGER_SYSVIEW_USE_STATIC_BUFFER .....cciciiiiiiiiiieiiiecieene e, 62
6.2.4 SEGGER_SYSVIEW_POST_MORTEM_MODE ....ccoviviiiiiiiiiieiienieieeenn 62
6.2.5 SEGGER_SYSVIEW_SYNC_PERIOD_SHIFT ...iciiiiitiiiiiiiiiieiieieeiennenens 63
6.2.6 SEGGER_SYSVIEW_ID_BASE ..ottt et ne e e 63
6.2.7 SEGGER_SYSVIEW_ID_SHIFT .ttt enenneneeeneans 63
6.2.8 SEGGER_SYSVIEW_MAX_STRING_LEN ...coiiiiiiiiiiiiii e 63
6.2.9 SEGGER_SYSVIEW_MAX_ARGUMENTS ...c.iitiiiiiiiiiiiie e e 64
6.2.10 SEGGER_SYSVIEW_BUFFER_SECTION ...cciciiiiiiiiiiiieinieneneaaeenens 64
6.2.11  RTT configuration ....c.iceiiiii e 64
6.2.11.1  BUFFER_SIZE_UP ..ttt e s 64

6.2.11.2 BUFFER_SIZE_DOWN ..ottt e aeeenaeneenees 64

6.2.11.3 SEGGER_RTT_MAX_NUM_UP_BUFFERS ........ccociiiiiiiiennennnn 65

6.2.11.4 SEGGER_RTT_MAX_NUM_DOWN_BUFFERS .........ccvcvvvenenne. 65

6.2.11.5 SEGGER_RTT_MODE_DEFAULT ...cctiiiiiiiiieiieeeieneeeeeeees 65

6.2.11.6 SEGGER_RTT_PRINTF_BUFFER_SIZE ......cceviiiiiiiiiiiiiinnnns 65

6.2.11.7 SEGGER_RTT_SECTION ...civiitiiiiiiiiiiiiiiieienneeenesneeneneanens 65

6.2.11.8 SEGGER_RTT_BUFFER_SECTION ...cccovviiiiiiiiiiiiieieieeieenanes 65

6.3  Optimizing SYStEMVIEW ..uiiiiiiiii i e e reaas 66
6.3.1 Compiler optimization ......ccooiiiiiiii 66
6.3.2 Recording optimization .......ccooiiiiiiii e 66
6.3.3  Buffer configuration .......cciiiiiiii 66

7 SUPPOITEA CPUS ...ttt e e e e e e e e e e e e e e e e 69
7.1 Cortex-M3 / CorteX-M4 oottt i it it e raar e rraa s st e anaareraaaas 70
7.1.1  Event timestami covviiiiie i e 70

7.1.2  INtErruPt ID .ooieiiiii i vt 70
7.1.3 SystemView lock and UNIOCK ......ccceviiiiiiiiiiiiii i ne e 70
7.1.4  Sample configuration .........ccoiiiiiiii e 71

7.2 COMEX-M7 i e 75
7.3  Cortex-M0O / Cortex-MO+ / CorteX-M1 ittt i e 76
7.3.1 Cortex-M0O Event timestamp ....covviiiiiiiiii e neea 76
7.3.2  Cortex-MO INterrupt ID ..ocoiiiiiii i s ne e 77
7.3.3 Cortex-M0 SystemView lock and unlock .......cceviiiiiiiiiiiii i 77
7.3.4 Cortex-M0O Sample configuration ..o 78

2 S 0 o 1) G AN A 50 1)l 82
7.4.1 Cortex-A/R Event timestamp ....coooiiiiiiiiiiii 82
7.4.2 Cortex-A/R INTerrupt ID ...coiiiiiiiiiii i e e 83

7.4.3 Cortex-A/R SystemView lock and unlock ........ccciiiiiiiiiiiiiiiiniiene, 84
7.4.4 Renesas RZA1l Cortex-A9 sample configuration ...........ccocoiiiiiinnne. 85
7.4.5 TI AM3358 Cortex-A8 sample configuration ...........ccocvieiiiiiiiinnnne. 88

7.5 RENESAS RX it e 93
7.5.1 Renesas RX Event timestamp ...oooeviiiiiiiiii i ne e e 93
7.5.2 Renesas RX INterrupt ID ..ooiiiiiiiiii i r e e e ees 94

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



7.5.3 Renesas RX SystemView lock and unlock ........ccooeviiiiiiiiiiiiic i 94
7.5.4 Renesas RX Sample configuration ...........oooioiiiiiiiii s 95

2 T © o o 1= o 1 = U P 99
TS U] o] 0 Jo g (=10 @ =SSP 101
S 7 R =T o 010 1 PP 102
8.1.1 Configuring embOS for SystemMVIEW ......ccviviiiiiiiiiiiiiiii e 102

T A U (07 0 1T i PP 103
8.2.1 Configuring UC/OS-III for SYStEMVIEW ...ccviiiiiiiiiiiiiie i neeeeas 103

TG T U (07 @ 1L PR 104
8.3.1 Configuring UC/OS-II for SYStEMVIEW ....ovviiiiiiiiiii e e e 104

8.4  Micrium OS KerNel ..o e e e e 105
8.4.1 Configuring Micrium OS Kernel for SystemView .......ccccoviiiiiiiiiiiiiiniinnn, 105

S T T ol =TT 2 1@ 1 PP 106
8.5.1 Configuring FreeRTOS for SystemView ......cooviiiiiiiiiiiiiiiiiiiieieieeaeas 106

S T ST © o 1= @ S =1 107
S T Lo T @ 1S PR 108
8.7.1 Configuring a system for SystemView ......cccoiiiiiiiiiiiiiii e 108

9  Performance and rESOUICE USAGTE .....cceitiiiiieeeeeeieaiaaaaaaiiiiiiiiseesereeeeeeeeeeaaaaaeaaaaaaaaaans 109
1= T A 1= o g Vo T VA =T [ U1 = o g = ] o 110
O0.1.1  ROM USAQE ittt it e s e et s st s e e e e anaas 110
0.1.2  StatiC RAM USAGE .iiiiiiiiiiiiiiiiie ittt esaeaaeas 110
9.1.3  StACK RAM USAGE ..uiiiiiiii ittt et e et e e e e e aneeanens 110

O I [ 01 =Y [ = Vo T e U] T = SRR 113
10.1 Integrating SEGGER SystemView into an OS ......cccoiiiiiiiiiiiiiiii e 114
10.1.1 Recording task actiVity ....ccociiiiiiii 114
10.1.1.1  Task Create .ioeoiiiiiiiiiiiiii it e e e e neans 114

10.1.1.2 Task Start Ready ....covieiiiiiiiiii e 115

10.1.1.3  Task Start EXEC ...ciiviiiiiiiii i e e e 115

10.1.1.4 Task Stop Ready ..cocviiriiiiiiiiiii e 116

10.1.1.5 Task SEOP EXEC .uviriiiiiiiii i e 116

10.1.1.6  System Idle ..o e 116

10.1.2  Recording iNterrUPtS .ooviiiiiii i e 117
10.1.2.1  Enter Interrupl ..o 117

10.1.2.2  EXit INterrupl oo e 117

10.1.2.3  EXA@mMPIe ISRS ittt 118

10.1.3 Recording run-time information ..........c.coiiiiiiii 118
10.1.3.1  PIGEETIME et 119

10.1.3.2  pfSendTaskliSt ..ouiveieiiriiiii i e e ea 119

10.1.4 Recording OS API Calls ...ciiiiiiiiiiiii i e 120
10.1.5 OS description file ...oiiiiiii e 120
10.1.5.1  API Function description ......c.ccviiiiiiiiiiii i 120

10.1.5.2 Task State descriplion .....cccoviiiiiiiiii e 121

10.1.5.3  Option description ...c.ooviiiiiiiiiii e 122

10.1.6 OS integration SampPle .....cciiiiiiii e 122

10.2 Integrating SEGGER SystemView into a middleware module ...............ccoivennne. 125
10.2.1 Registering the module .......coiiiiiii e 125
10.2.2 Recording module actiVity .....ccoviiiiiiii i 126
10.2.3 Providing the module description ......ccooiiiiiiiiii 126

3 e B €= (=T =T o o] USSP 129
11.1 SEGGER SystemView API functionsS ......coiiiiiiiiii e e 130
11.1.1 SEGGER_SYSVIEW_CONF() +iuinieieiiiiie ettt e e e e e eees 133
11.1.2 SEGGER_SYSVIEW_DisableEvents() ...ccoiviiiiiiiiiiiiiiii i 134
11.1.3 SEGGER_SYSVIEW_EnableEvents() ..cccviiiiiiiiiiii i i ciee s 135
11.1.4 SEGGER_SYSVIEW_EncodeData() ...ccovviiiiiiiiiii i i 136

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



10

11.1.5 SEGGER_SYSVIEW_ENcodeld() ...ccoviiiiiiiiiiiii i i 137
11.1.6 SEGGER_SYSVIEW_ENcodeString() «voovvrriiriiiiiiiiineiieiinenneienness 138
11.1.7 SEGGER_SYSVIEW_ENcodeU32() .iiiiiiiiiiiiiiiiiicii it e e ee 139
11.1.8 SEGGER_SYSVIEW _Error() «oveeeiiiiiii i i i eieeeiaeanaenanens 140
11.1.9 SEGGER_SYSVIEW_ErrorfHOSE() ..ovvrriiiiiiiiii i 141
11.1.10 SEGGER_SYSVIEW_ErrorfTarget() ..ocoviviieiiiiiiiiiiiiiiieeinenennens 142
11.1.11 SEGGER_SYSVIEW_GetSySsDESC() .vvivriiiiiiiiiiiiiiiiie i eiieeiiaeanns 143
11.1.12 SEGGER_SYSVIEW_INIt() ceviiiiiiiiiii i i it 144
11.1.13 SEGGER_SYSVIEW_NameResoUrce() ...ccevviviiiiiiieiiiiiieniieennnn, 145
11.1.14 SEGGER_SYSVIEW_ONIAIE() «eviiiiiiiiiiiiiii i i eaea 146
11.1.15 SEGGER_SYSVIEW_OnTaskCreate() .ccivveriiiiiiiiiiii i 147
11.1.16 SEGGER_SYSVIEW_OnTaskStartExec() ..covvvviiiiiiiiiiiiiiiiiiiiieeee, 148
11.1.17 SEGGER_SYSVIEW_OnTaskStartReady() ....covvvviieiiniiniiiennnnnnenns. 149
11.1.18 SEGGER_SYSVIEW_ONTaskStOPEXEC() +ivvvvrvrriririiniineiieiineinennens 150
11.1.19 SEGGER_SYSVIEW_OnTaskStopReady() ..civvvviviieiiniineiiniinninenns. 151
11.1.20 SEGGER_SYSVIEW_OnTaskTerminate() ...ccoeviiiiiiiviiiiiiiiinnnnnn. 152
11.1.21 SEGGER_SYSVIEW_OnUserStart() ..ccooveeiiiiiiiiiiii i e eee 153
11.1.22 SEGGER_SYSVIEW_ONUSErStop() «iovveevrriieiineierinenneiiesnnesnesnens 154
11.1.23  SEGGER_SYSVIEW_Print() .cooeiiiiiiiiii i eea 155
11.1.24 SEGGER_SYSVIEW_PrintfHOSt() «ivcvviiiiiiiiii i 156
11.1.25 SEGGER_SYSVIEW_PrintfHOStEX() .cvvviiiiiiiiiiiicii e 157
11.1.26 SEGGER_SYSVIEW_PrintfTarget() ...ccooovivviiiiiiiiiic i vea e 158
11.1.27 SEGGER_SYSVIEW_PrintfTargetExX() .ccovvvviviiiiiiiii i vieineeeas 159
11.1.28 SEGGER_SYSVIEW_RecordEndCall() ..ccovviiiiiiiiiiiiiiiicieeee 160
11.1.29 SEGGER_SYSVIEW_RecordEndCallU32() ..ccovviiiiiiiiiiiiiiiieeeaee 161
11.1.30 SEGGER_SYSVIEW_RecordEnterISR() ...coivviiiiiiiiiiii i 162
11.1.31 SEGGER_SYSVIEW_RecordEnterTimer() ....ccovviviiiiiiiiiiiiiiennnn, 163
11.1.32 SEGGER_SYSVIEW_RecordEXitISR() .c.ovviiiiiiiiiiiiiiiii i 164
11.1.33 SEGGER_SYSVIEW_RecordExitISRToScheduler() ......ccovvvviinnnnn.. 165
11.1.34 SEGGER_SYSVIEW_RecordEXitTimer() ...ccveeiiiiiiiiiiiiiiiieciaeeae 166
11.1.35 SEGGER_SYSVIEW_RecordModuleDescription() .....c.covvvvinvinnnnnn. 167
11.1.36 SEGGER_SYSVIEW_RecordString() ..cvvvevieviiiieiiniieiininnennennnnnns 168
11.1.37 SEGGER_SYSVIEW_RecordSystime() ..covvvvriiiiiiiiiiiiiiinennenaens 169
11.1.38 SEGGER_SYSVIEW_RecordU32() .iiiiiiiiiiiiiii i e 170
11.1.39 SEGGER_SYSVIEW_RecordU32X10() cviiiiiiiiiiiiiiiiiiie i iieenans 171
11.1.40 SEGGER_SYSVIEW_RecordU32X2() .ioeiiiriiiiiiiiii i i eeea e 172
11.1.41 SEGGER_SYSVIEW_RecordU32X3() .ioiiiriiiiiiiiiii i i e 173
11.1.42 SEGGER_SYSVIEW_RecordU32X4() .cciiiiiiiiiiiiii i i 174
11.1.43 SEGGER_SYSVIEW_RecordU32X5() .ioiiiiiiiiiiiiiiiii i 175
11.1.44 SEGGER_SYSVIEW_RecordU32X6() .ccviiriiiiiiiiii i i i 176
11.1.45 SEGGER_SYSVIEW_RecordU32X7() .coiiiriiiiiiiiii i i eeea e 177
11.1.46 SEGGER_SYSVIEW_RecordU32X8() .ccviiriiiiiiiiii i e 178
11.1.47 SEGGER_SYSVIEW_RecordU32X9() .ccviiiriiiiiiiii i i e 179
11.1.48 SEGGER_SYSVIEW_RecordVoid() ..ciivieiiiiiiiiiiii i i i viaeeaas 180
11.1.49 SEGGER_SYSVIEW_RegisterModule() ...c.ovvvieiiriiiiiiiiiiinennens 181
11.1.50 SEGGER_SYSVIEW_SendModule() ..ccoviiiiiiiiiiiiii i i 182
11.1.51 SEGGER_SYSVIEW_SendModuleDescription() ....c.covvvvvivvinvinennn. 183
11.1.52 SEGGER_SYSVIEW_SendNumModules() ....cooveviiiiiiiiiiiiiiiinennen. 184
11.1.53 SEGGER_SYSVIEW_SendPacket() ...ccoviiiiiiiiiiiiiiiiiiiiciciea e 185
11.1.54 SEGGER_SYSVIEW_SendSysDesC() ..cvveriiiiiiiiiiiiiiiiiiiieeiineannan, 186
11.1.55 SEGGER_SYSVIEW_SendTaskInfo() .cccovvviiiiiiiiiiiiiiii i 187
11.1.56 SEGGER_SYSVIEW_SendTaskList() ..cccvviriiiiiiiiiiiiii i i iiaeans 188
11.1.57 SEGGER_SYSVIEW_SetRAMBASE() .ivvviiiiiiiiiiii it i cieeeae 189
11.1.58 SEGGER_SYSVIEW_ShrinkId() ..cccvviiiiiiiiiii i i 190
11.1.59 SEGGER_SYSVIEW_Start() «ccoviiiiiiiiiii it cia e aeee 191
11.1.60 SEGGER_SYSVIEW_SEOP() tetiiiiiiiiiiiii i it it i nieeenaeaeas 192
11.1.61 SEGGER_SYSVIEW_Warn() ceeiiiiiiiiiiiii i i cieieeniaeennaens 193
11.1.62 SEGGER_SYSVIEW_WarnfHOSt() ..ccovviiiiiiiii i 194
11.1.63 SEGGER_SYSVIEW_WarnfTarget() ....ooovvviiiiiiiiii i vieaees 195
11.1.64 SEGGER_SYSVIEW_X_GetTimestamp() ..c.coovviiiiiiiiiiiiiiiiieene, 195

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



11

12 Frequently asked QUESTIONS .....ccoooiiiiiiiiiiieeeiee e e e e e e e e eees 197

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



12

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



13

Chapter 1

Overview

This section describes SEGGER SystemView in general.

4 Timestamp Context Event Detail | | Name Type Run Count Min Run Time Max Run Time
24226 06.225 379 696 Webserve.. fy recv returns 0x100 after 305.3 us. ETH_RX # #1100 188 0.0043 ms 0.0666 ms
24227 06.225 423 232 Webserve.. n Log WebS: Get /Logo.gif ETH_TX ¥ 299 171 0.0042 ms 0.0577 ms
24228 06.225 444 536 ETH RX Y2 ISR Enter Runs for 37.2 us (6 252 cycl. SysTick & #5 10530 0.0046 ms 0.0241 ms
24229 08.225 450 054 ETH_RX Y _ReadPacketsSingl . IFaceld=0 plastNumBytes=0x20_ Scheduler ko 2695 0.0027 ms 00126 ms
24230 06.225 462 875 ETH RX f= —->PacketReceived IFaceld=0 NumBytes=6& D IP_Task = a5z 1428 0.0026 ms 01983 ms
24231 06.225 467 018 ETH_RX fy _ReadPackersSingl. returns Oxl after 16.9 us. IP_WebServer &2 @51 40 0.0064 ms 01904 ms
24232 06.225 470 750 ETH R ¥ 0S_SignalEvent Task=IP Task EventMask-0bl Webserver Child  E2 @150 226 0003ms 07779 ms
24233 08.225 474 714 ETH R¥ IV Task Ready IP Task, runs after 14.3 us _ Webserver Child B} @150 96 0,003l ms 0.7610 ms
24234 06.225 478 161 ETH _RX fy 05_SignalEvent returns after 7.4 us. v Idle 10546 0.0034 ms 09952 ms.
Timeline Width: 5.0 ms

ms 06.225 423 232 +1ms +2ms +4
L 1
Unified |
# ETHRX [ ]
# ETH_TX [ ]
¥ SysTick .
4% Scheduler —
= 1P Task Priority N
Stack

= 1P_webserver e Coune
4 & webserver chid Bun Time, Total: 71.834

(0.882%)

53 webserver Child Last: £5.714 us
I Min: 2.87% us
O e Max: 158_321 us
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14 CHAPTER 1 What is SEGGER SystemView?

1.1 What is SEGGER SystemView?

SystemView is a toolkit for visual analysis of any embedded system. SystemView gives
complete insight into an application, to gain a deep understanding of the runtime behavior,
going far beyond what a debugger is offering. This is particularly advantageous when
developing and working in complex systems with multiple threads and events.

SystemView consists of two parts:

The PC visualization SystemView App, and some code, collecting information on the target
system.

The SystemView host application allows analysis and profiling of the behavior of an
embedded system. It records the monitor data which is generated in the embedded system
and visualizes the information in different windows. The recording can be saved to a file for
analysis at a later time or for documentation of the system.

The monitor data is recorded via the debug interface, meaning that no additional hardware
(especially no extra pins) is required to use SystemView. It can be used on any system
that allows debug access.

With a SEGGER J-Link and its Real Time Transfer (RTT) technology SystemView can
continuously record data, and analyze and visualize it in real time.

SystemView makes it possible to analyze which interrupts, tasks and software timers have
executed, how often, when exactly and how much time they have used. It sheds light on
what exactly happened in which order, which interrupt has triggered which task switch,
which interrupt and task has called which API function of the underlying RTOS.

Cycle-accurate profiling can be performed and even user functionality can be timed.

SystemView should be used to verify that the embedded system behaves as expected and
can be used to find problems and inefficiencies, such as superfluous and spurious interrupts,
and unexpected task changes. It can be used with any (RT)OS which is instrumented to
call SystemView event functions, but also in systems without an instrumented RTOS or
without any RTOS at all, to analyze interrupt execution and to time user functionality like
time-critical subroutines.

How does it work?

On the target side a small software module, containing SYSTEMVIEW and RTT, needs to
be included. The SYSTEMVIEW module collects and formats the monitor data and passes
it to RTT. The RTT module stores the data in the target buffer, which allows continuous
recording with a J-Link on supported systems, as well as single-shot recording and post-
mortem analysis on any system.

The target system calls SYSTEMVIEW functions in certain situations, such as interrupt start
and interrupt end, to monitor events. SystemView stores these events together with a
configurable, high-accuracy timestamp, in the RTT target buffer. Timestamps can be as
accurate as 1 CPU cycle, which equates to 5ns on a 200 MHz CPU.

What resources are required on the target side?

The combined ROM size of RTT and the SYSTEMVIEW modules is less than 2 KByte. For
typical systems, about 600 bytes of RAM are sufficient for continuous recording with J-Link.
For system-triggered recording the buffer size is determined by the time to be recorded
and the amount of events. No other hardware is required. The CPU needs less than 1 us for
typical events (based on a 200 MHz Cortex-M4 CPU), which results in less than 1% overhead
in a system with 10,000 events per second. Since the debug interface (JTAG, SWD, FINE,
) is used to transfer the data, no additional pins are required.

On which CPUs can SystemView be used?

SystemView can be used on any CPU. Continuous real-time recording can be carried out on
any system supported by J-Link RTT technology. RTT requires the ability to read memory via
the debug interface during program execution which is generally supported in ARM Cortex-
MO, M0+, M1, M3, M4 processors as well as all Renesas RX devices.
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On systems which are not supported by the RTT technology the buffer content can be read
manually when the system is halted, which allows single-shot recording until the buffer is
filled and post-mortem analysis to capture the latest recorded data. Single-shot and post-
mortem recording can be triggered by the system to be able to control when a recording
starts and stops.

How much work is it to add it to atarget system?

Not very much. A small number of files need to be added to the make file or project. If
the operating system supports SystemView, then only one function needs to be called. In
a system without RTOS or non-instrumented RTOS, two lines of code need to be added to
every interrupt function which should be monitored. That’s all and should not take more
than a few minutes.
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1.2 The SEGGER SystemView package

The following sections describe how to install the SEGGER SystemView package and its
contents.

1.2.1 Download and installation

The SEGGER SystemView package is available for Windows, OS X and Linux as an installer
setup and a portable archive.

Download the latest package for your operation system from https://www.segger.com/
systemview.html.

In order to do live recording the current J-Link Software and Documentation Package needs
to be installed. Download and instructions are available at https://www.segger.com/jlink-
software.html.

1.2.1.1 Windows

Installer

Download the latest setup from http://www.segger.com/systemview.html and execute it.
The setup wizard guides through the installation.

After installation the package content can be accessed through the Windows Start menu
or from the file explorer.

Portable zip

Download the latest zip from http://www.segger.com/systemview.html and extract it to any
directory on the file system.

No installation is required, after extraction the package content can be used directly.

1.2.1.2 OSX

Installation package

Download the latest pkg installer from http://www.segger.com/systemview.html| and
execute it. The package installer guides through the installation.

After installation the SystemView App can be accessed through Launchpad.

1.2.1.3 Linux

Requirements

To run SystemView on Linux the Qt V4.8 libraries have to be installed on the system.

Installer

Download the latest DEB or RPM installer for your Linux from http://www.segger.com/
systemview.html and execute it. The software installer guides through the installation.

Portable zip

Download the latest archive for your Linux from http://www.segger.com/systemview.html
and extract it to any directory on the file system.

No installation is required, after extraction the package content can be used directly.

1.2.2 Package content

The SEGGER SystemView package includes everything needed for application tracing — the
host PC visualization SystemView App and sample trace files for a quick and easy start.
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The target sources to be included in the embedded application can be downloaded as an

additional package.

Additional sources to interface with SEGGER software, such as embOS are included for a

quick and easy start.

The following table lists the software package content.

SystemView package

File

Description

./ SystenVi ew. exe

The SystemView analysis and visualization
tool.

./ Doc/ UMD8027_Syst enVi ew. pdf

This documentation.

./ Description/ SYSVI EW *. t xt

SystemView API description files.

./ Sanpl e/ OS_| P_WebSer ver . SVDat

SystemView sample trace file of a web
server application.

./ Sanmpl e/ OS_Start _LEDBI i nk. SVDat

SystemView sample trace file of a simple
embOS application.

./ Sanpl e/ uCOS_St art . SvDat

SystemView sample trace file of a simple
uC/OS-III application.

Target source package

File

Description

.1 Src/ Config/dobal.h

Global data types for SystemView.

.1 Src/ Confi g/ SEGGER_RTT_Conf . h

SEGGER Real Time Transfer (RTT)
configuration file.

.1 Src/ Confi g/ SEGGER_SYSVI EW Conf . h

SEGGER SYSTEMVIEW configuration file.

.1 Src/ Sanpl e/ enbCS

Initialization and configuration of
SystemView with embOS.

.1 Src/ Sanpl e/ Fr eeRTOSV8

Initialization and configuration of
SystemView with FreeRTOS V8.

./ Src/ Sanpl e/ Fr eeRTOSV9

Initialization and configuration of
SystemView with FreeRTOS V9.

./ Src/ Sanpl e/ M cri unOSKer nel

Initialization and configuration of
SystemView with the Micrium OS Kernel.

.1 Src/ Sanpl e/ NoOS

Initialization and configuration of
SystemView with no OS.

./ Src/ Sanpl e/ uCos- 111

Initialization and configuration of
SystemView with uC/OS-III.

./ Src/ SEGCGER/ SEGCGER. h

Global types & general purpose utility
functions.

.1 Src/ SEGGER/ SEGGER_RTT. ¢

SEGGER RTT module source.

./ Src/ SEGCGER/ SEGGER_RTT. h

SEGGER RTT module header.

./ Src/ SEGGER/ SEGCGER_SYSVI EW ¢

SEGGER SYSTEMVIEW module source.

./ Src/ SEGCGER/ SEGCGER_SYSVI EW h

SEGGER SYSTEMVIEW module header.

.1 Src/
SEGCGER/ SEGGER _SYSVI EW Conf Def aul t. h

SEGGER SYSTEMVIEW configuration
fallback.

.1 Sr ¢/ SEGGER/ SEGGER_SYSVI EW | nt . h

SEGGER SYSTEMVIEW internal header.
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1.3 SystemView PRO

SystemView can be used free of charge with any commercial or non-commercial target
system. It includes all capabilities to fully analyze system behavior.

SystemView PRO extends these capabilities to provide even better means of system
analysis. First it lifts the 1 million event limit and enables unlimited recording. Additionally
it comes with new features, such as custom filters to easily search for events in the list.

1.3.1 Licensing

SystemView PRO licenses are available as single-user licenses.

The license can be stored on a J-Link, which is then acting like a USB dongle. This allows
use of SystemView PRO on any of your computers, e.g. your PC at work and your notebook
at home, by simply plugging in your J-Link.

A license can also be locked to one computer, to enable use of SystemView PRO, even when
no J-Link is connected.

For more information about SystemView PRO and its licensing options, feel fre to contact
us at info@segger.com.
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Chapter 2

Getting started with SEGGER
SystemView

This section describes how to get started with SEGGER SystemView. It explains how to analyze
an application based on monitored data.

This chapter refers to the sample data file OS_| P_WbSer ver . SvDat which is part of the SEGGER
SystemView package.

The sample data file shows the behavior of a target system running the embOS RTOS, the embOS/
IP TCP/IP stack and a web server application.

We are going to analyze what the application is doing with the information from SEGGER
SystemView.
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2.1 Starting SystemView and loading data

SystemView can monitor data live from the target application. The monitored data can be
saved to a file for later work with it. Saved data can analyzed without a J-Link and even
without the target hardware or the target application. This allows analysis of the system
by developers who do not have physical access to it.

e Start the SystemView App (SystemVi ew. exe) from the Windows Start menu or the
installation directory.

e On the first start of SystemView it will prompt to open the sample recording. Click Yes.

e On further starts select Fi|l e »Sanpl e Recordi ngs — $Packagel nstal |l ati onDi r$/
Sanpl e/ OS_| P_WebServer. Svdat .

SystemView loads and analyzes the data, shows the system information of the loaded
recording, and should now look like this:

[D) SEGGER SystemView V2.40 - SEGGER start project [emb05] on MKG6FN2M0xod & (== =]
B [Ele[SE)® O |Fulrecodng »|@ |cusoratz% v
# Timestamp Context Event Detail | |Timestamp Context Message o
1 00.000 000 000 Idle *  Start 10.398 323 [ Webserver. [ Webs: Get /
2 00.000 002 708 Idle *  SystepI== TSRean-1ASLANAM CETRra= 5 [ webserver.. [ Webs: Get /Styles.css
3 00.000 003 143 Idle *  Syatel ] System Information | SEGGER SystemView V2.40 [~ |[mEsa] | Webserver.. [ WebS: Get /Logo.gif
: 00-000 015 739 tate e 375" 45968 Events loaded successful () webserver [ Webs: Get /BGround.png
H 00.000 019 554 Idle ¥ 05_Ge| & O web B wess: o
& 00.000 026 982 Tdle fu 03 Gel ehagrver. ebS: Get /
7 00.000 029 571 Idle *  Targe| |Property Detail - [ Websezver- [ WebsS: Get /Styles.cas 3
8 00.000 034 726 Idle *  Tazk 4 frae S [J) webserver. [ WebS: Get /Logo.gif 3
9 00.000 037 143 Idle * Stach o B Name SEGGER start project C] Webserver.. [] WebS: Get /BGround.png -
s emb05
00 8 Device MKBEFN2M0ed 8 |
§ Cycle Freque... 168000 000 Hz
Urified Cycle Period 6 ns I 0 s g
# ETHRX [ ] I Uptime 12882997 = | Il [
# EHTX [ ] 4 Recording
SysTick [ | 3 Host Time 06 Jul 2016 17:24:53
4 Scheduler [ | Duration 10529972
5= 1P Tesk Yo Title embOS/IP Webserver
IP_WebServer £ Author Johannes | X X X X X
55} webserver Child ) Description ) | | | | |
=} Webserver chid 4 Tasks a
O e E Switch Count 1529
< = Frequency 110 Hz »
4 ISRs
# Load 051%
o = = Frequency 1007 Hz
Systick = I Total Time 608439 ms
cheduler [ % Interrupt Count 10 889 o
IP_Task
IP_WebServer
Wiabserver Chid
Webserver Child
Ide —

Name Type Stack Information Run Count Frequency Last Run Time Min Run Time Max Run Time Total | *
IP_Task = a2 1280 @ 0x1ff537c 1428 108 Hz 0.0457 ms 0.0026 ms (#24642) 0.1983 ms (#27211) T
IP_WebServer = @51 3072 @ 0xLF0454 40 0Hz 01645ms  0.0064 ms (£27378) 01904 ms (£9506) :
Webserver Child ~ F=3 @150 2000 @ 0xLff5978 226 4Hz 0.0619 ms 0.003 ms (£36100)  0.7779 ms (33419) 2
Webserver Child = @150 2000 @ Dx1fffe148 96 0Hz 0.0667 ms 0.0031 ms (#30095) 0.7610 ms (30124} 1=
Idle O 10546 1004 Hz 09951 ms  0.0034 ms (£17253) 09952 ms (#330) 1033

4 1 (]

43466 Events (1 -43466) 10529972 W

SystemView after File Load
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2.2 Afirstlook at the system

We will take a first look at the data to get some information about the monitored system.

System Information

The System Information dialog, shown after loading the data, provides a first overview
on the recording. It displays information about the target system, the recording and
statistical information of tasks, interrupts, and events. The system information is sent by the
application, therefore SystemView does not require any additional configuration to analyze
and display the system behavior.

JY SEGGER SystemView V2.40 - SEGGER start project [emb0S] on MK6GFN2M0xad8 =R =<
File View Go Target Tool  Window  Help
+ [ EHEeBE 8 Ol ~|@ (wsratan )
# Timestamp Context Event Detail it
22 00.004 99¢ 821 ’ SyaTick ’{; ISR Enter Runa for 4.8 us (8l6 cycles)
23 00.005 001 &79 SysTick %}’ ISR Exit Returns to Idle
24 00.005 996 821 SysaTick "{} ISR Enter Runs for 4.5 us (810 cycles)
25 00.006 001 £43 SysTick gg ISR Exit Returns to Scheduler
26 00.00¢ 0068 821 Scheduler Task Ready IP Task, runs after 5.7 us (972 cycles)
27 00.006 012 €07 IP Task Task Run Runa for 44.1 us (7 416 cycles)
28 00.006 016 589 IP Task / 05 WaitEventTimed Returns 0b0.
23 00.006 021 214 IF_Task ¥ 05_Use Sema=0x0000010b
30 00.008 024 018 IF_Task i 05_Use Returns 1 after 2.8 us.
3l 00.00& 038 321 IF Task ¥ 05_GetSemaValue Sema=0x0000010b
32 00.00& 040 946 IF Task /i 05_GetSemaValue Returns 1 after 2.6 us.
33 00.006 044 286 IP Task ¥ 05_Unuse Sema=0x0000010b
34 00.00& 043 232 IF_Task ! 05_Unuse returns after 4.3 us.
35 00.006 052 £43 IF_Task ¥ 05_WaitEventTimed EventMask=0bl Timeocut=10
36 00.00& 056 750 IP Task Il Task Block IP Task, Wait for event with timeout
37 00.006 062 €07 Scheduler M System Idle Idle for 934.3 us (156 966 cycles)
38 00.006 996 929 ' SysTick % ISR Enter RBuns for 4.8 us (816 cycles)
o A an7 an1 722 Tirk . TSD Fuir Dar rn TAl 2
00.006 012 607
Unified
% ETH_RX
||
& ETH_TX l
& SysTick l
4% Scheduler l
] P_Task 3
= P_webserver Last Event:
£35 @ 02.353 048 071 - O5_WaitEvencTimed (EventMask=0bl Timeout=10)
= webserver Child
Active Functions:
= Webserver chid £35 @ 00.006 052 §43 - OS_WaitEventTimed (EventMask=0bl Timecut=10);
O Ide l
« C
43 466 Events (1 - 43 466) 10529972 |

SystemView Timeline

Timeline

The Timeline window shows the complete monitored data. In the Events list, scroll to the
first item to get started.

The Timeline window visualizes the system activity by context (task, interrupt, scheduler
and idle) over the system time. Each row refers to one context item and we can see all
items which have been used in the application while it has been monitored.

At the beginning we can see that there are two tasks, | P_Task and | P_WebSer ver, indicated
by the light background in the context row.

U4

Zoom in to a timeline width of 2.0 ms and double-click on the vertical line below '+1000 us
to center and select the item. (Use the mouse wheel, the toolbar items, [Ctrl] + [+]/[-]
keys, or Vi ew—Zoom | n, Vi ew—Zoom Qut to zoom.)

There is some system activity every millisecond from the SysTick interrupt.

Move the mouse over a context name to get more information about the context type and
run time information.

Click on the right arrow button of the | P_Task context to jump to its next execution.

Zoom in or out to show the activity in detail.

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



22 CHAPTER 2 A first look at the system

We can see the SysTick interrupt returned to the OS Scheduler, which makes the | P_Task
ready, indicated by the grey bar in the | P_Task’s row, and lets it run. The | P_Task returns
from the embOS API function OS_Wai t Event Ti ned with return value 0, which indicates that
no event has been signaled in time.

The | P_Task calls three other embOS API functions which quickly return and
OS_ Wi t Event Ti ned, which activates the scheduler, deactivates the task, and puts the
system into idle. | P_Task will be activated again when the event (EventMask = 1) occurs
or after the timeout of 10 ms.

Recorded function calls are visualized in the timeline as small bars in the context row.
The vertical peak line indicates the call of a function, the bar shows the length of the call.
Stacked bars visualize nested function calls.

Move the mouse over the context activity to get more information about context runtime,
events and function calls.

Conclusion

We have got some first information about the monitored system. From the Timeline we
know which tasks and interrupts are used by the application, that it is controlled by the
1 kHz SysTick interrupt, and the | P_Task is activated at least every 10 ms.
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2.3 Analysing system activity

After getting some information of the system we will analyze how the system is activated.

IY SEGGER SystemView V2.40 - SEGGER start project [embOS] on MKEG6FN2M0xod 8 =N EoR =<
Eile  View Go Target  Tool  Window  Help

#[(EHEeEE s Oiewsms  v|@ |cwsrats v

# Timestamp Context Event Detail s
65 00.016 044 250 IP_Task ¥ 05_Unuse Sema=0x0000010b

113 00.01& 043 136 IF Task /3 05_Unuse returns after 4.3 us.

a7 % REF *+ IF_Task Y 05_WaitEventTimed EventMask=0bl Timeocut=10

(3] 00.000 004 107 IP Task Il Task Block IP Task, Wait for event with timeout

(1] 00.000 009 964 Scheduler M System Idle Idle for 934.3 us (156 972 cycles)

70 00.000 944 331 ’ SysTick % ISR Enter Runs for 4.8 us (816 cycles)

Tl 00.000 949 178 SysaTick 9’,. ISR Exit Returns to Idle

72 00.001 944 214 ’ SysTick %% ISR Enter Runa for 4.8 us (816 cycles)

73 00.001 949 071 SysTick g, ISR Exit Returns to Idle

T4 00.002 944 214 ’ SyaTick "{; ISR Enter Runa for 4.8 us (8l6 cycles)

75 00.002 949 071 SysTick gg ISR Exit Returns to Idle

76 00.003 424 178 ETH RX "{} ISR Enter Runs for 36.9 us (6 204 cycles)

7 00.003 4293 768 ETH_RX Y _ReadPackets3ingl . IFaceld=0 plastNumBytes=0x2002ff80 InInt=1
78 00.003 442 411 ETH R¥ fr  -->PacketReceived IFaceld=0 NumBytes=60

73 00.003 448 530 ETH RX fy _ReadPacketaSingl.. returns Oxl after 16.7 us.

B0 00.003 450 250 ETH_RX ¥ 05_SignalEvent Task=IP_Task EventMask=0bl

Bl 00.003 454 214 ETH RX Task Ready IP Task, runs after 13.6 us (2 292 cycles)
&2 00.003 457 518 ETH_RX fy 05_SignalEvent returns after 7.2 us.

a3 00.003 461 107 ETH R¥ g, ISR Exit Returns to Scheduler

g4 00.003 467 857 IP Task Task Run Runa for 50.1 us (8 430 cycles)

B5 00.003 471 839 IP_Task fy 0S_WaitEventTimed Returns Obl after 3.4718 ms.

ge 00.003 476 464 IF Task ¥ 05_Use Sema=0x0000010b

a7 00.003 479 2638 IF_Task fy 05_Tse Returns 1 after 2.8 us. -

00.019 520 464

Urified D

ETH_RX

A

ETH_TX
SysTick
4 Scheduler
R P _Task
& 1P_webserver
= Webserver Child
= webserver Child
) 1de

<&

4 [ | [

43 466 Events (1 - 43 466) 10529972 | |

SystemView Events List

Events list

The Events list shows all events as they are sent from the system and displays their
information, including timestamp of the event, active context, type of event and event
details. It is synchronized with the Timeline.

We have seen that every millisecond the SysTick ISR enters and exits and that it activates
the | P_Task every 10 ms because its timeout occurred.

Go to event #67 with View—Go to Event...(Keyboard shortcut: Ctrl +G). It is a call of
OS_Wii t Event Ti ned with a timeout of 10 ms from the | P_Task at 00.016 052 607. The
timeout would happen at 00.026 052 607.

Set a time reference on the event (Vi ew—Events —Toggl e Reference, Right-Click —
Toggl e Reference, or (Keyboard shortcut R). All following timestamps in the events list
are measured from the latest reference.

To now see whether the | P_Task runs because of the timeout or because of the event it
waits for, go to the next activity of | P_Task with Go —For war d (Keyboard shortcur: F).

The timestamp is 00.003 467 857, so 3 ms after the last reference and clearly before the
10 ms timeout. So the task has been activated by the event it waited for.

We can see the ETH _Rx interrupt happened before. We received a packet via ethernet (60
Bytes on interface 0). Therefore the ETH_Rx interrupt signaled the event, which marked the
task as ready as indicated in the timeline. The ETH_Rx interrupt returns to the Scheduler.
| P_Task runs and returns from OS_Wai t Event Ti nmed with return value Ob1, indicating that
this event happened.
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Conclusion

Going further through the events, we can see that the | P_Task is activated after the 10 ms
timeout occurred or after we received something and the ETH_Rx interrupt occurred.
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2.4 Further analysis of the application core

We now know that the system is mainly controlled by the ETH _Rx interrupt. The next step
is to see what the system does when it is more active.

IY SEGGER SystemView V2.40 - SEGGER start project [embOS] on MKEG6FN2M0xod 8 =N EoR =<
Eile  View Go Target  Tool  Window  Help

+ (ke e BES Ovewsms  +|@ |cwsrataw v

# Timestamp Context Event Detail “|| Timestamp Context Message bt
12888 03.776 308 375 IF_Task /g OS_GetSemaValue Returns 1 after 2.6 us. 02.999 145 IP_Task [ LIMK: Link state change.. |_
12289 03.776 311 714 IF Task % 05 Unuse Sema=0x0000010b 03.319 183 [ 18 Task [ noP: Link-local IBvE ad. | |
12250 03.776 316 661 IP_Task  Jfy OF Unuse returns after 4.9 us. 03,399 064 IP Task [ DHCEe: Sending discover!
12891 03.77€ 320 071 1P Task % 05 WaitEventTimed Eventiask=0bl Timeout—4 01513 624 ) 15 Task @ DHCPe: TFace 0: Offer: .
12392 03.776 324 179 IP_Task Il Task Block IPF_Task, Wait for event with. - ~
12893 03.776 329 893 Scheduler M System Idle Idle for 106.0 us (17 820 cy. 04.999 053 T2_Task @ vHCEe: TP addr. checked.
12894 03.776 435 964 ETH RX ¥ ISR Enter Runs for 36.9 us (6 210 cycl. 04.593 072 (0 12725k [ DHCEe: Sending Request.
12835 03.776 441 554 ETH_RX ¥ _ReadPacketsSingl. IFaceld=0 plastNumBytes=0x20._ 05.000 167 [[) 12 Tasx (@ oHCPc: IFace 0: Using I..
12898 03.776 454 196 ETH_RX f= -->PacketReceived IFaceld=0 NumBytes=60 06.146 050 [ Webserver.. [ Webs: Get /

12897 03.776 458 339 ETH RX fy _ReadPacketsSingl.. returns Oxl after 16.7 us. 06.164 916 [:] Webserver. [:] Web5: Get /Styles.css
12298 03.776 462 071 ETH RXx ¥ 05 _SionalBvent Task=IF_Task EventMask=0bl 06.166 545 [ Webserver. [ WebS: et /Logo.gif
12399 03.776 466 036 ETH_RX Task Ready IF Task, runs after 13.6 us - 7| |ns 188 732 e r [l Wehs: Ger /REround.ong 2

03.792 488 571

Unfied L 1@ 1 [ ] [N \ I

ETH_RX
ETH_TX
SysTick
%% Scheduler

B P _Task
&5 1P_webserver
5} Webserver Chid [ L

Viebserver Child

RS

EEEF

) Ide

« C

MName Type StackInformation Run Count Frequency Last Run Time Min Run Time Max Run Time  Total Run Time  Run Time/s Min Run Time/s Max Run Time
ETH_RX # #00 188 5Hz 00377 ms  0.0043 ms (#17003)  0.0666 ms (#40414) 68120 ms 01819 ms 01623 ms 20093
ETH_TX # 99 17 2Hz 00198 s 0.0042 ms (#24643) 00577 ms (£36099) 2.8989 ms 0.0420 ms 00192 ms 0.9596
SysTick ¥ #5 10530 1000 Hz 00048 ms  0.0046 ms (#17032)  0.0241 ms (#42829) 512329 ms 48547 ms 4.8540 ms 4.9107
Scheduler 2 2695 215 Hz 00057 ms  0.0027 ms (#12915) 00126 ms (#40342) 217519 ms 17993 ms 00 ms 28141
IP_Task £ @152 1280 @ 0xAFf537c 1428 108 Hz 00457 ms 00026 ms (¥24642) 01983 ms (£27211) 71.7902 ms 52921 ms 49759 ms 11.3680
IP_WebServer £} @151 3072 @ 0x1ff0454 40 0Hz 01645ms  0.0064 ms (£27378) 01904 ms (#3506) 36446 ms 00 ms 00ms 12142
Webserver Child @150 2000 @ 0:Afff5978 226 4 Hz 00619 ms 0.002 ms (#36100)  0.7779 ms (£33419) 264820 ms 0.2615 ms 0.2615 ms 9.4757
Webserver Child £} @150 2000 @ 0x1fff6143 96 0Hz 00667 ms  0.0031 ms (#30095)  0.7610 ms (£30124) 13.0784 ms 0.0 ms 0.0 ms 41399
Idle O 10546 1004 Hz 09951 ms  0.0034 ms (#17253) 08352 ms (£330) 103309958 ms 9873671 ms 00 ms 938.0204

« m v

43 466 Events (1 - 43 466) 10529972 | |

SystemView Application Analysis

Timeline, Events list, Terminal and Contexts window

The windows of SystemView are synchronized and provide the best possibilities for system
analysis when used together.

The application creates a web server which can be accessed by the browser to view the
embOS/IP demo web page. The sample data has been gathered while the web server was
running and the browser loaded the web page multiple times.

Log output has also been sent through SystemView and is displayed in the Terminal window
along with the timestamp it has been logged and the active context.

Select a message in the Terminal to also select it in the Events window and the Timeline.
The Timeline also indicates all Terminal output.

Go through the messages to see the system initialization when the Ethernet connection
is established and select "WebS: Get /”, which is the request from the browser to get the
root index webpage.

Go to event #12894, right before the message for detailed analysis.

Here we see that an ETH Rx interrupt occurred, which calls the embOS/IP function
_ReadPacketsSinglelF and receives the packet. Upon reception the embOS event is signaled
as seen before, and the interrupt exits into the scheduler which activates the | P_Task.

The | P_Task sets the system event which signals the | P_WebSer ver Task to become ready.
Another packet is received immediately and handled by the | P_Task. When | P_WebSer ver
starts running it is in accept() which calls some OS functions and then returns. It then
checks if the Webserver Child task exists and creates it since it did not.
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On creation of the task it is added to the contexts and marked with a light background in
the timeline while it is not active.

| P_WebSer ver waits for another connection in accept() and the Webserver Child handles
the received http request and serves the webpage. While Webserver Child is active, it may
be interrupted by other ETH_Rx interrupts, which cause a preemptive task switch to the
| P_Task, because the | P_Task has a higher priority than the Webserver Child.

Note: Tasks are ordered by priority in the Timeline, the exact task priority can be seen
in the Contexts window.

2.4.1 Analysis conclusion

We analyzed what a system does without insight into the application code. With the
application source we can check with SEGGER SystemView that the system does what it
is supposed to do.

SEGGER SystemView can actively help developing applications, since it not only shows what
the system does, but also allows exact time measurement and visualizes the influence of
interrupts and events on the application flow. This provides advanced possibilities to find
problems and to improve the system.
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Chapter 3

Host application - SystemView
App

This section describes the SystemView analysis and visualization tool.
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3.1

CHAPTER 3 Introduction

Introduction

I SEGGER SystemView V2.40 - SEGGER start project [emb0S] on MKGEFN2MOwod & = ol
File  View Go Target Tool Window  Help

B [BlelSE]® O [Fulrecordng »|@ [cusorat0% v

# Timestamp Context Event Detail *|| Timestamp Context Message o
1 00.000 000 000 Idle * Start 02.999 145 IP_Task I LI Link state change. |5
2 00.000 002 708 Idle ¢ System Info T5Freq=168000000, CPUFreg=16.. 03.319 183 [) 18 Tasx [ WDP: Link-local T5vé ad.
3 00.000 003 143 Idle ¢ System Description N=SEGGER start project,O=emb. 03,899 068 IP Task () DHCEc: Sending discover!
4 00.000 015 750 Idle °  System Description I#15-SysTick, [#93-ETH TX,I#l. 01,515 g2s [O) 15 Task [ DECEc: Trace 0: ffer: .
5 00.000 019 554 Idle ¥ 05_GetTime_ussé 01,899 053 1P Task [ DECPe: IP addr. cheeked
&  00.000 026 982 Tdle fy 03 GetTime uséd  Returns 2353025 after 7.4 us. : ° a2 tres oF addr. cheeked-
7 00.000 029 571 Idle *  Target Time (us)  02.353 025 04.323 072 18 Tesk [ DucPe: Sending Reguest.
2 00.000 034 786 Idle * Task Info 1P_Task (0x161f), Pric=152 05.000 187 (L) 18_Tasx (@ pECPe: 1Face 0: Using I..
E 00.000 037 143 Idle * Stack 0x161£: 1280 @ Ox1FFES3T7c -||06.146 050 U] webserver.. [ Webs: Get / =
00.000 000 00O
Urified 00000000000 0 50000 00000 6 1 10 s O
# ETHRX || 1N A Il gl I Il | Il Il [ |
¥ ETH_TX [ ]
SysTick [ |
@ scheduler [ TR |
5= P_Task il ) R0

IP_WebServer

= Webserver Chid o [g: | a8 % E:S: %:g:
£5 webserver chid 5] a
« (M de »

i 3

ETH_RX
ETH_TX

SysTick
Scheduler
IP_Task
IP_WebServer
Webserver Child
Webserver Child

Ide = —_— =

Name Type Stack Information Run Count Frequency Last Run Time Min Run Time Max Run Time Total | =
P _Task = @152 1280 @ DA fff537c 1428 108 Hz 00457 ms 00026 ms (£24642) 01983 ms (#27211) T
IP_WebServer B a1 3072 @ Dl FFf0454 40 0Hz 0.1645 ms 0.0064 ms (#27378) 0.1904 ms (#9506) 3
Webserver Child = a5 2000 @ Ox1ff5978 226 4 Hz 0.0619 ms 0.003 ms (#36100) 0.7779 ms (#33419) 21l
Webserver Child = @i 2000 @ (w1 fFf5148 96 0Hz 0.0667 ms 0.0021 ms (#£30095) 0.7610 ms (#30124) 1=
Idle & 10546 1004 Hz 0.9951 ms 0.0034 ms (#17253) 0.9952 ms (#330) 1033

] m r

43 486 Events (1 - 43 466) 10529972 |

SystemView Application

The SystemView App is the host PC visualization tool for SEGGER SystemView. It connects
via a J-Link to the target application, controls the application tracing and reads its data.
The monitored data is analyzed on runtime and visualized in the different windows of
SystemView. After tracing has stopped, the data can be saved to a file which allows later
analysis of the application trace.

To get started with SystemView please refer to the previous chapter.

SystemView provides different windows to visualize the execution in the system, measure
timing and analyze the CPU load. All windows are synchronized to always get all information
of the currently selected state.

For a description of the application windows please refer to the following sections.

SystemView allows going through the monitored data and keeping track of what happened
in the system at any time.
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3.2 Timeline window

05.882 054 035

Unified

& SysTick
‘Ef ETH_Tx
]

=

% ETH_Rx
& Scheduler
1 [5] 1P Task
E=l 1p_webserver

[ E|
E=1 webserver Child

E5} wiebserver Child LWL ]
" 1dle

SystemView Timeline

The Timeline window gathers all system information within one view. It shows the system
activity by context (task, interrupt, scheduler, timer and idle) over the system time. Each
row refers to one context item to show all context items which have been used in the
application while it has been monitored.

A mouse-over tooltip on the context items reveals more details and run time information
about the context.

A mouse-over tooltip on active context shows the details of the current event and the
currently active functions if available.

A ruler on the context marks the current activity span.

An existing task is marked with a light background from its first occurrence to its termination
to provide a quick overview which tasks exist at any time.

Switches between contexts are displayed as connection lines to easily identify which events
cause context switches and when they occurred.

Tasks which are marked ready for execution are displayed with a light grey bar until their
execution starts.

Contexts are ordered by priority. The first row displays all activity in a unified context.
Interrupts are top of the list, ordered by Id. Followed by the Scheduler and software timers,
if they are used in the system. Below the Scheduler (and timer) the tasks are ordered by
priority. The bottom context displays idle time, when no other context is active.

The Timeline is synchronized with the Events list. The event under the cursor (the blue line)
is the selected event in the list.

The cursor can be fixed at 10% to 90% of the window and update the selection in the list
when scrolling through the timeline.

An event can be dragged under the cursor to select the corresponding event in the events
list and vice-versa.

To get an overview of the whole system or to see the exact duration of an event the Timeline
view can be zoomed in or out.

To jump to the next or previous activity of a context, the labels include left and right buttons
on mMmouse-over.
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3.3 Events window
# Timestamp Context Event Detail

8276 ** REF ## SysTick g‘# ISR Enter Runs for 3.3 us (558 cycles)

8277 00.000 003 321 SysTick gg ISR Exit Returns to Scheduler

8278 00.000 007 &01 Scheduler Task Ready IPF _Task, runs after 3.9 us (660 cycles)

8279 00.000 011 530 IF_Task Task Bun Buns for 113.4 us {19 06l cycles)

2280 00.000 0le 030 IP Task Jx  05_Use Sema=IF Lock

8281 00.000 110 738 IF_Task D Log LINK: Link state changed: Full duplex, 100MHzZ

g2g82 00.000 117 208 IF Task Jx  05_Unuse Sema=IF Lock

8283 00.000 121 5385 IEF Task f* 05 _WaitEventTimed EventMask=0bl Timecut=10

2284 00.000 124 388 IEF Task Il Task Block IF Task, Walit for event with timeout

§285% 00.000 129 383 Scheduler M System Idle Idle for £70.4 us (146 230 cycles)

8286 00.001 000 G000 SysTick ’y ISR Enter Runs for 3.3 us (558 cycles)

82587 00.001 003 321 SysTick gg ISR Exit Returns to Scheduler

8288 *% REF #*% Scheduler Task Ready IP WebServer, runs after 4.0 us (684 cycles)

8255 00.000 004 071 IF_Web3e. Task Run Runs for 7.0 us (1 181 cycles)

2290 00.000 008 143 IF WebSe.. J 05 Delay Delay=100

8291 00.000 011 101 IE WebSe.. Il Task Bleck IF_WebServer, Wait for timeout

8292 00.000 015 482 Scheduler M System Idle Idle for 976.& us (164 080 cycles)

SystemView Events Window

The Events window shows all events as they are sent by the system and displays their
information. Every event has the following items:

A timestamp in target time or recording time, which can be displayed with microsecond
or nanosecond resolution.

A context from which it has been created, i.e. the task which is running.

An event description, displayed with the type of event (IRS enter and exit, task activity,
API call).

Event details describing the parameters of the event, i.e. the API call parameters.

An ID to locate events in the list.

The Events window allows going through the list, jumping to the next or previous context, or
to the next or previous similar event. The Timeline and CPU Load windows are synchronized
to show the currently selected event.

The timestamp in the events list can be relative to the start of recording or the target
system time if it has been sent by the system. Events can be set as time reference for
following events to allow easy measurement of when an event occurred after another one.

SystemView include an event filter to select show or hide APIs, ISRs, System Information,
Messages, Tasks, and User Events.
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3.4 Terminal Window

Context Measage Timestamp il
[:] IF Task E] LINE: Link state changed: Full duplex, 100MH=z 02.959 107
[:] IF Task E] DHCFc: Sending discover! 03.999 038
C] IF_Task [:] DHCPc: IFace 0: Offer: TIP: 192.1628.11.205, Mask: 255.255.0.0,.. 04.502 280
D IF_Task ([0 oECPz: IP addr. checked, no conflicts 04.9%9 028 E
[:] IF Task E] DHCPc: Sending Regquest. 04.959 038
[:] IF Task E] DHCPc: IFace 0: Using IP: 192.168.11.205, Mask: 255.255.0.0, .. 05.000 021
D Webserver.. E] Web3: Get / 05.&889 &350
D Webserver_ (1) WebS: Get /Styles.cas 05.699 &850 R
D Wehserver . D WehS5: Get /Logo.gif 05.700 924
[:] Webserver.. E] WebS: Get /BGround.png 05.703 1la8
[:] Webserver.. E] Web3: Get /f 05.923 133
D Webserver. [:] WebkS: Get /Styles.css 05.929 537
D Webserver. . [:] Wek3: Get /Logo.gif 05.930 893
D Webserver. . [:] Wek3: Get /BGround.png 05.933 078
[:] Webserver.. E] Web3: Get /f 068.137 &02 -

SystemView Terminal Window

The Terminal window shows printf output from the target application alongside the task
context from which the output has been sent and the timestamp when the message has
been sent. Double-click on a message to show it with all information in the events list.

The Timeline window shows indicators for output, ordered by level - Errors are always on
top.The log level for which indicators are shown can be configured via Vi ew — Message

I ndi cators...
-
] Message Indicators | SEGGER SystemViewe...| 7 |[w25s] "
Show Indicators for: All Messages -

Hide indicators if zoom level iz above:  |Warnings and Errors

Errors only
Mone

oK ] [ Cancel ]

U O0UoU oo
0 0o

Message Indicator Dialog

SystemView printf output can be sent formatted by the application or unformatted with all
parameters and is formatted by the SystemView App.
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3.5 CPU Load window

SysTick

ETH_Tx i= Ei
ETH_Rx

Scheduler I L =
IP_Task |

IP_WebServer L
Webserver Child —

Webserver Child e E
Idle = - =

SystemView CPU Load Window

The CPU Load window displays the used CPU time of contexts for a period. The CPU Load is
measured over the width of a bin with the current resolution of the Timeline and is therefore
synchronized with the zoom level.

The number of bins can be selected to measure the load over a shorter or longer period.
With a single bin the CPU load is measured over the whole visible Timeline.
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06.118 136 107

SystemView Contexts Window

unifed L@ 1 MO 0 1 | e I 1
% SysTick
& ETH_Tx
& ETH_Rx
4% Scheduler .
& 1P Task »
£} 1P_WebSery| Task
2 webserverq JZToEY
Stae 1024 @ Ox1£££3dbe Ll 11 L1 1l
= Webserver  Run Count 1088
" Run Time, Total 24_.896 ms (0.307%)
O Ide Last 20.45B8 us
a Min 2.292 us 1y
Max: 113.45B8 us
Mame Type Stack Information Run Count Frequency Last Run Time Min Run Time Max Run Time Total Run Time  Run Timefs Min Run Time/s Max Run Time/s
SysTick # 215 8122 1000 Hz 00032 ms 00030 ms (#16206)  0.0257 ms (#10320) 26,7025 ms 3.2854 ms 3.1769 ms 3.3084 ms
ETH_Tx ¥ 209 110 4 Hz 00106 ms  0.0031 ms (#18321) 0.0139 ms (£19935) 09213 ms 0.0489 ms 00 ms 0.5334 ms.
ETH_Rx ¥ #100 118 5Hz 00194 ms  0.0032 ms (F17017) 0.0291 ms (#17012) 22852 ms 0.0907 ms 0.0 ms 1.1062 ms
Scheduler 2 2107 216 Hz 0.0045ms  0.0027 ms (£17013) 0.0092 ms (£24096) 129018 ms 13852 ms 13512 ms 22297 ms
IP_Task = @152 1024 @ 0 Ff3dbe 1088 111 Hz 00204 ms  0.0022 ms (¥18320) 0.1134 ms (#8284) 248764 ms 2.5198 ms 1.9878 ms 6.1552 ms
P_WebServer [51 @151 3072 @ 0xLfff0380 73 0Hz 00323 ms 00043 ms (#15937)  0.1102 ms (#14018) 1.5088 ms 0.0 ms 00 ms 0.6786 ms
Webserver Child £ @150 3072 @ 0x1fff2590 187 4 Hz 00325 ms  0.0023 ms (#21237) 0.2598 ms (#17240) 9.6695 ms 01244 ms 01244 ms 53649 ms
Webserver Child i @150 2072 @ 0:1fff3190 Eil 4Hz 00327 ms  0.0064 ms (£18343) 0.2588 ms (#£18421) 1.7690 ms 0.1245 ms 01245 ms 14736 ms
Idle ‘ 8194 1003 Hz 09967 ms  0.0023 ms (#18821) 0.9958 ms (#5661) 80401232 ms 9924208 .. 9613892 ms 993.0965 ms

The Contexts window shows statistical information of the contexts (Tasks, Interrupts,
Scheduler, and Idle). Each context item can be identified by its Name and Type. The Type
includes the priority for tasks and the ID for interrupts. (i.e. The Cortex-M SysTick is

interrupt ID #15.)

The Contexts window information include following items:

Activation frequency.

The total and last run-time.
The current, minimum and maximum run time per second in ms and %.

The context name and type.
Stack information for tasks, if available.
Activation count of the context.

The Contexts window is updated while the recording, the current context is indicated by

selection of the row.
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3.7 System information

Property Detail
4 Target System
Bl Mame embO5/IP Webserver
W 05 embO5
W Device MEBEFMN2Mcod 8
Cycle Frequency 168 000 000 Hz
Cycle Period B ns
= Uptime 00:00:08.153.000.115
4 Recording
=] Host Time 04 Jan 2016 16:48:36
Curation 00:00:08.122.001
#‘. Title Sample Recording
&. Author SEGGER Microcontroller
- Description embO5/IP Webserver application sample.
4 Tasks
Z Switch Count 1260
£ Frequency 115 Hz
4 [5Rs
# Load 034%
£ Frequency 1009 Hz
& Total Time 29.9091 ms
Z Interrupt Count &350
» Ewvents
> RTT

SystemView System Information Window

The window on the top right displays:

e Information about the system, which has been sent by the application to identify it.
e Recording properties, which can be set by the user.
e Statistics about tasks, interrupts, SystemView events and recording throughput.

The System information includes the application name, the used OS, the target device, and
the timing information. Additional information about task switches and interrupt frequency
provides a quick overview of the system.
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system Properties

| O5: embOS

Recording Properties

) Description:

E5] Recording Properties | SEGGER SystemViewer V2.28 | 7 |[n23g]

Bl System Mame:  embOS/IP Webserver

¥ Device: MKBEFN 2M0xxx 18

=] Host Time: 04 Jan 2016 16:48:36
'f.., Title: Sample Recording
£ Author: SEGGER. Microcontraller

embO5/IP Webserver application sample.

E QK 3 | Cancel

SystemView Recording Properties Dialog

The recording properties can be set by the user to be stored with the record when it is
saved and allow identifying a record when it is loaded for later analysis.
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3.8 Event Filter

The Events window features filtering of events. This can be useful for example to hide
interrupt events or to show only task execution.

In SystemView events can be filtered by different groups:

APIs - OS or module generated events.

ISRs - Interrupt enter and exit.

Messages - Terminal Output.

System Events - System and Task information.
Tasks - Task execution.

User Events - User event start and stop.

SystemView PRO additionally features custom filters, which allows selection of any event
to be displayed or hidden. With curstom filters all system events and registerd OS and
middleware events can be selected individually.
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3.9 Trigger Modes

While SystemView is recording in continuous mode, the recorded events are analyzed and
displayed in real time. The Trigger Modes enable automatic selection of specific events when
they occur.

The Trigger Mode can be seleced in the toolbar or in the right-click context menu of the
tasks and interrupts in the Timeline Window.

In Manual Scroll Mode, the selection is not automatically updated and the user can scroll
through the events and analyze the system while it is recorded.

In Auto Scroll Mode, the selection is synced to a 100 ms timesamp. The event at the last
recorded 100 ms timestamp is selected.

In Continuous Trigger Mode, the user can configure on which context (Taks or Interrupt)
and which event to trigger. SystemView then always selects the last occurence of an event
which satisfies the configured condition.

In Single Trigger Mode, SystemView selects an event which satisfies the configured
condition only once and switches back to Manual Scroll Mode.
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CHAPTER 3

GUI controls

SystemView can be controlled with mouse and keyboard, and via menus. The most
important controls are also accessible in the toolbar.

The following table describes the controls of SystemView.

Action Menu Shortcut
Recording data

Start recording on the target. Target —»Start Recording F5
Stop recording. Target —St op Recording F9
;Rsiadf[r)grf:-tnr;\gr;csggecr)];‘ISIngle-shot Tar get —»Read Recorded Dat a Ctrl +F5
Save recorded data to a file. Fil e -Save Data Crl+S, F2
Load a record file. Fil e -Load Data Crl+0, F3
Load a recently used file. Fil e -Recent Files none
Load a sample recording. Fi | e -Sanpl e Recordings none

View/Edit recording properties.

Fil e >Recordi ng Properties...

Crl +Shift+R

View

Set/clear the current event as
time reference.

Vi ew—Toggl e Ref erence

R

Remove all time references.

Vi ew—Cl ear References

Cirl+Shift+R

Display timestamps in application

target time. Vi ew—Di splay Target Tine None
Display tlmest_amps in time since Vi ew—Di spl ay Recording Ti me None
start of recording.
Egt the timestamp resolution to 1 Vi ew—Resol ution: 1 us None
Set the timestamp resolution to Vi ew—Resol ution: 100 ns None
100 ns.
Set the timestamp resolution to Vi ew—Resol ution: 10 ns None
10 ns.
ﬁst the timestamp resolution to 1 Vi ew—Resol ution: 1 ns None
Zoom in. Vi ew—Zoom—Zoom | n Qrl ++,
Scrol | up
Zoom out. Vi ew—Zoom—Zoom Qut Qrl+-,
Scrol | down
Show 10 us across the timeline. Vi ew—Zoom—10us W ndow None
Show 20 us across the timeline. Vi ew—Zoom—20us W ndow None
Show 50 us across the timeline. Vi ew—Zoom—50us W ndow None
Show 100 us across the timeline. | Vi ew—Zoom—100us W ndow None
Show 200 us across the timeline. | Vi ew—Zoom—200us W ndow None
Show 500 us across the timeline. | Vi ew—Zoom—500us W ndow None
Show 1 ms across the timeline. Vi ew—Zoom—1nms W ndow None
Show 2 ms across the timeline. Vi ew—Zoom—2nms W ndow None
Show 5 ms across the timeline. Vi ew—Zoom—5nms W ndow None
Show 10 ms across the timeline. Vi ew—Zoom—10nms W ndow None
Show 20 ms across the timeline. Vi ew—Zoom—20ns W ndow None
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Action Menu Shortcut

Show 50 ms across the timeline. | Vi ew—Zoom—50ns W ndow None
Show 100 ms across the timeline. | Vi ew—Zoom—100ns W ndow None
Show 200 ms across the timeline. | Vi ew—Zoom—200ns W ndow None
Show 500 ms across the timeline. | Vi ew—Zoom—500ns W ndow None
Show 1 s across the timeline. Vi ew—Zoom—1s W ndow None
Show 2 s across the timeline. Vi ew—Zoom—2s W ndow None
Show 5 s across the timeline. Vi ew—Zoom—5s W ndow None
Show 10 s across the timeline. Vi ew—Zoom—10s W ndow None
Show 30 s across the timeline. Vi ew—Zoom—30s W ndow None
Show 60 s across the timeline. Vi ew—Zoom—60s W ndow None
S.how. the full recording in the Vi ew—Zoom—Ful | Recordi ng None
timeline.

o)
S_et tl_‘ne cursor to 10% of the Vi ew—Cur sor —-Cursor at 10% 1
timeline.

(o)
S_.et tl_‘me cursor to 20% of the Vi ew—Cur sor —Cursor at 20% 2
timeline.

[o)
Set the cursor to 30% of the Vi ew—Cur sor —Cursor at 30% 3
timeline.

(o)
Set the cursor to 40% of the Vi ew—Cur sor —»Cursor at 40% 4
timeline.

o)
S_et tl_‘ne cursor to 50% of the Vi ew—Cur sor —-Cursor at 50% 5
timeline.

(o)
S_et tl_'me cursor to 60% of the Vi eW—CUr Sof —Cursor at 60% 6
timeline.

[o)
Set the cursor to 70% of the Vi ew—Cur sor —-Cursor at 70% 7
timeline.

(o)
Set the cursor to 80% of the Vi ew—Cur sor —Cursor at 80% 8
timeline.

o)
S_et tl_‘ne cursor to 90% of the Vi ew—Cur sor —-Cursor at 90% 9
timeline.
IV_Ieasure_: the visible CPU load in a Vi ew—CPU Load —Si ngl e Bin None
single bin.
Meas_ure the visible CPU load in Vi ew—CPU Load —10 Bi ns None
10 bins.
Meagure the visible CPU load in Vi ew—CPU Load —50 Bi ns None
50 bins.
Measqre the visible CPU load in Vi ew—CPU Load —100 Bi ns None
100 bins.
Measu_re the visible CPU load in Vi ew—CPU Load —200 Bi ns None
200 bins.
ﬁgtow/Hlde API calls in the events Vi ew—Event Filter —Show APl s Shi ft+A
Show/H!de ISR Enter/Exit in the Vi ew—Event Filter —-Show | SRs Shi f t +1
events list.
Show/Hide Messages in the Vi ew—Event Filter —»Show Shi ft +M
events list. Messages
Show/Hide System events in Vi ew—Event Filter —Show Shift+S
events list. Syst em Events
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CHAPTER 3 GUI controls
Action Menu Shortcut
ﬁ:tOW/H'de Task activity in events Vi ew—Event Filter —-Show Tasks | Shift+T
Show/Hide User events in events | Vi ew—Event Filter —Show User Shift+U

list.

Event s

Show only API calls in the events
list.

Vi ew—Event Filter —Show APl s

only

Ctrl +Shift+A

Show only ISR Enter/Exit in the
events list.

Vi ew—Event Filter —Show | SRs

only

Ctrl +Shift+l

Show only Messages in the events
list.

Vi ew—Event Filter —Show
Messages only

Ctrl+Shift+M

Show only System events in

Vi ew—Event Filter —Show

events list. System Events only Qrl+Shift+S
S_how only Task activity in events | Vi ew—Event Filter —Show Tasks Cirl+Shift+T
list. only
S_how only User events in events | Vi ew—Event Filter —»Show User Ctrl+Shift+U
list. Events only
. Vi ew—Event Filter —»Reset all Ctrl +Shift

Reset all event filters. :

Filters +Space
Toggle automatic scroll to last Vi ew—Aut 0 Scrol | None
item on new events.
Select the_message |n_d|cators to Vi ew—Message I ndicators... crl+M
be shown in the timeline.
Manua_lly scroll the events while Tool bar Qrl+1
recording.
Aut_omatlcall_y scroll the events Tool bar Qrl+2
while recording.
Contlngqusly trlgger anq scroll on Tool bar Crl+3
a condition while recording.
Trigger a_nd scroll ona condition Tool bar Qrl+4
once while recording.
Configure the trigger condition. Tool bar Crl +T

Go

Jump to the next context switch. | Go —Forward F
Jump to the previous context Go —Back B
switch.
Jump to the next similar event. Go —Next [Event] N
Jump to the previous similar Go —Pr evi ous [ Event ] P
event.
Jump to the next similar event Go —Next [Event] in [Context] |Shift+N
with the same context.
Jump to the previous similar Go —»Previous [Event] in Shift+pP
event with the same context. [ Cont ext ]
Open dialog to go to an event by Go »Go to Event .. Ctrl+G

Id.

Open dialog to go to an event by
timestamp.

Go —Go to Tinestanp...

Crl+Shift+G

Scroll forward.

Go —Scrol | Forward

Left, Crl
+Scrol | up,
Cli ck&Dr ag
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Action Menu Shortcut

Right, Ctrl
Scroll back. Go —Scrol | Back g?cv\;]?l I

C i ck&Dr ag

Window
Show/hide the Events window. W ndow—Events Vi ew E
Show/hide the Timeline window. | W ndow—Ti ne Vi ew T
Show/hide the CPU Load window. | Wndow—CPU Load Vi ew L
Show/hide the Contexts window. | W ndow—Cont ext Vi ew C
Show/hide the Terminal window. |W ndow—Ter i nal View M
ok wndow—system vi o s
Show/hide the Log window. W ndow—Log Vi ew @]
Show/Hide the Status bar W ndow—Show Hi de St atus Bar None
Show/Hide the Tool bar W ndow—Show Hi de Tool Bar None
doiglecl)'\g.application preferences Tool —Pref er ences Alt+
Help

Open this SystemView Manual. Hel p —»Syst enVi ew Manual F11
Show SystemView information. Hel p —About SystenVi ew F12
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CHAPTER 3

3.11 Command Line Options

SystemView can be controlled and configured via command line options. To skip the
configuration dialog on start of recording, the target configuration can be given via
command line options.

C.> SystenView exe [-usb [<SN>]]|[-ip <Host>]

JTAG FI NE]

[-device <Device>]

Command Line Options

[-if SWD

[ -speed <Speed>] [-rttcbaddr <Addr>]|[-rttcbrange auto| <Range>] |-
single [-port <Port>] [-wait]] [-start|-stop|-read|-quit]|-save [<Filenanme>]| -
| oad[ <Fi | ename>] ]

Conmand Line Options:

-usb

Connect to J-Link via USB.

Li nk. (Optional)

_|p
J- Li nk.

-devi ce

Connect to J-Link via |IP.

Set the target device.

as supported by J-Link.

-if

or FINE
- speed
kHz.
-j tagconf

Set the target interface.
Set the target interface speed.

Set the JTAG scan chain configuration.

DRPRe of the target device.

-rttchaddr

Set the RTT Control Bl ock address.

hexadeci nal .

-rttcbrange Set the search range for RTT Control Bl ock.

ranges as "<Address> <Size>".
-single Start SystenView in single instance npde.
- port Set local port for single instance node.
-wai t Wait for first instance to return result.
-start Start recording.
-stop St op recording.
-read Read recorded data fromtarget.
-quit Quit SystenVi ew.
-save Save current recording.

to. (Optional)
-1 oad Load a recording fromfile.

| oad. (Optional)

SEGGER SystemView User Guide

Par anet er :

Par anet er :

Par anet er :

Par anet er :

Par anet er :

Par anet er :

Par anet er :

Par anet er :

Par anet er :

Par anet er :

Par anet er :

S/'N of J-

IP or S/'N of

Devi ce name
SW, JTAG,
Speed in

| RPre and

Address in

auto or

Port.

File to save

File to
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Chapter 4

Recording with SystemView

This section describes how to use the SystemView App for continuous recording and how to do
manual single-shot recording with a debugger.
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4.1 Continuous recording

With a J-Link debug probe and the SEGGER Real Time Transfer technology (RTT),
SystemView can continuously record target execution in real time, while the target is
running. RTT requires the ability of reading memory via the debug interface during program
execution. This especially includes ARM Cortex-M0, M0+, M1, M3, M4 and M7 processors
as well as all Renesas RX devices.

Target System Host System (PC)
Application SystemViewer
vy !
User events WMiddleware
and printf RTOS (e.g. IP stack)
SystemView AP
L/ Y
RTT API J-Link RTT DLLAPI
Target RAM '
RTT Buffer {Software FIFO)
! J-Link DLL

How Systemview works with J-Link

Start recording

To start recording with SystemView, connect the J-Link and target and click Tar get —St art
Recor di ng.

Enter or select the device name. The drop-down lists the most recently used devices. If the
current device is not part of the list, it can be entered manually. A list of supported device
names is available at https://www.segger.com/jlink_supported_devices.html.

Note

For RTT Control Block Auto Detection, as well as for some devices the exact device
has to be known. It is recommended to not only select a core.

If necessary configure the J-Link connection, when connecting to a specific J-Link or to a
J-Link, which is connected via TCP/IP.

Select the target interface and target interface speed for the connected device.

Configure the RTT Control Block Detection. In most cases Auto Detection can be used. If
the RTT Control Block can not be detected, select a Search Range in which the RTT Control
Block can be, or enter the exact Address directly.

Click OK to connect to the target and start recording.
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Note

SystemView can be used parallel to a debugger. In this case recording can be done
while the debugger is running. Make sure all required configuration is done in the
debugger. When the debugger is stopped, SystemView recording will stop, too.

SystemView will continuously read the recorded data form the target and update its
windows with the data while running.
Stop recording

To stop recording select Tar get —»St op Recor di ng.

The free version of SystemView is limited to 1000000 events and automatically stops
afterwards.
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4.2 Single-shot recording

When the target device does not support RTT or when no J-Link is used, SEGGER
SystemView can be used to record data until its target buffer is filled.

In single-shot mode the recording is started manually in the application, which allows
recording only specific parts, which are of interest.

As a usual application generates about 5 to 15 kByte recording data per second and peaks
only to higher rates at full load, even a small buffer in the internal RAM can be used to
record data for analysis of critical parts. When using external RAM SystemView can record
for a long time, even in single-shot mode.

Target System Host System (PC)
Application SystemViewer
vy !
U=er events Widdleware
and printf RTOS (e.g. IP stack)
SystemView API
RTT AP SystemView Data file (*.SVDat)
Target RAM Y
RTT Buffer (Software FIFO)
Debugger
Any debug probe /interface T

How Systemview works in single-shot mode

Get single-shot data from the system

To get the data which has been recorded in single-shot mode, the SystemView buffer has
to be read via the SystemView App or an external debugger.

e Connect a debugger and load the target application.

e Configure and initialize SystemView from the application (SEGGER_SYSVI EW Conf () or
SEGGER_SYSVI EW I ni t).

e Start recording in the application from where it should be analyzed
(SEGGER_SYSVI EW St art ).

With a J-Link SystemView can automatically read single-shot data from the target.
e Start the SystemView App and select Tar get -Read Recorded Dat a.

Without a J-Link or without SystemView the data can be read using following steps:

e Halt the application in the debugger when the buffer is full or after recording has been
done.

e Get the SystemView RTT buffer address and the number of bytes used (Normally
_SEGGER RTT.aUp[1].pBuffer and _SEGGER RTT.aUp[1].WrOff).

e Save the number of bytes from the buffer to a file with .SVDat extension.

e Open the file with the SystemView App.

To be able to record more than once, the buffer write offset (_SEGGER RTT.aUp[1].WrOff)
can be set to 0 when the data has been read. To prevent SystemView overflow events to
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happen, the application should be halted as soon as the buffer is filled and cannot hold
another SystemView event.
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4.3 Post-mortem analysis

Post-mortem analysis is similar to single-shot recording, with one difference: SystemView
events are continuously recorded and the SystemView buffer wraps around to overwrite
older events when the buffer is filled. When reading out the buffer, the newest events are
available.

Post-mortem analysis can be useful when a system runs for a long time and suddenly
crashes. In this case the SystemView buffer can be read from the target and SystemView
can show what happened in the system immediately before the crash.

Note

Post-mortem analysis requires the debugger or debug probe to be able to connect to
the target system without resetting it or modifying the RAM.

To get as much useful data for analysis as possible it is recommended to use a large buffer
for SystemView, 8 kByte or more. External RAM can be used for the SystemView buffer.

To configure the target system for post-mortem mode, please refer to
SEGGER_SYSVI EW POST_MORTEM MODE and SEGGER_SYSVI EW SYNC _PERI OD_SHI FT in chapter
Target configuration on page 59.

Get post-mortem data from the system

To get the data which has been recorded in post-mortem mode, the SystemView buffer has
to be read via the SystemView App or an external debugger.

e Configure and initialize SystemView from the application (SEGGER_SYSVI EW Conf () or
SEGGER_SYSVI EW I nit).

e Start recording in the application from where it should be analyzed
(SEGGER_SYSVI EW St art ).

e Connect a debugger, load the target application, and let the system run.

With a J-Link SystemView can automatically read post-mortem data from the target.
e Start SystemView and select Tar get —Read Recorded Dat a.

Without a J-Link or without SystemView the data can be read using following steps:

Since the SystemView buffer is a ring buffer, the data might have to be read in two chunks
to start reading at the beginning and save as much data as possible.

e Configure and initialize SystemView from the application (SEGGER_SYSVI EW Conf () or
SEGGER _SYSVI EW I ni t).

e Start recording in the application from where it should be analyzed
(SEGGER_SYSVI EW Start ).

e Connect a debugger, load the target application, and let the system run.

when the system crashed or all tests are done, attach with a debugger to the system

and halt it.

Get the SystemView RTT buffer (Usually _SEGGER_RTT.aUp[1].pBuffer).

Save the data from pBuffer + WrOff until the end of the buffer to a file.

Append the data from pBuffer until pBuffer + RdOff - 1 to the file.

Save the file as *.SVdat or *.bin.

Open the file with the SystemView App.
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4.4 Save and load recordings

When recording is stopped, the recorded data can be saved to a file for later analysis and
documentation. Select Fi | e -Save Dat a. The Recording Properties Dialog pops up, which
allows saving a title, author, and description with the data file. Click OK. Select where to
save the data and click Save.

Saved data can be opened via Fi |l e -Load Data. The most recently used data files are
available via the menu at Fil e >Recent Files, too. SystemView can open *.bin and
*.SVDat files.
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Chapter 5

Target implementation -
SYSTEMVIEW modules

This section describes the instrumentation of a target application to use SEGGER SystemView.
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5.1 Prerequisites
To use SEGGER SystemView the target source modules of the SystemView package need
to be added to the application make file or project.

The SEGGER SystemView package is available at https://www.segger.com/
systemview.html.

To use continuous real-time tracing the following additional items are required:

e An ARM Cortex-M or Renesas RX target.

e A J-Link Debug Probe.

For an easy start it is recommended to use SEGGER embOS V4.12 or later, which already
includes the SystemView integration.

5.1.1 SEGGER SystemView target implementation modules

The following files are part of the SEGGER SystemView target implementation. We
recommend to copy all files into the application project and keep the given directory
structure.

File Description

/ Confi g/ d obal . h Global type definitions for SEGGER code.

SEGGER Real Time Transfer (RTT)
configuration file.

/ Conf i g/ SEGGER _RTT_Conf . h

/ Confi g/ SEGGER_SYSVI EW Conf . h SEGGER SYSTEMVIEW configuration file.

/

Confi g/ Initialization of SystemView for [SYSTEM].
SEGGER_SYSVI EW Confi g_[ SYSTEM . c

/ OS/ SEGGER SYSVIEW ][ OS] . ¢ Interface between SYSTEMVIEW and [OS].
/ OS/ SEGGER_SYSVIEW ][ OS] . h Interface header.

Global header for SEGGER global types

/ SEGGER/ SEGGER. h . .
and general purpose utility functions.

/ SEGGER/ SEGGER RTT. ¢ SEGGER RTT module source.

/| SEGGER/ SEGGER _RTT. h SEGGER RTT module header.

| SEGGER/ SEGGER_SYSVI EW ¢ SEGGER SYSTEMVIEW module source.
/ SEGGER/ SEGGER_SYSVI EW h SEGGER SYSTEMVIEW module header.
| SEGGER/ SEGGER_SYSVI EW Conf Def aul t . h %ﬁSSEkR SYSTEMVIEW configuration

/ SEGCER/ SEGGER_SYSVI EW I nt . h SEGGER SYSTEMVIEW internal header.
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5.2 Including SEGGER SystemView in the application

To use SEGGER SystemView, the target implementation modules must be added to
the target application. Copy the sources from / Confi g/ and / SEGGER/, as well as the
SEGCGER_SYSVI EW Confi g_[ SYSTEM . ¢ and SEGGER_SYSVI EW [ OS] . ¢/ . h which match your
system and OS to the application source and include them in the project.

Example

For a system with embOS on a Cortex-M3 include SEGGER SYSVI EW Confi g_enbCS. c,
SEGGER_SYSVI EW enbCsS. ¢ and SEGGER_SYSVI EW enbCsS. h.

For a system with no OS or no instrumented OS on a Cortex-M3 include
SEGGER_SYSVI EW Confi g_NoGCS. ¢ only.
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5.3 Initializing SystemView

The system information are sent by the application. This information can be configured via
defines in SEGGER_SYSVI EW Confi g_[ SYSTEM . c. Add a call to SEGGER_SYSVI EW Conf () in
the main function to initialize SystemView.

#i ncl ude " SEGGER_SYSVI EW h"

/*********************************************************************
mai n()

Function description
Application entry point
/
int main(void) {

E I I B

CS_IncDi(); /* Initially disable interrupts */
CS_InitKern(); /* Initialize OS */
CS InitHW); /* Initialize Hardware for OS */
BSP_Init(); /* Initialize BSP nodul e */
SEGGER_SYSVI EW Conf () ; /* Configure and initialize Systenview */

/* You need to create at |east one task before calling OS_Start() */
OS_CREATETASK( &TCBO, "Mai nTask", Mai nTask, 100, StackO);

CS Start(); /* Start multitasking */
return O;

}

The generic part of SEGGER SystemView is now ready to monitor the application.

When using embOS V4.12 or later with profiling enabled, SystemView events for ISRs,
Task, and API calls are generated. When not using embOS, appropriate events must be
generated by the application.

Download the application to the target and let it run. As long as the SystemView App is
not connected, and SEGGER SYSVI EW St art is not called, the application will not generate
SystemView events. When SystemView is connected or SEGGER_SYSVI EW St art is called it
will activate recording SystemView events.
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5.4 Start and stop recording

When the data is read continuously with SystemView, the recording is started and stopped
automatically by SystemView. While SystemView is not recording the target system will
not generate SystemView events.

For single-shot recording SEGGER SYSVI EW St art has to be called in the application to
activate recording SystemView events. Events are recorded until the SystemView buffer is
filled or SEGGER _SYSVI EW St op is called.

For post-mortem analysis SEGGER_SYSVI EW Start has to be called in the application to
activate recording SystemView events. Events are recorded until SEGGER_SYSVI EW St op is
called. Older events are overwritten when the SystemView buffer is filled.
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5.5 The SystemView system information config

The included files SEGGER _SYSVI EW Confi g [ SYSTEM . c provide the configuration of
SystemView and can in most cases be used without modification.

/*'k*'k*'k*'k***'k*****'k*********'k*'k*'k*'k*'k*'k*****'k*************************

* (c) SEGEER M crocontroller GibH & Co. KG *
* The Enbedded Experts *
* WWW. segger. com *

Rk S b S kS kR Ok kS R I S R

-------------------------- END- OF- HEADER - - - = = === = === o se o ooeemaa e o

File : SEGGER _SYSVI EW Confi g_enbCS. ¢

Purpose : Sanple setup configuration of SystenView with enbCS.
Revi sion: $Rev: 7750 $

*/

#i ncl ude "RTGCS. h"

#i ncl ude "SEGGER_SYSVI EW h"

#i ncl ude "SEGGER_SYSVI EW Conf . h"

#i ncl ude " SEGGER_SYSVI EW enbCS. h"

I

/'l SystentoreC ock can be used in nost CVSIS conpati bl e projects.
/1 I'n non-CNMVBI S projects define SYSVI EW CPU_FREQ

I

extern unsigned int SystenCored ock;

/*'k*'k*********'k*'k*********'k*********'k*'k*******************************
*
& Defines, configurable
*
EE R R S I R R I I R S R S I kR R I
*/
/1 The application nane to be displayed in SystenVi ener
#i f ndef SYSVI EW APP_NANVE
#define SYSVI EW APP_NANME "Denmo Application”
#endi f

/1l The target device nane
#i f ndef SYSVI EW DEVI CE_NAMVE

#def i ne SYSVI EW DEVI CE_NAME "Cort ex- V4"
#endi f

/'l Frequency of the tinmestanp. Mist match SEGGER SYSVI EW Conf . h
#i f ndef SYSVI EW Tl MESTAMP_FREQ

#def i ne SYSVI EW TI MESTAMP_FREQ ( Syst enCor ed ock)
#endi f

/'l System Frequency. SystentoreCl ock is used in nost CVSI S conpati bl e projects.
#i f ndef SYSVI EW CPU_FREQ

#def i ne SYSVI EW CPU_FREQ ( Syst entCor eC ock)
#endi f

/1 The | omest RAM address used for IDs (pointers)
#i f ndef SYSVI EW RAM BASE

#def i ne SYSVI EW RAM BASE (0x20000000)
#endi f
#i f ndef SYSVI EW SYSDESCO

#def i ne SYSVI EW SYSDESCO "1 #15=SysTi ck"
#endi f

/| Define as

1if the Cortex-Mcycle counter is used as SystenView tinmestanp. Miust match SEGGER _SYSVI EW Conf. h
#i f ndef USE_CYCCNT_TI MESTAWP

#def i ne USE_CYCCNT_TI MESTAMP 1
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#endi f

/| Define as
1if the Cortex-Mcycle counter is used and there m ght be no debugger attached while r
#i fndef ~ ENABLE_DW_CYCCNT
#def i ne ENABLE_DW_CYCCNT
( USE_CYCCNT_TI MESTAMP & SEGGER_SYSVI EW POST_MORTEM MODE)
#endi f

/| #i f ndef SYSVI EW SYSDESCL1
/1 #define SYSVI EW SYSDESC1L
/| #endi f

/| #i f ndef SYSVI EW SYSDESC2
[l #define SYSVI EW SYSDESC2
/| #endi f

/*********************************************************************
*

2 Defines, fixed

*

Rk S R Rk kI S S Rk S b ok R R R S Sk S b Sk S R Rk kR Sk R O

*/

#def i ne DEMCR (*(volatile OS_U32*) (O0xEOOOEDFCuL))
/| Debug Exception and Mnitor Control Register

#define TRACEENA BI T (1uL << 24)
/'l Trace enable bit

#def i ne DWI_CTRL (*(volatile OS_U32*) (0xE0001000ulL))
/1 DWI Control Register

#def i ne NOCYCCNT_BI T (1uL << 25)
/1 Cycle counter support bit

#def i ne CYCCNTENA BI T (1uL << 0)

/1 Cycle counter enable bit
/*********************************************************************
_chSendSyst enDesc()

Function description
Sends SystenVi ew description strings.

E I I

/
static void _cbSendSystenDesc(void) {
SEGGER_SYSVI EW SendSysDesc( " N=" SYSVI EW APP_NAME ", O=enbOS, D=" SYSVI EW DEVI CE_NAME) ;
#i f def SYSVI EW SYSDESCO
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESQD) ;
#endi f
#i f def SYSVI EW SYSDESC1
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC1) ;
#endi f
#i f def SYSVI EW SYSDESC2
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC?) ;
#endi f

}

/*********************************************************************
*
* G obal functions
*
R R S S S O kS O O O O I S O
*/
voi d SEGGER_SYSVI EW Conf (voi d) {
#i f USE_CYCCNT_TI MESTAMP
#i f ENABLE_DWI_CYCCNT
11
/1 1f no debugger is connected, the DW nust be enabled by the application
11
if ((DEMCR & TRACEENA BIT) == 0) {
DEMCR | = TRACEENA BI T;
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}
#endi f

I
/1 The cycle counter nust be activated in order
/1l to use tinme related functions.

/1
if ((DW_CTRL & NOCYCCNT_BIT) == 0) { /1l Cycle counter supported?
if ((DWM_CTRL & CYCCNTENA BIT) == 0) { /'l Cycle counter not enabl ed?
DWI_CTRL | = CYCCNTENA_BI T; /'l Enabl e Cycle counter
}
}
#endi f

SEGGER_SYSVI EW | ni t ( SYSVI EW TI MESTAMP_FREQ, SYSVI EW CPU_FREQ
&SYSVI EW X _OS _TraceAPl, _cbSendSystenDesc);
SEGGER_SYSVI EW Set RAMBase( SYSVI EW RAM BASE) ;
OS_Set Tr aceAPI (&enbOS_TraceAPl _SYSVI EW ; /1 Configure enbCS to use SYSVI EW

}

/*'k************************* End Of flle *'k*'k************************/
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Chapter 6

Target configuration

SEGGER SystemView is configurable to match the target device and application. The default
compile-time configuration flags are preconfigured with valid values, to match the requirements
of most systems and normally do not require modification.

The default configuration of SystemView can be changed via compile-time flags which can be
added to SEGGER_SYSVI EW Conf . h.
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6.1 System-specific configuration

The following compile-time configuration is required to match the target system. The
sample configuration in SEGGER_SYSVI EW Conf . h defines the configuration to match most
systems (i.e. Cortex-M devices with Embedded Studio, GCC, IAR or Keil ARM). If the
sample configuration does not include the used system, the configuration has to be adapted
accordingly.

For a detailed description of the system-specific configuration, refer to Supported CPUs on
page 69.

6.1.1 SEGGER_SYSVIEW_GET_TIMESTAMP()

Function macro to retrieve the system timestamp for SystemView events.
On Cortex-M3/4 devices the Cortex-M cycle counter can be used as system timestamp.
Default on Cortex-M3/4: (*(U32 *) (0xE0001004))

On most other devices the system timestamp has to be generated by a timer. With the
default configuration the system timestamp is retrieved via the user-provided function
SEGGER_SYSVI EW X_Get Ti nest anp() .

Default on other cores: SEGGER_SYSVI EW X_Get Ti nest anp()

For an example, please refer to SEGGER SYSVIEW Config enbOS CM).c or
SEGGER_SYSVI EW Confi g_NoGS_RX. ¢

Note

The frequency of the system timestamp has to be provided in SEGGER_SYSVI EW I ni t .

6.1.2 SEGGER_SYSVIEW_TIMESTAMP_BITS

Number of valid low-order bits delivered by clock source as system timestamp.

If an unmodified clock source is used as system timestamp, the number of valid bits is the
bit-width of the clock source (i.e. 32 or 16 bit).

Default: 32 (32-bit clock source used)

Example to save bandwidth

As SystemView packets use a variable-length encoding, shifting timestamps can save both
buffer space and bandwidth.

A 32-bit clock source, i.e. the Cortex-M cycle counter on Cortex-M3/4 can be shifted by 4,
resulting in the number of valid timestamp bits to be 28 and the timestamp frequency, as
used in SEGGER_SYSVI EW | ni t, to be the core clock frequency divided by 16.

#def i ne SEGGER_SYSVI EW GET_TI MESTAMP() ((*(U32 *)(0xE0001004)) >> 4)
#def i ne SEGGER_SYSVI EW TI MESTAMP_BI TS 28.

6.1.3 SEGGER_SYSVIEW_GET_INTERRUPT_ID()

Function macro to get the currently active interrupt.

On Cortex-M devices the active vector can be read from the ICSR.
Default on Cortex-M3/4: ((*(U32 *) (0xEOOOED04)) & Ox1FF)
Default on Cortex-M0O/1: ((*(U32 *) (O0xEOOOED04)) & O0x3F)

On other devices the active interrupt can either be retrieved from the interrupt controller
directly, can be saved in a variable in the generic interrupt handler, or has to be assighed
manually in each interrupt routine.
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By default this can be done with the user-provided function
SEGCGER _SYSVI EW X _Get I nterruptld() or by replacing the macro definition.

For an example refer to SEGGER_SYSVI EW Confi g_enbOS_RX. ¢ or Cortex-A/R Interrupt ID
on page 83.

6.1.4 SEGGER_SYSVIEW_LOCK()

Function macro to recursively lock SystemView transfers from being interrupted. I.e. disable
interrupts.

SEGCGER _SYSVI EW LOCK() must preserve the previous lock state to be restored in
SEGGER_SYSVI EW UNLOCK( ) .

Recording a SystemView event must not be interrupted by recording
another event. Therefore all interrupts which are recorded by SystemView
(call SEGGER _SYSVI EW RecordEnter| SR / SEGGER SYSVI EW Recor dExi t1 SR), call an
instrumented function (i.e. an OS API function), cause an immediate context switch, or
possibly create any other SystemView event have to be disabled.

SEGGER_SYSVI EW LOCK() can use the same locking mechanism as SEGGER RTT_LOCK() .
Default: SEGGER RTT_LOCK()

SEGGER _RTT_LOCK() is defined for most systems (i.e. Cortex-M devices with Embedded
Studio, GCC, IAR or Keil ARM, and RX devices with IAR) in SEGGER RTT_Conf. h. If the
macro is not defined, or empty, it has to be provided to match the target system.

6.1.5 SEGGER_SYSVIEW_UNLOCK()

Function macro to recursively unlock SystemView transfers from being interrupted. I.e.
restore previous interrupt state.

SEGGER_SYSVI EW UNLOCK( ) can use the same locking mechanism as
SEGGER_RTT_UNLOCK() .

Default: SEGGER_RTT_UNLOCK()

SEGGER_RTT_UNLOCK() is defined for most systems (i.e. Cortex-M devices with Embedded
Studio, GCC, IAR or Keil ARM, and RX devices with IAR) in SEGGER RTT_Conf. h. If the
macro is not defined, or empty, it has to be provided to match the target system.
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6.2 Generic configuration

The following compile-time flags can be used to tune or change how SystemView events
are recorded.

The default compile-time configuration flags are preconfigured with valid values, to match
the requirements of most systems and normally do not require modification.

6.2.1 SEGGER_SYSVIEW_RTT_BUFFER_SIZE

Number of bytes that SystemView uses for the recording buffer.

For continuous recording a buffer of 1024 bytes is sufficient in most cases. Depending on
the target interface speed, the target speed and the system load the buffer size might be
increased to up to 4096 bytes.

For single-shot recording the buffer size determines the number of events which can be
recorded. A system might generate between 10 and 50 kByte/s, depending on its load. A
buffer of at least 8 kByte, up to the whole free RAM space is recommended. The buffer
can also be in external RAM.

For post-mortem analysis the buffer size determines the maximum number of events
which will be available for analysis. A system might generate between 10 and 50 kByte/
s, depending on its load. A buffer of at least 8 kByte, up to the whole free RAM space is
recommended. The buffer can also be in external RAM.

Default: 1024 bytes

6.2.2 SEGGER_SYSVIEW_RTT_CHANNEL

The RTT Channel used for SystemView event recording and communication. 0: Auto
selection

Note

SEGGER_RTT_MAX_NUM_UP_BUFFERS, defined in SEGGER RTT_Conf . h has to be greater
than SEGGER_SYSVI EW RTT_CHANNEL.

Default: 0

6.2.3 SEGGER_SYSVIEW_USE_STATIC_BUFFER

If set to 1 SystemView uses a static buffer to create SystemView events. This in general
saves space, since only one buffer is required and task stacks can be as small as possible.
When a static buffer is used, critical code executed between SystemView locking invocations
takes slightly longer.

If set to 0 SystemView events are created on the stack. Make sure all task stacks, as well
as the C stack for interrupts are large enough to hold the largest SystemView events (~228
bytes). SystemView locks only while transferring the stack buffer into the RTT buffer.

Default: 1

6.2.4 SEGGER_SYSVIEW_POST_MORTEM_MODE

If set to 1 post-mortem analysis mode is enabled.
In post-mortem mode, SystemView uses a cyclical buffer and preserves all events up to
the final recorded even rather than dropping events when the buffer is full.

Note
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Do not use post-mortem analysis mode when an attached J-Link actively reads RTT
data.

Default: 0

6.2.5 SEGGER_SYSVIEW_SYNC_PERIOD_SHIFT

Configure how often Sync and Syst em | nf o events are sent in post-mortem mode. Make
sure at least one sync is available in the SystemView buffer.

The recommended sync frequency is Buf fer Size / 16

Default: 8 = Sync every 256 Packets

6.2.6 SEGGER_SYSVIEW ID BASE

Value to be subtracted from IDs recorded in SystemView packets.

IDs are Tasklds, Timerlds, and Resourcelds, which are usually pointers to a structure in
RAM. Parameters sent in OS and middleware API events can also be encoded as IDs by
the instrumentation.

Note

If the instrumented OS does not use pointers for TaskIds, Timerlds, or Resourcelds,
SEGGER_SYSVI EW | D_BASE needs to be set to 0.

As SystemView packets use a variable-length encoding for pointers, correctly re-basing
addresses can save both buffer space and bandwidth.

Define as the lowest RAM address used in the system.

Can be overridden by the application via SEGGER_SYSVI EW Set RAMBase on initialization.
In case of doubt define SEGGER_SYSVI EW | D_BASE as 0.

Default: 0x10000000

6.2.7 SEGGER_SYSVIEW_ID_SHIFT

Number of bits to shift IDs recorded in SystemView packets.

IDs are Tasklds, Timerlds, and Resourcelds, which are usually pointers to a structure in
RAM. Parameters sent in OS and middleware API events can also be encoded as IDs by
the instrumentation.

Note

If the instrumented OS does not use pointers for Tasklds, Timerlds, or Resourcelds,
SEGGER SYSVI EW I D_SHI FT needs to be set to 0.

As SystemView packets use a variable-length encoding for pointers, correctly shifting
addresses can save both buffer space and bandwidth.

For most applications on 32-bit processors, all IDs recorded in SystemView events are really
pointers and as such multiples of 4, so that the lowest 2 bits can be safely ignored.

In case of doubt define SEGGER_SYSVI EW I D_SHI FT as 0.
Default: 2

6.2.8 SEGGER_SYSVIEW_MAX_STRING_LEN

Maximum string length to be recorded by SystemView events.
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CHAPTER 6 Generic configuration

Strings are used in the SystemView printf-style user functions, as well as in
SEGCGER_SYSVI EW SendSysDesc and SEGGER_SYSVI EW Recor dModul eDescri pti on. Make
sure SEGGER_SYSVI EW MAX_STRI NG_LEN matches the string length used in these functions.

The maximum supported string length is 255 bytes.
Default: 128

6.2.9 SEGGER_SYSVIEW_MAX_ARGUMENTS

Maximum number of arguments to be sent with SEGGER SYSVI EW Printf Host,
SEGGER _SYSVI EW Pri nt f Host Ex, SEGGER_SYSVI EW War nf Host , and
SEGGER_SYSVI EW Er r or f Host .

If these functions are not used in the application SEGGER_SYSVI EW MAX_ARGUMENTS can be
set to 0 to minimize the static buffer size.

Default: 16

6.2.10 SEGGER_SYSVIEW_BUFFER_SECTION

The SystemView RTT Buffer may be placed into a dedicated section, instead of the default
data section. This allows placing the buffer into external memory or at a given address.

When SEGGER_SYSVI EW BUFFER_SECTI ON is defined, the section has to be defined in the
linker script.

Default: SEGGER_RTT_SECTI ON or not defined
Example in Embedded Studio

/1

/'l SEGCGER_SYSVI EW Conf . h

/1

#def i ne SEGGER_SYSVI EW BUFFER_SECTI ON " SYSTEWMVI EW RAM'

/1
/1 flash_placenent. xmi
/1
<Menor ySegnent nanme="Ext RAM' >
<Prograntecti on | oad="No" name="SYSTEMVI EW RAM' st art ="0x40000000" />
</ Menor ySegnent >

6.2.11 RTT configuration

The following compile-time flags can be used to tune or change RTT.

The default compile-time configuration flags are preconfigured with valid values, to match
the requirements of most systems and normally do not require modification.

6.2.11.1 BUFFER_SIZE_UP

Number of bytes to be used for the RTT Terminal output channel.

RTT can be used for printf terminal output without modification. BUFFER_SI ZE UP defines
how many bytes can be buffered for this.

If RTT Terminal output is not used, define BUFFER_SI ZE_UP to its minimum of 4.
Default: 1024 Bytes

6.2.11.2 BUFFER_SIZE_DOWN

Number of bytes to be used for the RTT Terminal input channel.

RTT can receive input from the host on the terminal input channel. BUFFER S| ZE DOMN
defines how many bytes can be buffered and therefore sent at once from the host.
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If RTT Terminal input is not used, define BUFFER_SI ZE_DOWN to its minimum of 4.
Default: 16 Bytes

6.2.11.3 SEGGER_RTT _MAX_NUM_UP_BUFFERS

Maximum number of RTT up (to host) buffers. Buffer 0 is always used for RTT terminal
output, so to use it with SystemView SEGGER_RTT_MAX_NUM_UP_BUFFERS has to be at least 2.

Default: 2

6.2.11.4 SEGGER_RTT_MAX_NUM_DOWN_BUFFERS

Maximum number of RTT down (to target) buffers. Buffer 0 is always used for RTT terminal
input, so to use it with SystemView SEGGER_RTT_MAX_NUM UP_BUFFERS has to be at least 2.

Default: 2

6.2.11.5 SEGGER_RTT_MODE_DEFAULT

Mode for pre-initialized RTT terminal channel (buffer 0).
Default: SEGGER_RTT_MODE_NO BLOCK_SKI P

6.2.11.6 SEGGER_RTT PRINTF_BUFFER_SIZE

Size of buffer for RTT printf to bulk-send chars via RTT. Can be defined as 0 if
SEGCGER _RTT_Printf is not used.

Default: 64

6.2.11.7 SEGGER_RTT_SECTION

The RTT Control Block may be placed into a dedicated section, instead of the default data
section. This allows placing it at a known address to be able to use the J-Link auto-detection
or easily specify a search range.

When SEGGER RTT_SECTI ON is defined, the application has to make sure the section
is valid, either by initializing it with 0 in the startup code or explicitly calling
SEGCGER _RTT I nit () atthe start of the application. SEGGER _RTT_I ni t () is implicitly called
by SEGGER _SYSVI EW Init().

Default: not defined

6.2.11.8 SEGGER_RTT BUFFER_SECTION

The RTT terminal buffer may be placed into a dedicated section, instead of the default data
section. This allows placing the buffer into external memory or at a given address.

Default: SEGGER_RTT_SECTI ON or not defined
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6.3 Optimizing SystemView

In order to get the most precise run-time information from a target system, the recording
instrumentation code needs to be fast, least intrusive, small, and efficient. The SystemView
code is written to be efficient and least intrusive. Speed and size of SystemView are a
matter of target and compiler configuration. The following sections describe how to optimize
SystemView.

6.3.1 Compiler optimization

The compiler optimization of the SystemView target implementation should always be
turned on, even in debug builds, to generate fast recording routines, causing less overhead
and be least intrusive.

The configuration to favour speed or size optimization is compiler-dependent. In some cases
a balanced configuration can be faster than a speed-only configuration.

6.3.2 Recording optimization

SystemView uses a variable-length encoding to store and transfer events, which enables
saving buffer space and bandwidth on the debug interface.

The size of some event parameters can be optimized via compile-time configuration.

Shrink IDs

IDs are pointers to a symbol in RAM, i.e. a Task ID is a pointer to the task control block.
To minimize the length of recorded IDs they can be shrunken.

SEGCGER_SYSVI EW | D _BASE is subtracted from a pointer to get its ID. It can be set to
subtract the base RAM address from pointers, which still results in unique, but smaller IDs.
For example if the RAM range is 0x20000000 to 0x20001000 it is recommended to define
SEGGER_SYSVI EW | D_BASE as 0x20000000, which results in the pointer 0x20000100 to have
the ID 0x100 and requires two instead of four bits to store it.

SEGCGER_SYSVI EW I D_SHI FT is the number of bits a pointer is shifted right to get its ID. If
all recorded pointers are 4 byte aligned, SEGGER_SYSVI EW | D_SHI FT can be defined as 2.
A pointer 0x20000100 would then have the ID 0x8000040 or with the previous subtraction
of SEGGER_SYSVI EW | D_BASE as 0x20000000 the ID would be 0x40, requiring only one byte
to be recorded.

Timestamp source

Event timestamps in SystemView are recorded as the difference of the timestamp to the
previous event. This saves buffer space per se.

While it is recommended to use a timestamp source with the CPU clock frequency for highest
time resolution, a lower timestamp frequency might save additional buffer space as the
timestamp delta is lower.

With a CPU clock frequency of 160 MHz the timestamp might be shifted by 4, resulting in
a timestamp frequency of 10 MHz (100 ns resolution), and 4 bits less to be encoded.

When the timestamp size is not 32-bit any more, i.e. it wraps around before 0x FFFFFFFF,
SEGGER_SYSVI EW Tl MESTAMP_BI TS has to be defined as the timestamp size, e.g. as 28
when shifting a 32-bit timestamp by 4.

6.3.3 Buffer configuration

The recording and communication buffer size for SystemView and RTT can be set in the
target configuration.

For continuous recording a small buffer of 1 to 4 kByte is sufficient in most cases and allows
using SystemView even with a small internal RAM.
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For single-shot and post-mortem mode a larger buffer can be desirable. In this case
SEGCGER_SYSVI EW RTT_BUFFER_SI ZE can be set to a larger value. To place the SystemView
recording buffer into external RAM a SEGGER_SYSVI EW BUFFER_SECTI ON can be defined and
the linker script adapted accordingly.

If only SystemView is used and no terminal output with RTT, BUFFER _SIZE UP in
SEGCGER_RTT_Conf . h can be set to a smaller value to save memory.
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Chapter 7
Supported CPUs

This section describes how to set up and configure the SystemView modules for different target
CPUs.

SEGGER SystemView virtually supports any target CPU, however, continuous recording is only
possible with CPUs, which support background memory access - ARM Cortex-M and Renesas RX.

On other CPUs SystemView can be used in single-shot or post-mortem analysis mode. Refer to
Single-shot recording on page 46.

In order for SystemView to run properly, some target specific configuration needs to be done.
This configuration is described for some CPUs below.
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7.1

CHAPTER 7 Cortex-M3 / Cortex-M4

Cortex-M3 / Cortex-M4

Recording mode Supported?
Continuous recording Yes
Single-shot recording Yes
Post-mortem analysis Yes

7.1.1 Event timestamp

The timestamp source on Cortex-M3 / Cortex-M4 can be the cycle counter, which allows
cycle-accurate event recording.

In order to save bandwith when recording events, the cycle counter can optionally be right-
shifted, i.e. by 4 bits, which results in a timestamp frequency of core speed divided by 16.

Configuration:

I

/1 Use full cycle counter for higher precision

I

#def i ne SEGGER_SYSVI EW GET_TI MESTAMP() (*(U32 *)(0xE0001004))

#def i ne SEGGER_SYSVI EW TI MESTAMP_BI TS  (32)

I

/1l Use cycle counter divided by 16 for smaller size / bandw dth

I

#def i ne SEGGER_SYSVI EW GET_TI MESTAMP() ((*(U32 *)(0xE0001004)) >> 4)
#def i ne SEGGER_SYSVI EW TI MESTAMP_BI TS  (28)

7.1.2 Interrupt ID

The currently active interrupt can be directly identified by reading the Cortex-M ICSR[8:0],
which is the active vector field in the interrupt controller status register (ICSR).

Configuration:

I

/1l Get the interrupt Id by reading the Cortex-M | CSR 8: 0]

I

#def i ne SEGGER_SYSVI EW GET_I NTERRUPT_I IX() ((*(U32 *) (0xEOOOED04)) & Ox1FF)

7.1.3 SystemView lock and unlock

Locking and unlocking SystemView to prevent transferring records from being interrupted
can be done by disabling interrupts. On Cortex-M3 / Cortex-M4 not all interrupts need to
be disabled, only those which might itself generate SystemView events or cause a task
switch in the OS.

By default the priority mask is set to 32, disabling all interrupts with a priority of 32 or
lower (higher numerical value).

Make sure to mask all interrupts which can send RTT data, i.e. generate SystemView events,
or cause task switches. When high-priority interrupts must not be masked while sending
RTT data, SEGGER_RTT_MAX_| NTERRUPT_PRI ORI TY needs to be adjusted accordingly. (Higher
priority = lower priority humber)

Default value for embQOS: 128u

Default configuration in FreeRTOS: confi gMAX SYSCALL_ | NTERRUPT_PRIORITY: (
confi gLl BRARY_MAX_SYSCALL_| NTERRUPT_PRI ORI TY << (8 - confi gPRI O BI TS) )

In case of doubt disable all interrupts.
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Lock and unlock for SystemView and RTT can be the same.
Configuration:

11
/'l RTT |l ocking for GCC tool chains in SEGGER _RTT_Conf.h
11

#defi ne SEGGER_RTT_LOCK() {
unsi gned int LockState;
__asmvolatile ("nmrs %), basepri \n\t"
" nmov rl, $32 \n\t"
"ner basepri, r1 \n\t"
"=r" (LockState)
A
)
#def i ne SEGGER_RTT_UNLOCK() __asmvolatile ("nsr basepri, % \n\t"
: "r" (LockState)
)
}
11
/| Define SystemView | ocking in SEGGER _SYSVI EW Conf. h
/11

#def i ne SEGGER_SYSVI EW LOCK( ) SEGCGER _RTT_LOCK()
#def i ne SEGGER_SYSVI EW UNLOCK() SEGGER_RTT_UNLOCK()

7.1.4 Sample configuration

SEGGER_SYSVIEW_Conf.h

/*********************************************************************

* (c) SEGGER M crocontroller GibH & Co. KG *

EE R S S Sk O Ok S O O S O I O

-------------------------- END- OF- HEADER - - = === === === mmmmmmo e ommeeae

File : SEGGER_SYSVI EW Conf . h
Pur pose . SEGGER SysView configuration for Cortex-M / Cortex- M.
*/

#i f ndef SEGGER_SYSVI EW CONF_H
#def i ne SEGGER_SYSVI EW CONF_H

/*********************************************************************

*

* SysVi ew timestanp configuration

*/

/1 Cortex-Mcycle counter.

#defi ne SEGGER_SYSVI EW GET_TI MESTAMP( ) ((*(U32 *)(0xE0001004)))
/1 Nunber of valid bits |ow order delivered as tinestanp.

#def i ne SEGGER_SYSVI EW Tl MESTAMP_BI TS 32

/*********************************************************************

*

* SysView | d configuration

*/

/| Default value for the lowest Id reported by the application.

/] Can be overridden by the application via SEGGER _SYSVI EW Set RAMBase() .

71

— - - —

— - - - -

#defi ne SEGGER_SYSVI EW | D_BASE

0x20000000

[/ Number of bits to shift the Id to save bandwi dth.
Il (i.e. 2 when all reported Ids (pointers) are 4 byte aligned)

#def i ne SEGGER_SYSVI EW | D_SHI FT
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/*********************************************************************

*

* SysView interrupt configuration

*/

/1l Get the currently active interrupt Id. (read Cortex-M | CSR] 8: 0]

= active vector)

#def i ne SEGGER_SYSVI EW GET | NTERRUPT_ID()  ((*(U32 *)(OxEOOOED04)) & Ox1FF)

/*********************************************************************
*

* SysVi ew | ocki ng

*/

/'l Lock SysView (nestable)

#def i ne SEGGER_SYSVI EW LOCK() SEGGER_RTT_LOCK()

/1 Unl ock SysView (nestable)

#def i ne SEGGER_SYSVI EW_ UNLOCK() SEGGER_RTT_UNLOCK()

#endi f

/*'k************************* End Of flle *'k*'k************************/

SEGGER_SYSVIEW_Config_NoOS_CM3.c

/*********************************************************************

* (c) SEGGER M crocontroller GrbH & Co. KG *
* The Enbedded Experts *
* WWW. segger . com *

R S I S O S S O R O O I O O

-------------------------- END- OF- HEADER - - = === === === ssmmcmmmmmmeeao -

File . SEGGER_SYSVI EW Confi g_NoGCS. ¢

Purpose : Sanple setup configuration of SystenView w thout an CS.
Revi sion: $Rev: 7745 $

*/

#i ncl ude " SEGGER_SYSVI EW h"

#incl ude "SEGGER_SYSVI EW Conf . h"

/'l SystentoreC ock can be used in nost CVSI S conpatible projects.
/1 I'n non-CMVBI S projects define SYSVI EW CPU_FREQ
extern unsigned int SystemCoreC ock;

/*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*************************
*

2 Defines, configurable

*

R R I O Sk Sk O O O S O S O O O O S I O O O O O

*

/

/1 The application nane to be displayed in SystenVi ener
#def i ne SYSVI EW APP_NAME "Denmo Application”

/1 The target device nane
#def i ne SYSVI EW DEVI CE_NAME " Cort ex- 4"

/'l Frequency of the tinestanp. Mist natch SEGGER _SYSVI EW Conf. h
#def i ne SYSVI EW TI MESTAMP_FREQ ( Syst entCor ed ock)

/'l System Frequency. SystentoreC ock is used in nost CVSI S conpatible projects.
#def i ne SYSVI EW CPU_FREQ ( Syst entCor ed ock)

/1 The | owest RAM address used for |Ds (pointers)
#def i ne SYSVI EW RAM BASE (0x10000000)

/'l Define as

1if the Cortex-Mcycle counter is used as SystenView tinestanp. Miust match SEGGER_SYSVI EW Conf. h
#i f ndef USE_CYCCNT_TI MESTAWP

#def i ne USE_CYCCNT_TI MESTAMP 1
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#endi f

/| Define as
1if the Cortex-Mcycle counter is used and there m ght be no debugger attached while r
#i fndef ~ ENABLE_DW_CYCCNT
#def i ne ENABLE_DW_CYCCNT
( USE_CYCCNT_TI MESTAMP & SEGGER_SYSVI EW POST_MORTEM MODE)
#endi f

/*********************************************************************
*

2 Defines, fixed

*

Rk S R Rk kI S R R R o kR R SR S Sk S b S R Rk ok S e R Ik kS S o

*/

#def i ne DEMCR (*(vol atile unsigned | ong*) (OxEOOOEDFCuL))
/| Debug Exception and Mnitor Control Register

#define TRACEENA BI T (1uL << 24)
/'l Trace enable bit

#defi ne DWI_CTRL (*(vol atile unsigned | ong*) (O0OxE0001000uL))
/1 DWI Control Register

#defi ne NOCYCCNT_BI T (1uL << 25)
/1 Cycle counter support bit

#def i ne CYCCNTENA BI T (1uL << 0)

/1l Cycle counter enable bit
/*********************************************************************
_chSendSyst enDesc()

Function description
Sends SystenVi ew description strings.

E I I

/

static void _cbSendSystenDesc(void) {

SEGGER_SYSVI EW SendSysDesc( " N=" SYSVI EW APP_NAME" , D=" SYSVI EW DEVI CE_NANE) ;
SEGGER_SYSVI EW SendSysDesc(" | #15=SysTi ck");

}

/*********************************************************************
*
* G obal functions
*
R R S S S O kS O kS
*/
voi d SEGGER_SYSVI EW Conf (voi d) {
#i f USE_CYCCNT_TI MESTAMP
#i f ENABLE_DWI_CYCCNT
11
/1 1f no debugger is connected, the DW nust be enabled by the application
11
if ((DEMCR & TRACEENA BIT) == 0) {
DEMCR | = TRACEENA BI T;
}
#endi f
11
/1 The cycle counter nust be activated in order
/]l to use tinme related functions.

11
if ((DW_CTRL & NOCYCCNT_BIT) == 0) { /1 Cycle counter supported?
if ((DWM_CTRL & CYCCNTENA BIT) == 0) { /1l Cycle counter not enabl ed?
DWI_CTRL | = CYCCNTENA_BI T; /'l Enabl e Cycle counter
}
}
#endi f

SEGGER_SYSVI EW | ni t ( SYSVI EW. TI MESTAMP_FREQ, SYSVI EW CPU_FREQ,
0, _cbSendSystenmDesc);
SEGGER_SYSVI EW Set RAMBase( SYSVI EW RAM BASE) ;

}
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EIR IR R b I I I I I I I I I b I b I b H EIR R IR I I I I I I I I I b I I b b b I S b I
/ End of file /
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7.2 Cortex-M7

Same features / settings etc. as for Cortex-M4 apply. For more information, please refer
to Cortex-M3 / Cortex-M4 on page 70.

Cache

When placing the RTT buffer for SystemView into memory that is cacheable, the
performance is slightly lower (< 1% decrease in performance) for continuous recording
mode via J-Link and RTT. This is because J-Link needs to perform cache maintenance
operations when accessing the RTT buffer.
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7.3

CHAPTER 7 Cortex-MO0 / Cortex-MO0+ / Cortex-M1

Cortex-MO / Cortex-MO+ / Cortex-M1

Recording mode Supported?
Continuous recording Yes
Single-shot recording Yes
Post-mortem analysis Yes

7.3.1 Cortex-MO Event timestamp

Cortex-MO0, Cortex-MO+ and Cortex-M1 do not have a cycle count register. the event
timestamp has to be provided by an application clock source, i.e. the system timer, SysTick.
SEGGER _SYSVI EW X _Get Ti nest anp() can be used to implement the functionality.

When the SysTick interrupt is used in the application, i.e. by the RTOS, the SysTick handler
should increment SEGGER_SYSVI EW Ti ckCnt , otherwise a SysTick handler has to be added

SEGGER SystemView User Guide

to the application and configured accordingly.
Configuration:

I

/1 SEGGER_SYSVI EWTickCnt has to be defined in the nodul e which

/1 handl es the SysTick and nust be increnented in the SysTick

/1 handl er before any SYSVI EWevent is generated.

I

/1 Exanple in enbOS RTCOSInit.c:

I

/'l unsigned int SEGGER SYSVI EWTickCnt; // <<-- Define SEGGER_SYSVI EW Ti ckCnt.
/1 void SysTi ck_Handl er (voi d) {

/1 #if OS_PROFILE

/1 SEGGER_SYSVI EW Ti ckCnt ++; // <<-- Increment SEGGER SYSVI EW Ti ckCnt asap.
/'l #endif

/1 OS_Ent er Nestabl el nterrupt();

/1 OS_TI CK_Handl e() ;

/1 OS_LeaveNest abl el nterrupt();

/1 }

I

extern unsigned int SEGGER_SYSVI EW Ti ckCnt ;

/*********************************************************************
*
* Defines, fixed
*
R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREREEEEEEEEEEEEEEEEEEEEE RS
*/
#define SCB_| CSR

(*(volatile U32*) (OxEOOOEDO4uL)) // Interrupt Control State Register
#def i ne SCB_| CSR_PENDSTSET_MASK (1UL << 26) /'l SysTick pending bit
#define SYST_RVR

(*(volatile U32*) (OxEOOOEO14uL)) // SysTick Rel oad Val ue Regi ster
#define SYST_CVR

(*(volatile U32*) (OxEOOOEO18uL)) // SysTick Current Val ue Register

/*********************************************************************

SEGGER_SYSVI EW X_Get Ti nest anp()

Function description
Returns the current timestanp in ticks using the systemtick
count and the SysTick counter.
Al'l paraneters of the SysTick have to be known and are set via
configuration defines on top of the file.

Ret urn val ue
The current tinmestanp.

* 0% %k kX X X X kX F
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* Additional information
* SEGGER _SYSVI EW X Get Ti nestanp is always called when interrupts are
* di sabl ed. Therefore locking here is not required.
*/
U32 SEGGER _SYSVI EW X _Get Ti nest anp(voi d) {
U32 Ti ckCount;
U32 Cycl es;
U32 Cycl esPerTi ck;
11
/1l Get the cycles of the current systemti ck.
/1 SysTick is down-counting, subtract the current value fromthe nunber of cycles per |
11
Cycl esPerTi ck = SYST_RVR + 1;
Cycles = (CyclesPerTick - SYST_CVR);
11

/1l CGet the systemtick count.
11
Ti ckCount = SEGGER_SYSVI EW Ti ckCnt ;
11
/1 1f a SysTick interrupt is pending, re-read tiner and adjust result
11
if ((SCB_ICSR & SCB_| CSR_PENDSTSET_MASK) != 0) {
Cycles = (CyclesPerTick - SYST_CVR);
Ti ckCount ++;

}
Cycl es += TickCount * Cycl esPerTi ck;

return Cycl es;

7.3.2 Cortex-MO Interrupt ID

The currently active interrupt can be directly identified by reading the Cortex-M ICSR[5:0],
which is the active vector field in the interrupt controller status register (ICSR).

Configuration:

11

/1l Get the interrupt Id by reading the Cortex-M I CSR[5: 0]

11

#defi ne SEGGER _SYSVI EW GET_| NTERRUPT ID()  ((*(U32 *)(OxEOOOEDO4)) & O0x3F)

7.3.3 Cortex-M0 SystemView lock and unlock

Locking and unlocking SystemView to prevent transferring records from being interrupted
can be done by disabling interrupts.

Lock and unlock for SystemView and RTT can be the same.
Configuration:

11
/1 RTT |l ocking for GCC toolchains in SEGGER RTT_Conf. h
11

#defi ne SEGGER_RTT_LOCK() { \
unsi gned int LockState; \
__asmvolatile ("nmrs %, primask \n\t" \
" nmov rl, $1 \n\t" \
"er primask, r1 \n\t" \
"=r" (LockState) \
\
Do"r1t \
)
#def i ne SEGGER_RTT_UNLOCK() __asmvolatile ("nsr primask, %0 \n\t" \
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: \
: "r" (LockState) \
: \
) \
}

I

/'l Define SystenVi ew | ocking in SEGGER _SYSVI EW Conf . h

I

#defi ne SEGGER SYSVI EWLOCK()  SEGGER RTT_LOCK()
#def i ne SEGGER _SYSVI EW UNLOCK() SEGGER RTT_UNLOCK()

7.3.4 Cortex-M0O Sample configuration

SEGGER_SYSVIEW_Conf.h

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

* (c) SEGGER M crocontroller GibH & Co. KG *

Rk S S S R IR e S S R S R IR ok S R S R Rk S R R S kS R

-------------------------- END- OF- HEADER - - - = = = === == == =s o ccea oo eao e

File . SEGGER_SYSVI EW Conf . h

Pur pose . SEGGER SysVi ew configuration for Cortex-M), Cortex-M+,
and Cortex-M

*/

#i f ndef SEGGER SYSVI EW CONF_H
#def i ne SEGGER _SYSVI EW CONF_H

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*

* SysVi ew tinestanp configuration

*/

/1l Retrieve a systemtinestanp via user-defined function

#defi ne SEGGER_SYSVI EW GET_TI MESTAMP() SEGGER_SYSVI EW X_Get Ti mest anp()

/'l nunber of valid bits |ow order delivered by SEGGER _SYSVI EW X Get Ti nest anp()
#defi ne SEGGER_SYSVI EW Tl MESTAMP_BI TS 32

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*

* SysView Id configuration

*/

/1 Default value for the lowest Id reported by the application.

/1l Can be overridden by the application via SEGGER_SYSVI EW Set RAMBase() .
#def i ne SEGGER_SYSVI EW | D_BASE 0x20000000

/'l Nunmber of bits to shift the Id to save bandw dth.

/1l (i.e. 2 when all reported Ids (pointers) are 4 byte aligned)

#defi ne SEGGER _SYSVI EW I D SHI FT 0

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*

* SysView interrupt configuration
*/
/1l Get the currently active interrupt Id. (read Cortex-M I CSR] 8: 0]
= active vector)
#defi ne SEGGER _SYSVI EW GET | NTERRUPT I D()  ((*(U32 *)(O0XxEOOOEDO4)) & Ox3F)

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*

* SysVi ew | ocki ng
*
/
/'l Lock SysView (nestable)
#defi ne SEGGER_SYSVI EW LOCK() SEGGER_RTT_LOCK()
/1 Unl ock SysView (nestable)
#defi ne SEGGER_SYSVI EW UNLOCK( ) SEGGER_RTT_UNLOCK()
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#endi f

/*************************** End of flle ****************************l

SEGGER_SYSVIEW_Config_embOS_CMO0.c

/*********************************************************************

* (c) SEGGER M crocontroller GibH & Co. KG *
S The Enbedded Experts *
* WWW. segger . com *

R R O S Sk O kS O

-------------------------- END- OF- HEADER - - = === === === msmmmmamommmeaae

File . SEGGER _SYSVI EW Confi g_enbOS_CMD. ¢

Purpose : Sanple setup configuration of SystenView with enbOS
on Cortex- M)/ Cortex-M+/ Cortex-ML systens which do not
have a cycle counter.

Revi sion: $Rev: 7750 $

Addi tional information:
SEGCGER_SYSVI EW Ti ckCnt has to be defined in the nodul e which handl es
the SysTick and nust be increnmented in the SysTick_Handl er.

Thi s configuration can be adopted for any other OS and devi ce.
*/
#i ncl ude "RTCS. h"
#i ncl ude " SEGGER_SYSVI EW h"
#i ncl ude "SEGGER_SYSVI EW enbCS. h"

11

/'l SystentoreC ock can be used in nost CMSI S conpati bl e projects.
/1 1n non-CMVSI S projects define SYSVIEWCPU FREQ directly.

11

extern unsigned int SystenCored ock;

11

/| SEGGER _SYSVI EW Ti ckCnt has to be defined in the nodul e which

/'l handl es the SysTick and nmust be increnented in the SysTick

/'l handl er before any SYSVIEWevent is generated.

11

/1 Exanple in enbOS RTOSInit.c:

11

/'l unsigned int SEGGER _SYSVI EWTickCnt; // <<-- Define SEGGER_SYSVI EW Ti ckCnt.
/1 void SysTick_Handl er (void) {

/'l #if OS_PROFILE

/1 SEGGER_SYSVI EW Ti ckCnt ++; 11
<<-- Increnent SEGGER SYSVI EW Ti ckCnt before calling OS_EnterNestablelnterrupt.
/'l #endi f

I OS_Enter Nestabl el nterrupt ();

11 OS_TI CK_Handl e() ;

I OS_LeaveNest abl el nterrupt ();

I}

11

extern unsigned int SEGGER_SYSVI EW Ti ckCnt;

/*********************************************************************
*
* Defines, fixed
*
EE R IR S S I S I R Sk I I S I I S S I R R I I R I I S I I R I I I I I S I I S I I
*/
#define SCB_I CSR

(*(volatile U32*) (OxEOOOEDO4uL)) // Interrupt Control State Register
#def i ne SCB_| CSR_PENDSTSET_MASK (1UL << 26) /'l SysTick pending bit
#defi ne SYST_RVR

(*(volatile U32*) (OxEOO00EO14uL)) // SysTick Rel oad Val ue Regi ster
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#def i ne SYST_CVR
(*(volatile U32*) (OxEOOOEO18ulL)) // SysTick Current Val ue Register

/*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*************************
*
* Defines, configurable
*
EE R R R R I R IR R I I R I R I R R R R I I R R I I R R R R I R I I R I R S R I R R I
*/
/1 The application nane to be displayed in SystenVi ener
#i fndef  SYSVI EW APP_NAME
#def i ne SYSVI EW APP_NAME "Denp Application”
#endi f

/1 The target device nane
#i fndef  SYSVI EW DEVI CE_NANVE

#def i ne SYSVI EW DEVI CE_NAVE " Cort ex- MD"
#endi f

/'l Frequency of the tinestanp. Mist nmatch SEGGER _SYSVI EW Conf. h
#i fndef  SYSVI EW TI MESTAMP_FREQ

#defi ne SYSVI EW TI MESTAMP_FREQ ( Syst entCor ed ock)
#endi f

/'l System Frequency. SystentoreC ock is used in nbst CVSIS conpatible projects.
#i fndef  SYSVI EW CPU_FREQ

#def i ne SYSVI EW CPU_FREQ ( Syst entCor ed ock)
#endi f

/1 The | owest RAM address used for |IDs (pointers)
#i fndef  SYSVI EW RAM BASE

#def i ne SYSVI EW RAM BASE (0x20000000)
#endi f
#i f ndef SYSVI EW _SYSDESCO

#def i ne SYSVI EW SYSDESCO "1 #15=SysTi ck"
#endi f

/1 #i f ndef SYSVI EW SYSDESCL
/1 #define SYSVI EW SYSDESC1
/| #endi f

/1 #i fndef SYSVI EW SYSDESC2

/1 #define SYSVI EW SYSDESC2
/| #endi f

/*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*************************
_chSendSyst enDesc()

Function description
Sends SystenVi ew description strings.

E I

/
static void _cbSendSystenDesc(void) {
SEGGER_SYSVI EW SendSysDesc(" N=" SYSVI EW APP_NAME ", O=enbOS, D=" SYSVI EW DEVI CE_NAME) ;
#i f def SYSVI EW SYSDESCO
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESQO) ;
#endi f
#i f def SYSVI EW SYSDESC1
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC1) ;
#endi f
#i f def SYSVI EW SYSDESC2
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC?) ;
#endi f

}

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*
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2 d obal functions

*
EE R S S S O kO O S S kS S O
*/
voi d SEGGER_SYSVI EW Conf (voi d) {
SEGGER_SYSVI EW | ni t ( SYSVI EW. TI MESTAMP_FREQ, SYSVI EW CPU_FREQ
&SYSVI EW X_OS _TraceAPl, _cbSendSystenDesc);
SEGGER_SYSVI EW Set RAMBase( SYSVI EW RAM BASE) ;

OS_Set Tr aceAPI (&enmbOS_Tr aceAPl _SYSVI EW ; /] Configure enbOS to use SYSVI EW
}
/*********************************************************************
*
* SEGGER_SYSVI EW X_Get Ti mest anp()
*
* Function description
* Returns the current tinmestanp in ticks using the systemtick
* count and the SysTick counter.
* Al'l paraneters of the SysTick have to be known and are set via
* configuration defines on top of the file.
*
* Return val ue
* The current tinmestanp.
*
* Additional information
* SEGGER _SYSVI EW X Get Ti nestanp is always called when interrupts are
* di sabl ed. Therefore locking here is not required.
*/

U32 SEGGER _SYSVI EW X _Get Ti nest anp(voi d) {
U32 Ti ckCount;
U32 Cycl es;
U32 Cycl esPerTi ck;
11
/1l Get the cycles of the current systemti ck.
/1 SysTick is down-counting, subtract the current value fromthe nunber of cycles per |
11
Cycl esPerTi ck = SYST_RVR + 1;
Cycles = (CyclesPerTick - SYST_CVR);
11

/1l Get the systemtick count.

11

Ti ckCount = SEGGER_SYSVI EW Ti ckCnt ;

11

/1 1f a SysTick interrupt is pending, re-read tiner and adjust result
11

if ((SCB_ICSR & SCB_| CSR_PENDSTSET _MASK) != 0) {
Cycles = (CyclesPerTick - SYST_CVR);
Ti ckCount ++;

}
Cycl es += TickCount * Cycl esPerTi ck;

return Cycl es;

}

/*************************** End Of flle ****************************/
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7.4 Cortex-A / Cortex-R

Recording mode Supported?
Continuous recording Yes/NO
Single-shot recording Yes
Post-mortem analysis Yes

Continuous recording is only supported on Cortex-A / Cortex-R devices, which support RTT
via background memory access via the AHB-AP. For more information please refer to the
J-Link User Manual and website.

7.4.1 Cortex-A/R Event timestamp

The Cortex-A and Cortex-R cycle counter is implemented only as part of the Performance
Monitor Extension and might not always be accessible. Cortex-A and Cortex-R do not have
a generic system timer source, like the Cortex-M SysTick, either.

For an example on how to initialize the Performance counter, refer to TI AM3358 Cortex-
A8 sample configuration on page 88.

Otherwise the event timestamp has to be provided by an application clock source. Refer to
Renesas RZA1 Cortex-A9 sample configuration on page 85.

For the clock source any suitable timer can be used. It is recommended to use the OS system
timer if possible, since it normally saves additional configuration and resource usage. If
no timer is used in the application, a suitable timer has to be configured to be used with
SystemView.

Some OSes implement API functions to get the OS time in cycles. If such a function
is available it can be used directly or wrapped by SEGGER SYSVI EW X Get Ti nest anp()
If the OS does not provide functionality to retrieve the OS time in cycles,
SEGGER_SYSVI EW X _Get Ti nest anp() has to be implemented to get the timestamp from
the timer.

e The timer should run at 1 MHz (1 tick/us) or faster.
e The timer should generate an interrupt on overflow or zero
e The timer should be in auto reload mode

Dummy configuration:

I

/1 SEGGER _SYSVI EWTickCnt has to be defined in the nodul e which
/1 handl es interrupts and must be increnented in the interrupt
/'l handl er as soon as the tinmer interrupt is acknow edged and
/1l before any SYSVI EWevent is generated.

I

/1 Exanpl e:

I

/'l unsigned int SEGGER SYSVI EWTickCnt; // <<-- Define SEGGER_SYSVI EW Ti ckCnt.
/1 void OS_irqg_handl er(void) ({

1/ U32 Interruptld,;

/1 Interruptld = INTC ICC AR & Ox3FF; // read and extract the interrupt ID
/1 if (Interruptld == TIMER TICK ID) {
/1 SEGGER_SYSVI EW Ti ckCnt ++; // <<-- Increment SEGGER SYSVI EW Ti ckCnt asap.

I }
/1 SEGGER_SYSVI EW I nterruptld
= Interruptld; // Save active interrupt for SystenView event
/1 SEGGER_SYSVI EW Recor dEnt er | SR() ;
I /1
1/ /1 Handle interrupt, call ISR
I /1
I SEGGER_SYSVI EW Recor dExi t | SR() ;
/1 }
I
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extern unsigned int SEGGER_SYSVI EW Ti ckCnt;

/*********************************************************************
*

2 Defines, fixed

*

Rk S R Rk Sk I S S R Rk kS S kR S Rk S o S R R R S Rk kS

*/

11

/1 Define the required timer registers here.

11

#defi ne TI MER_RELOAD VALUE /* as value which is used to initialize and
reload the tiner */

#defi ne TI MER_COUNT /* as tiner register which holds the current

counter val ue */
#define TIMER | NTERRUPT_PENDI NG ) /* as check if a tinmer interrupt is pending */

/*********************************************************************

*

* SEGGER_SYSVI EW X_Get Ti mest anp()

*

* Function description

* Returns the current tinmestanp in ticks using the systemtick

* count and the SysTick counter.

* Al'l paraneters of the SysTick have to be known and are set via
* configuration defines on top of the file.

*

* Return val ue

* The current tinestanp.

*

* Additional information

* SEGGER _SYSVI EW X Get Ti nestanp is always called when interrupts are
* di sabl ed. Therefore | ocking here is not required.

*/

U32 SEGGER _SYSVI EW X _Get Ti nest anp(voi d) {
U32 Ti ckCount;
U32 Cycl es;
U32 Cycl esPerTi ck;
11
/1l Get the cycles of the current systemti ck.
/1 Sanple tiner is down-counting,
/'l subtract the current value fromthe nunber of cycles per tick.
11
Cycl esPerTi ck = TI MER_RELOAD VALUE + 1;
Cycles = (CyclesPerTick - TIMER _COUNT);
11

/1l Get the systemtick count.

11
Ti ckCount = SEGGER_SYSVI EW Ti ckCnt ;
11
/1 Check if a timer interrupt is pending
11
i f (TIMER_| NTERRUPT_PENDI N&)) {
Ti ckCount ++;
Cycles = (CyclesPerTick - TIMER _COUNT);
}

Cycl es += TickCount * Cycl esPerTi ck;

return Cycl es;

7.4.2 Cortex-A/R Interrupt ID

As the Cortex-A and Cortex-R core does not have an internal interrupt controller, retrieving
the currently active interrrupt Id depends on the interrupt controller, which is used on the
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CHAPTER 7 Cortex-A / Cortex-R

target device. SEGGER_SYSVI EW GET_| NTERRUPT_| () needs to be implemented to match
this interrupt controller.

The configuration below shows how to get the interrupt Id on devices, which include the
ARM Generic Interrupt Controller (GIC).

For other interrupt controllers the operation may vary. Refer to TI AM3358 Cortex-A8 sample
configuration on page 88.

Since the active interrupt Id can only be retrieved from the GIC in connection with an
acknowledge of the interrupt it can only be read once. Therefore the Id has to be stored in
a variable when acknowledging it in the generic interrupt handler.

Dummy configuration:

I
/1 SEGCGER SYSVIEW Interruptld has to be defined in the nodul e which
/1 handles the interrupts and nust be set to the acknow edged interrupt Id.

/'l Exanpl e:

/'l #define G C_BASE ADDR /* as base address of the G C on the device */
/| #define G CC_BASE_ADDR (G C BASE ADDR + 0x2000u)
/1 #define G CC_I| AR (*(vol atil e unsigned*) (d CC_BASE_ADDR + 0x0000Q))

/'l unsigned int SEGGER SYSVIEW.Interruptld; //
<<-- Define SEGGER _SYSVIEW.nterruptld.
/1 void OS_irq_handl er(void) {

I

/1 int_id=dCCIAR & Ox03FF; // Read interrupt ID, acknow edge interrupt

/1 SEGGER_SYSVIEW Interruptld = iar_val;

/1 OS Enterlnterrupt(); /1 Inform OS that interrupt handler is running
/1 pl SR(); /1 Call interrupt service routine

/1 OS _Leavel nterrupt();
/'l Leave interrupt, performtask switch if required
Il }
I
extern unsigned int SEGGER _SYSVI EW Interruptld;

#def i ne SEGGER SYSVI EW GET | NTERRUPT I D() (SEGGER SYSVI EW I nterrupt | d)

7.4.3 Cortex-A/R SystemView lock and unlock

As the Cortex-A and Cortex-R core does not have an internal interrupt controller, locking
and unlocking SystemView to prevent transferring records from being interrupted can
be done generic by disabling FIQ and IRQ completely, or by using interrupt controller
specific methods. The configuration below shows how to disable all interrupts for RTT and
SystemView.

Lock and unlock for SystemView and RTT can be the same.

Configuration:

I
/'l RTT |l ocking for GCC tool chains in SEGGER _RTT_Conf. h
/1 Set and restore IRQ and FI Q mask bits.

I
#defi ne SEGGER_RTT_LOCK() {
unsi gned int LockState;
__asmvolatile ("ms r1, CPSR \n\t"
"mov %9, r1l \n\t"

"orr rl1, rl, #OxCO \n\t"
"mer CPSR c, r1l \n\t"
"=r" (LockState)

— - - - - - - —

"
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)

#def i ne SEGGER_RTT_UNLOCK() __asmvolatile ("nov r0, % \n\t" \
"ms r1, CPSR \n\t" \
"bic r1, rl1, #0xCO \n\t" \
"and r0, r0, #0xCO \n\t" \
"orr r1, rl1, rO \n\t" \
"mer CPSR ¢c, r1l \n\t" \
: \
: "r" (LockState) \
;o "ro", "ri1v \
DE \

}

11

/'l Define SystenView | ocking in SEGGER _SYSVI EW Conf. h

11

#defi ne SEGGER SYSVI EW LOCK()  SEGGER RTT_LOCK()
#defi ne SEGGER_SYSVI EW UNLOCK() SEGGER RTT_UNLOCK()

7.4.4 Renesas RZA1 Cortex-A9 sample configuration

This sample configuration for the Renesas RZA1 (R7572100) retrieves the currently active
interrupt and the system tick counter from embOS.

It uses the OS Timer for timestamp generation. The RZA1 includes a GIC.

SEGGER_SYSVIEW_Conf.h

/*********************************************************************

* (c) SEGGER M crocontroller GibH & Co. KG *

Rk S R Rk Sk S S R S Rk S b S R R o kR Rk ok S e S Rk kT S

-------------------------- END- OF- HEADER - - - = = = === === cmm o mmeoee e mee -

File : SEGGER_SYSVI EW Conf . h

Pur pose . SEGGER SysView configuration for Renesas RZAl1 Cortex- A9
w th SEGGER enbCS.

*/

#i f ndef SEGGER_SYSVI EW CONF_H
#def i ne SEGGER_SYSVI EW CONF_H

/*********************************************************************

*

* SysVi ew buffer configuration

*/

/1 Nunmber of bytes that SysView uses for the buffer.
/1 Shoul d be | arge enough for single-shot recording.

#def i ne SEGGER_SYSVI EW RTT_BUFFER_SI ZE 1024 * 1024
/1 The RTT channel that SysView wi |l use.
#def i ne SEGGER_SYSVI EW RTT_CHANNEL 1

/*********************************************************************

*

* SysView timestanp configuration

*/

/'l Retrieve a systemtinestanp via OS-specific function

#def i ne SEGGER_SYSVI EW GET_TI MESTAMP() SEGGER_SYSVI EW X_Get Ti nest anp()

/'l nunber of valid bits |ow order delivered by SEGGER SYSVI EW X Get Ti nest anp()
#def i ne SEGGER_SYSVI EW TI MESTAMP_BI TS 32

/*********************************************************************

*

* SysView interrupt configuration
*/
11

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



86 CHAPTER 7 Cortex-A / Cortex-R

/1 SEGGER SYSVIEW Interruptld has to be defined in the nodul e which
/'l handles the interrupts and nust be set to the acknow edged interrupt Id.
I
/1 Exanpl e:
I
/1 #define G C BASE ADDR /* as base address of the G C on the device */
/| #define G CC_BASE_ADDR (G C _BASE_ADDR + 0x2000u)
/1 #define G CC_| AR (*(vol atil e unsigned*) (d CC_BASE _ADDR + 0x0000))
I
/'l unsigned int SEGGER SYSVIEW.Interruptld; //
<<-- Define SEGGER _SYSVIEW Interruptld.
/1 void OS_irqg_handl er(void) {
I
/1 int_id=AdCCIAR & Ox03FF; // Read interrupt ID, acknow edge interrupt
/1 SEGGER _SYSVIEW I nterruptld = iar_val;
/1 OS Enterlnterrupt(); /1 Inform OS that interrupt handler is running
/1 pl SR(); /1 Call interrupt service routine
/1 OS _Leavelnterrupt();
/'l Leave interrupt, performtask switch if required
I}
I
extern unsigned int SEGGER _SYSVI EW I nterruptld;

#def i ne SEGGER SYSVI EW GET_| NTERRUPT | () (SEGGER SYSVI EW I nterr upt | d)

/*'k*'k*'k*'k***'k*****'k*********'k*'k*'k*'k*'k*'k*****'k*************************

*

* SysVi ew | ocki ng
*
/
/'l Lock SysView (nestable)
#def i ne SEGGER_SYSVI EW LOCK() SEGGER_RTT_LOCK()
/1 Unl ock SysView (nestable)
#def i ne SEGGER_SYSVI EW_ UNLOCK() SEGGER_RTT_UNLOCK()

#endi f

/*'k************************* End Of flle ***'k************************/

SEGGER_SYSVIEW_Config_embOS_RZAl.c

/*********************************************************************

* (c) SEGGER M crocontroller GrbH & Co. KG *

R O Ik S O O O

-------------------------- END- OF- HEADER - - = === === === ssmmmmmmmmeeaao e

File . SEGGER_SYSVI EW Confi g_enbOS_RZAL. ¢

Pur pose . Sanpl e setup configuration of SystenView with enbCS
for Renesas RZAl Cortex-A9.

*/

#i ncl ude "RTGCS. h"

#i ncl ude " SEGGER_SYSVI EW h"

#incl ude "SEGGER_SYSVI EW embCS. h"

/'l SystentoreC ock can be used in nost CVSI S conpatible projects.
/'l In non-CMSI S projects define SYSVI EW CPU_FREQ bel ow.
extern unsigned int SystenCored ock;

/*********************************************************************
*

& Defines, configurable

*

R O I Sk O S R o O O O O O I O O O O

*

/

/1 The application nane to be displayed in SystenView
#def i ne SYSVI EW APP_NAME "enbOS Deno Application”

/1 The target device nane
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#def i ne SYSVI EW DEVI CE_NAME "R7S72100"

/'l Frequency of the tinestanp. Miust match SEGGER SYSVI EW Conf. h
/1 and SEGCGER _SYSVI EW X_ Get Ti nest anp() .

#def i ne SYSVI EW TI MESTAMP_FREQ (399900000u / 12)

/'l System Frequency. SystentoreC ock is used in nbst CMBI S conpati bl e projects.
#defi ne SYSVI EW CPU_FREQ (399900000u)

/1 The | owest RAM address used for |Ds (pointers)

/1 Should be adjusted if the RAM does not start at 0x20000000.
#defi ne SYSVI EW RAM BASE (0x60020000)

#define TIMER_| NTERRUPT_PENDI N ) /* as check if a tiner interrupt is pending */

/*********************************************************************

_chSendSyst enDesc()

Function description
Sends SystenVi ew description strings.

E I I

/
static void _chSendSystenDesc(void) {
SEGGER_SYSVI EW SendSysDesc( " N=" SYSVI EW APP_NAME" , D=" SYSVI EW DEVI CE_NANE) ;

}

/*********************************************************************
*
* G obal functions
*
R R S S o S R S O O kS O S
*/
voi d SEGGER_SYSVI EW Conf (voi d) {
SEGGER_SYSVI EW | ni t ( SYSVI EW TI MESTAMP_FREQ  SYSVI EW CPU_FREQ,
&SYSVI EW X_OS_TraceAPl, _cbSendSystenDesc);
SEGGER_SYSVI EW Set RAMBase( SYSVI EW RAM BASE) ;

OS_Set Tr aceAPI (&enmbOS_Tr aceAPl _SYSVI EW ; /'] Configure enbOS to use SYSVI EW
}
/*********************************************************************
*
* SEGGER_SYSVI EW X_Get Ti mest anp()
*
* Function description
* Returns the current tinmestanp in ticks using the systemtick
* count and the SysTick counter.
* Al'l paraneters of the SysTick have to be known and are set via
* configuration defines on top of the file.
*
* Return val ue
* The current tinmestanp.
*
* Additional information
* SEGGER _SYSVI EW X Get Ti nestanp is always called when interrupts are
* di sabl ed. Therefore locking here is not required.
*/

U32 SEGGER SYSVI EW X_Get Ti mest anp(voi d) {
U32 Ti ckCount ;
U32 Cycl es;
U32 Cycl esPer Ti ck;
11
/1l Get the cycles of the current systemti ck.
/1 Sanple tiner is down-counting,
/'l subtract the current value fromthe nunber of cycles per tick.
11
Cycl esPerTick = 33249 + 1;
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Cycles = (CyclesPerTick - OSTM . CNT);
I

/1l Get the systemtick count.

I
Ti ckCount = SEGGER_SYSVI EW Ti ckCnt ;
I
/1l Check if a tinmer interrupt is pending
I
i f (TIMER_| NTERRUPT_PENDI N&()) {
Ti ckCount ++;
Cycles = (CyclesPerTick - OSTM_CNT);
}

Cycl es += TickCount * Cycl esPerTi ck;

return Cycles;

}

/*'k************************* End Of flle *'k*'k************************/

7.4.5 TI AM3358 Cortex-A8 sample configuration

SEGGER SystemView User Guide

This sample configuration for the TI AM3358 retrieves the currently active interrupt directly.

It initializes and uses the Cortex-A performance counter for timestamp generation.

The SystemView timestmap generation can be used for other Cortex-A devices, which

include the performance counter unit.

SEGGER_SYSVIEW_Conf.h

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

* (c) SEGGER M crocontroller GibH & Co. KG *

R R R S kS O S R S R O O S S O O I I O

-------------------------- END- OF- HEADER - - - = = = === == == =s o coeeoeoeeo -

File : SEGGER_SYSVI EW Conf . h

Pur pose . Generic SEGGER SysView configuration for non-Cortex-M
devi ces.

*/

#i f ndef SEGGER SYSVI EW CONF_H
#def i ne SEGGER _SYSVI EW CONF_H

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*

* SysVi ew tinestanp configuration

*/

/1l Retrieve a systemtinestanp via user-defined function

#defi ne SEGGER_SYSVI EW GET_TI MESTAMP() SEGGER_SYSVI EW X_Get Ti mest anp()

/'l nunber of valid bits |ow order delivered by SEGGER _SYSVI EW X Get Ti nest anp()
#defi ne SEGGER_SYSVI EW Tl MESTAMP_BI TS 32

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*

* SysView Id configuration

*/

/1 Default value for the lowest Id reported by the application.

/1 Can be overridden by the application via SEGGER_SYSVI EW Set RAMBase() .
#defi ne SEGGER_SYSVI EW | D_BASE 0

/'l Nunmber of bits to shift the Id to save bandw dth.

/1l (i.e. 2 when all reported Ids (pointers) are 4 byte aligned)

#defi ne SEGGER _SYSVI EW I D SH FT 0

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

*

* SysView interrupt configuration
*/
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#define SEGGER SYSVI EW GET | NTERRUPT ID()  SEGGER SYSVI EW X_Get I nterrupt!d()

/*********************************************************************

*

* SysVi ew | ocki ng
*
/
/'l Lock SysView (nestable)
#def i ne SEGGER_SYSVI EW LOCK() SEGGER_RTT_LOCK()
/1 Unl ock SysView (nestable)
#def i ne SEGGER_SYSVI EW UNLOCK() SEGGER_RTT_UNLOCK()

#endi f

/*************************** End of flle ****************************/

SEGGER_SYSVIEW_Config_embOS_AM3358.c

/*********************************************************************

* (c) SEGGER M crocontroller GibH & Co. KG *

EE IR IR S S I I S I I R R I I S I R I S I R R I R I R S S I R I R S I I R S R I I R Sk I I S R S S I O

-------------------------- END- OF- HEADER - - = === === === msmmmmamommmeaae

File : SEGGER _SYSVI EW Confi g_embOS_RZAl. c

Pur pose . Sanpl e setup configuration of SystenView with enbCsS
for TI AMB358 Cortex-A8.

*/

#i ncl ude "RTCS. h"

#i ncl ude " SEGGER_SYSVI EW h"

#i ncl ude "SEGGER_SYSVI EW enbCS. h"

11

/'l SystentoreC ock can be used in nost CMSI S conpati bl e projects.
/1 1n non-CMVSI S projects define SYSVIEWCPU FREQ directly.

11

extern unsigned int SystenmCoreC ock;

/*********************************************************************
*
2 Defines, configurable
*
EE IR R Sk S I I S I I R R I I S I I I I R S I R R I I I I R R R S R I S I R Sk I I S I R S I I R S S I O
*/
/1 The application name to be displayed in SystenVi ew
#i f ndef SYSVI EW APP_NANMVE
#def i ne SYSVI EW APP_NAVE "enbCS start project"”
#endi f

/1 The target device name
#i f ndef SYSVI EW DEVI CE_NAME

#defi ne SYSVI EW DEVI CE_NAME " AMB358"
#endi f

/'l Frequency of the tinestanp. Miust match SEGGER SYSVI EW Conf. h
/1l The performance counter frequency equals the core clock frequency.
#defi ne SYSVI EW TI MESTAVP_FREQ ( Syst entCor eC ock)

/'l System Frequency. SystentoreC ock is used in nbst CMBI S conpati bl e projects.
#i f ndef SYSVI EW CPU_FREQ

#defi ne SYSVI EW CPU_FREQ ( Syst entCor ed ock)
#endi f

/] The | owest RAM address used for |Ds (pointers)
#i f ndef SYSVI EW RAM BASE

#defi ne SYSVI EW RAM BASE (0x80000000)
#endi f

#i f ndef SYSVI EW_SYSDESCO
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#def i ne SYSVI EW SYSDESCO "1 #67=SysTi ck, | #18=USB, | #17=USBSS, | #36=LCDC'
#endi f
#def i ne | NTC_BASE (0x48200000uL)
#define INTC_SIR IRQ (*(volatile U32*) (INTC_BASE + 0x40ulL))

/*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*************************
*

* Local functions

*

ER IR I I R I I I I I I I I I I I I I I I R S S I S S R S S R I I I R I I I I b I I I b I I b I b b I b b b b b
@
/*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*************************

*

_chSendSyst enDesc()

*
*
* Function description
* Sends SystenVi ew description strings.
*/
static void _cbSendSystenDesc(void) {
SEGGER_SYSVI EW SendSysDesc( " N=" SYSVI EW APP_NAME" , O=enbOS, D=" SYSVI EW DEVI CE_NANE) ;
#i f def SYSVI EW SYSDESCO
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESQO) ;
#endi f
#i f def SYSVI EW SYSDESC1
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC1) ;
#endi f
#i f def SYSVI EW SYSDESC2
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC2) ;
#endi f

}

/*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*'k*************************

_Ini t PerfornmanceCount er

Function description
Initialize the internal Cortex-A Performnce counter.
The function will work for Cortex-A8, Cortex-A9.
Pl ease check whether this also suites for your core.

E I I S T

/

static void _InitPerformanceCounter(U32 PerfornmReset, |32 UseDivider) {
/1

/1 in general enable all counters (including cycle counter)

/1

132 Val ue = 1;

11

/1 Peformreset:

11

if (PerfornReset) {
Val ue | = 2; /'l reset all counters to zero.
Val ue | = 4; /] reset cycle counter to zero.

}

if (UseDivider) {
Val ue | = 8; /] enable "by 64" divider for CCNT.

}
Val ue | = 16;

/1 program the performance-counter control -register:
__asmvolatile ("MCR pl15, 0, %9, c9, cl12, 0O\t\n"
: /1 Qutput result
"r"(Val ue) /1 | nput
: /'l Clobbered |ist
)
/1
/1 Enable all counters
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/1
__asmvolatile ("MCR pl5, 0, %9, c9, cl2, 1\t\n"
: /1 CQutput result
"r"(0x8000000f) // Input
: /] Cl obbered |ist
)
/1
/'l Clear overflows
/1
__asmvolatile ("MCR pl5, 0, %9, c9, cl2, 3\t\n"
: /1 Qutput result
"r"(0x8000000f) // Input
: /] Cl obbered |ist
)
}

/*********************************************************************

*

2 d obal functions

*

Rk S R Rk kI S S R Rk R R o S R R R R O Ik S S R R R S

*

R R I S I I I R I I R R I R I R I I R I R R R I R R I R R I R I I R R R I R R I I E I Rk I I b I R R b S I Ik
/

SEGGER_SYSVI EW Conf

Function description
Confi gures SYSVI EW

Pl ease check whether this also suites for your core.

E I I

~

voi d SEGGER_SYSVI EW Conf (voi d) {

11

/1l Wite USEREN Regi ster

11

_asmvolatile ("MCR pl5, 0, %, C9, Cl4, O\n\t"
: /1 CQutput result

"r"(1) /1 1 nput

: /1 Cl obbered |ist
I

11
/1 Disable counter overflow interrupts
11

_asmvolatile ("MCR pl5, 0, %, C9, Cl4, 2\n\t"

: /1 Qutput result

"r"(0x8000000f) // Input
: /] Cl obbered |ist
I
_InitPerformanceCounter (1, 0);
SEGGER_SYSVI EW | ni t ( SYSVI EW TI MESTAMP_FREQ  SYSVI EW CPU_FREQ,
&SYSVI EW X_OS_TraceAPl, _cbSendSyst enDesc);

SEGGER_SYSVI EW Set RAMBase( SYSVI EW RAM BASE) ;
OS_Set Tr aceAPI (&enmbOS_Tr aceAPl _SYSVI EW ; /1 Configure enbOS to use SYSVI EW

}

/*********************************************************************

SEGGER_SYSVI EW X_Get Ti nest anp()

Function description
Returns the current tinmestanp in ticks using the performance counter.

Ret urn val ue
The current tinestanp.

E O S I S I

Addi tional information
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* SEGGER _SYSVI EW X Get Ti nestanp is always called when interrupts are
* di sabl ed. Therefore | ocking here is not required.
*/
U32 SEGGER _SYSVI EW X_Get Ti mest anp(voi d) {
register U2 r = 0;

I

/1 Read CCNT Regi ster

I

__asmvolatile ("MC pl5, 0, %9, c9, cl3, 0"
"Hrt(r) /'l Qutput result

/'l Inputs

) /1 Clobbered |ist

return r;

}

/*'k*'k*'k*'k*'k*'k*****'k*********'k*'k*'k*'k*'k*'k*****'k*************************

SEGGER _SYSVI EW X Get I nterrupt!d()

EE A

Function description
Return the currently active IRQ interrupt nunber
* fromthe INTC SIR I RQ
*/
U32 SEGGER SYSVI EW X_GetInterruptld(void) {
return (INTC_SIRIRQ & (Ox7Fu)); // INTC_SIR IRQ6:0]: Activel RQ
}
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Recording mode Supported?
Continuous recording Yes
Single-shot recording Yes
Post-mortem analysis Yes

7.5.1 Renesas RX Event timestamp

93

The event timestamp has to be provided by an application clock source timer.

SEGGER_SYSVI EW X_Get Ti nest anp() can be used to implement the functionality.

Before creating any other event in the timer interrupt, the interrupt handler should

increment SEGGER_SYSVI EW Ti ckCnt .
Configuration:

I
/| SEGGER SYSVI EW Ti ckCnt has to be defined in the nodul e which

/1 handl es the systemtick tiner and nust be increnented in the tinmer interrupt

/1 handl er before any SYSVI EWevent is generated.
11

/1 Exanple in enbOS RTCSInit.c:

11

/'l unsigned int SEGGER SYSVI EWTickCnt; // <<-- Define SEGGER_SYSVI EW Ti ckCnt.

/1 void SysTick_Handl er(void) ({
/1 #if OS_PROFILE

/1 SEGGER_SYSVI EW Ti ckCnt ++; // <<-- Increment SEGGER SYSVI EW Ti ckCnt asap.

/'l #endif

I OS_Enter Nestabl el nterrupt ();

I OS_TI CK_Handl e();

I OS_LeaveNest abl el nterrupt ();

I}

11

extern unsigned int SEGGER_SYSVI EW Ti ckCnt ;

/*********************************************************************
*
. . .
Defines, fixed
*

kR S O S

*/

/1 System Ti ner configuration

#define | RR_BASE_ADDR (0x00087000u)

#defi ne CMIO_VECT 28u

#define OS_TI MER_VECT CMTO_VECT

#define TI MER_PRESCALE (8u)

#def i ne CMIo_BASE_ADDR (0x00088000u)

#def i ne CMIo_CMCNT (*(volatile UL6*) (CMIO_BASE_ADDR + 0x04u))

/*********************************************************************

SEGGER_SYSVI EW X_Get Ti nest anp()

Function description
Returns the current timestanp in ticks using the systemtick
count and the systemtiner counter.
Al'l paraneters of the systemtinmer have to be known and are set via
configuration defines on top of the file.

Ret urn val ue
The current tinmestanp.

L D S T T R N R N

Addi tional information
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* SEGGER _SYSVI EW X Get Ti nestanp is always called when interrupts are
* di sabl ed. Therefore | ocking here is not required.

*
/
U32 SEGGER _SYSVI EW X _Get Ti nest anp(voi d) {
Us2 Ti ne;
u32 Cnt;
Ti me = SEGGER_SYSVI EW Ti ckCnt ;
Cnt = CMI0_CMCNT;
I
/1 Check if tiner interrupt pending ...
I
if ((*(volatile U8*) (I RR_BASE ADDR + OS TIMER VECT) & (1u << Ou)) != 0u) {
Cnt = CMIO_CMCNT; /1 Interrupt pending, re-read tiner and adjust result
Ti ne++;
}
return ((SYSVI EW TI MESTAMP_FREQ 1000) * Tine) + Cnt;
}

7.5.2 Renesas RX Interrupt ID

The currently active interrupt level can be used as the interrupt ID on RX devices.
In the sample configuration it is provided by SEGGER _SYSVI EW X Getlnterruptld() in
SEGCGER_SYSVI EW Confi g_[System]_RX.c.

Configuration:

I

/1l Get the interrupt Id via user-provided function

I

#defi ne SEGGER _SYSVI EW GET | NTERRUPT | D{)  SEGGER SYSVI EW X_Get I nterrupt|d()

7.5.3 Renesas RX SystemView lock and unlock

Locking and unlocking SystemView to prevent transferring records from being interrupted
can be done by disabling interrupts.

Lock and unlock for SystemView and RTT can be the same.

Configuration:

I
/1 RTT locking for AR tool chains in SEGGER RTT_Conf.h
I
#def i ne SEGGER_RTT_LOCK() { \
unsi gned | ong LockSt at e; \
LockState = _get_interrupt_state(); \
__disable_interrupt();
#def i ne SEGGER_RTT_UNLOCK() __set_interrupt_state(LockState); \
}
I
/1 Define SystenVi ew | ocking in SEGGER _SYSVI EW Conf . h
I

#def i ne SEGGER_SYSVI EW LOCK() SEGGER_RTT_LOCK()
#def i ne SEGCGER_SYSVI EW UNLOCK() SEGGER_RTT_UNLOCK()
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7.5.4 Renesas RX Sample configuration
SEGGER_SYSVIEW_Conf.h

/*********************************************************************

* (c) SEGGER M crocontroller GibH & Co. KG *

EE R S S ok O O S O O S O O S I kO O O

-------------------------- END- OF- HEADER - - = === === === mmmmmmo e ommeeae

File : SEGGER_SYSVI EW Conf . h
Pur pose . SEGGER SysVi ew configuration for Renesas RX
*/

#i f ndef SEGGER_SYSVI EW CONF_H
#defi ne SEGGER_SYSVI EW CONF_H

/*********************************************************************

*

* SysVi ew timestanp configuration

*/

/'l Retrieve a systemtinestanp via user-defined function

#defi ne SEGGER_SYSVI EW GET_TI MESTAMP( ) SEGCGER_SYSVI EW X_CGet Ti mest anp()

/'l nunber of valid bits |ow order delivered by SEGGER SYSVI EW X Get Ti nest anp()
#defi ne SEGGER_SYSVI EW TI MESTAMP_BI TS 32

/*********************************************************************

*

* SysView | d configuration

*/

/| Default value for the lowest Id reported by the application.

/] Can be overridden by the application via SEGGER _SYSVI EW Set RAMBase() .
#defi ne SEGGER_SYSVI EW | D_BASE 0

[/ Number of bits to shift the Id to save bandwi dth.

/1 (i.e. 2 when all reported Ids (pointers) are 4 byte aligned)

#define SEGGER_SYSVI EW I D SH FT 0

/*********************************************************************
*
* SysView i nterrupt configuration
*/
Il Get the currently active interrupt Id. (read Cortex-M | CSR] 8: 0]
= active vector)
#defi ne SEGGER_SYSVI EW GET_| NTERRUPT_I () SEGGER _SYSVI EW X _Get I nterrupt|d()

/*********************************************************************
*

* SysVi ew | ocki ng

*/

/'l Lock SysView (nestable)

#def i ne SEGGER_SYSVI EW LOCK() SEGGER_RTT_LOCK()

/1 Unl ock SysView (nestable)

#def i ne SEGGER_SYSVI EW UNLOCK() SEGGER_RTT_UNLOCK( )

#endi f

/*************************** End Of file ****************************/

SEGGER_SYSVIEW_Config_embOS_CMO0.c

/*********************************************************************

* (c) SEGGER M crocontroller GibH & Co. KG *
S The Enbedded Experts *
* WWw. segger . com *

EE IR IR S S I b I I S I I S I I S I S S I I S I S S I I
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-------------------------- END- OF- HEADER - - - = = = === == =< ss o coeaoeaoeao e

File : SEGGER_SYSVI EW Confi g_NoOS_RX. ¢

Purpose : Sanple setup configuration of SystenView on Renesas RX
systens wi thout an operating system

Revi sion: $Rev: 7745 $

*/

#i ncl ude "RTGCS. h"

#i ncl ude " SEGGER_SYSVI EW h"

#i ncl ude " SEGGER_SYSVI EW enbCS. h"

I

/1 SystentoreC ock can be used in nbst CVSIS conpatible projects.
/1 In non-CVBIS projects define SYSVIEWCPU FREQ directly.

I

extern unsigned int SystenCored ock;

/*********************************************************************
*

2 Defines, fixed

*

Rk S S S R R e S S R IR o Sk R S R R I S ko

*/

/*********************************************************************
*
* Defines, configurable
*
R R R S Sk S O kO S R S R S o O S S I O S
*/
/1 The application nane to be displayed in SystenVi ener
#i fndef  SYSVI EW APP_NAME
#def i ne SYSVI EW APP_NAME "Deno Application”
#endi f

/1 The target device nane
#i fndef  SYSVI EW DEVI CE_NANVE

#def i ne SYSVI EW DEVI CE_NAVE " RX64M'
#endi f

/'l System Frequency. SystentoreC ock is used in nost CVSIS conpatible projects.
#i fndef  SYSVI EW CPU_FREQ

#def i ne SYSVI EW CPU_FREQ ( Syst entCor ed ock)
#endi f

/'l Frequency of the tinestanp. Miust nmatch SEGGER SYSVI EW Conf.h and RTCSInit.c
#i fndef  SYSVI EW TI MESTAMP_FREQ

#defi ne SYSVI EW TI MESTAMP_FREQ

(SYSVI EW CPU_FREQ 2u/8u) // Assume systemtinmer runs at

1/ 16th of the CPU frequency
#endi f

/1 The | owest RAM address used for IDs (pointers)
#i fndef  SYSVI EW RAM BASE

#def i ne SYSVI EW RAM BASE (0)
#endi f

#i f ndef SYSVI EW _SYSDESCO

#def i ne SYSVI EW SYSDESCO

"I #0=IntPri o0, | #1=IntPriol, | #2=IntPri 02, | #3=I nt Pri 03, | #4=I nt Pri 04"
#endi f

/1 #i f ndef SYSVI EW SYSDESC1
/1 #define SYSVI EW SYSDESC1

"1 #5=I nt Pri o5, | #6=I nt Pri 06, | #7=Int Pri o7, | #8=I nt Pri 08, | #9=I nt Pri 09, | #10=I nt Pri 010"
/| #endi f

/1 #i fndef SYSVI EW SYSDESC2
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/'l #define SYSVI EW SYSDESC2
“1#11=IntPrioll, | #12=IntPriol2, | #13=Int Pri ol3, | #14=Int Pri 014, | #15=I nt Pri 015"

/] #endi f

/1 System Tiner configuration

#define | RR_BASE_ADDR (0x00087000u)

#def i ne CMIo_VECT 28u

#defi ne OS_TI MER_VECT CMro_VECT

#defi ne TI MER_PRESCALE (8u)

#defi ne CMro_BASE_ADDR (0x00088000u)

#def i ne CMIo_CMCNT (*(volatile UL6*) (CMIO_BASE ADDR + 0x04u))

extern unsi gned SEGGER_SYSVI EW Ti ckCnt ;
/1l Tick Counter value increnented in the tick handler.

/*********************************************************************
_chSendSyst enDesc()

Function description
Sends SystenVi ew description strings.

E I I

/
static void _cbSendSystenDesc(void) {
SEGGER_SYSVI EW SendSysDesc( " N=" SYSVI EW APP_NAME" , D=" SYSVI EW DEVI CE_NANE) ;
#i f def SYSVI EW SYSDESCO
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESQD) ;
#endi f
#i f def SYSVI EW SYSDESC1
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC1) ;
#endi f
#i f def SYSVI EW SYSDESC2
SEGGER_SYSVI EW SendSysDesc( SYSVI EW SYSDESC?) ;
#endi f

}

/*********************************************************************
*
2 d obal functions
*
EE R IR I I S R R R I I I R I I I R R R I I I R R I I I I I R R R I R I I I I
=
voi d SEGGER_SYSVI EW Conf (voi d) {

SEGGER_SYSVI EW | ni t ( SYSVI EW. TI MESTAMP_FREQ, SYSVI EW CPU_FREQ

0, _cbSendSystenmDesc);

SEGGER_SYSVI EW Set RAMBase( SYSVI EW RAM BASE) ;

}

/*********************************************************************

*
* SEGGER_SYSVI EW X_Get Ti mest anp()
*
* Function description
* Returns the current tinmestanp in ticks using the systemtick
* count and the SysTick counter.
* Al'l paraneters of the SysTick have to be known and are set via
* configuration defines on top of the file.
*
* Return val ue
* The current tinestanp.
*
* Additional information
* SEGGER _SYSVI EW X Get Ti nestanp is always called when interrupts are
* di sabl ed.
* Therefore | ocking here is not required and OS _Get Ti ne_Cycl es() may
* be cal | ed.
*/
U32 SEGGER _SYSVI EW X _Get Ti nest anp(voi d) {
Us2 Ti ne;
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U32 Cnt
Ti me = SEGGER_SYSVI EW Ti ckCnt ;
Cnt = CMI0_CMCNT;
I
/1 Check if tiner interrupt pending ...
I
if ((*(volatile U8*) (1 RR_BASE ADDR + OS TIMER VECT) & (1u << Ou)) != 0u) {
Cnt = CMIO_CMCNT; /1 Interrupt pending, re-read tiner and adjust result
Ti ne++;
}
return ((SYSVI EW TI MESTAMP_FREQ 1000) * Tine) + Cnt;
}
/*~k***~k*~k*****~k*~k*****~k*~k***~k*~k*~k***~k*~k*~k***~k*************************
*
* SEGCGER _SYSVI EW X _Get I nterrupt!d()
*
* Function description
* Return the priority of the currently active interrupt.
*/
U32 SEGGER _SYSVIEW X GetlInterruptld(void) {
Us2 Intld;
__asmvolatile ("nvfc PSW % \t\n" // Load current PSW
"and #0x0F000000, %9 \t\n" // Cear all except |IPL
([27:24])
"shlr #24, %0 \t\n" // Shift IPL to [3:0]
"=r" (Intld) /1 Qutput result
/1 | nput
: /'l Clobbered |ist
)
return Intld;
}
/*************************** End Of flle *~k*~k************************/
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7.6 Other CPUs

Recording mode Supported?
Continuous recording No
Single-shot recording Yes
Post-mortem analysis Yes

On CPUs, which are not covered by the sections above SystemView can be used in single-
shot mode, too.

To properly run SystemView the same items have to be configured:

¢ Get an event timestamp.
e Get an interrupt Id of the active interrupt.
e Lock and unlock SystemView to prevent recording being interrupted.
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Chapter 8
Supported OSes

The following chapter describes which (RT)OSes are already instrumented to use SystemView
and how to configure them.

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



102 CHAPTER 8 embOS

8.1 embOS

SEGGER embOS (V4.12a and later) can generate trace events for SystemView and other
recording implementations when profiling is enabled.

8.1.1 Configuring embOS for SystemView

Profiling is enabled in the OGS _LI BMODE _SP, OS_LI BMODE_DP and OS_LI BMODE DT embQOS
library configurations (For detailed information refer to the embOS User Manual UM01001).

In addition to the SYSTEMVIEW and RTT core module, the following file needs to be included
in the application:

For Cortex-M3 and Cortex-M4 targets include SEGGER_SYSVI EW Confi g_enbCS. c. For
Cortex-MO0 and Cortex-M1 targets include SEGGER_SYSVI EW Confi g_enbCS. c.

This file provides additionally required functions for SystemView and allows configuration to
fit the target system, like defines for the application name, the target device and the target
core frequency. It initializes the SYSTEMVIEW module and configures embOS to send trace
events to SYSTEMVIEW. For an example configuration, refer to The SystemView system
information config on page 56.

At the start of the application, at main, after the target is initialized,
SEGGER _SYSVI EW Conf () has to be called to enable SystemView.

Now, when the application is running, SystemView can connect to the target and start
recording events. All task, interrupt, and OS Scheduler activity, as well as embOS API calls
are recorded when SystemView is connected or SEGGER_SYSVI EW St art () has been called.
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8.2 uC/OS-ll

SystemView can be used with Micrium’s uC/0OS-III to record task, interrupt, and scheduler
activity.

8.2.1 Configuring uC/OS-Ill for SystemView

In addition to the SYSTEMVIEW and RTT core module the following files have to be included
in the application project:

SEGGER _SYSVI EW Config_uCOsl I 1.c provides additionally required functions for
SystemView and allows configuration to fit the target system, like defines for the application
name, the target device and the target core frequency. The example configuration file,
shipped with the SystemView package is configured to be used with most Cortex-M3,
Cortex-M4, and Cortex-M7 targets. For an example configuration, refer to The SystemView
system information config on page 56.

SEGGER_SYSVI EW UCCSI I 1. c and os_trace_events. h provide the interface between uC/
OS-III and SystemView. They usually do not need to be modified.

os_cfg_trace. his the minimal uc/OS-III Trace configuration file required for SystemView.
If the project already includes this file, make sure the content fits the application. This file
includes two defines to configure the maximum number of tasks and the maximum number
of resources to be managed and named in the SystemView recording.

#define TRACE_CFG MAX_TASK 16u
#define TRACE_CFG MAX_RESOURCES 16u

Enable recording
Recording of uC/OS-III events can be configured in os_cf g.h.
Define OS_CFG_TRACE_EN as 1u to enable basic recording.

When OS_CFG _TRACE_API _ENTER EN is defined as 1u, API function calls will be recorded,
too.

To also record when an API function exits, define 0OS_CFG TRACE_API _EXI T_ENas 1u as well.
Call TRACE_I NI T() at the beginning of the application, after the system has been initialized:

[...]
BSP_Init(); /* Initialize BSP functions */

CPU Init(); /* Initialize the uC/ CPU services */

#i f (defined(OS_CFG TRACE_EN) && (OS_CFG TRACE_EN > 0u))

[* Initialize uCGCS-111 Trace. Should be called after initializing the
system */

TRACE_I NI T();
#endi f

[-..1]
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8.3 uC/OS-Il

SystemView can be used with Micrium’s uC/0S-II to record task, interrupt, and scheduler
activity. SystemView support has been added with v2.92.13

For information on how to configure uC/0S-II for SystemView, follow the guide at https://
doc.micrium.com/display/osiidoc/SEGGER+SystemView

8.3.1 Configuring uC/OS-Il for SystemView

In addition to the SYSTEMVIEW and RTT core module the following files have to be included
in the application project:

SEGGER _SYSVI EW Config_uCOsl|.c provides additionally required functions for
SystemView and allows configuration to fit the target system, like defines for the application
name, the target device and the target core frequency. The example configuration file,
shipped with the SystemView package is configured to be used with most Cortex-M3,
Cortex-M4, and Cortex-M7 targets. For an example configuration, refer to The SystemView
system information config on page 56.

SEGCGER_SYSVI EW uCCsSI | . c and os_trace_event s. h provide the interface between uC/0S-
IT and SystemView. They usually do not need to be modified.

os_cfg_trace. h is the minimal uc/OS-II Trace configuration file required for SystemView.
If the project already includes this file, make sure the content fits the application. This file
includes two defines to configure the maximum number of tasks and the maximum number
of resources to be managed and named in the SystemView recording.

#define TRACE_CFG MAX_TASK 16u
#define TRACE_CFG MAX_RESOURCES 16u

Enable recording
Recording of uC/OS-II events can be configured in os_cf g.h.
Define OS_CFG_TRACE _EN as 1u to enable basic recording.

When OS_CFG TRACE_API _ENTER EN is defined as 1u, API function calls will be recorded,
too.

To also record when an API function exits, define 0OS_CFG TRACE_API _EXI T_ENas 1u as well.
Call TRACE_I NI T() at the beginning of the application, after the system has been initialized:

[...]
BSP_Init(); /* Initialize BSP functions */

CPU Init(); /* Initialize the uC CPU services */

#i f (defined(OS_CFG TRACE_EN) && (OS_CFG TRACE EN > 0Ou))

/* Initialize uC/OS-11 Trace. Should be called after initializing the system
*/

TRACE_INIT();
#endi f

[-..1]
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8.4 Micrium OS Kernel

SystemView can be used with the Micrium OS Kernel to record task, interrupt, and scheduler
activity.

8.4.1 Configuring Micrium OS Kernel for SystemView

In addition to the SYSTEMVIEW and RTT core module the following files have to be included
in the application project:

SEGGER_SYSVI EW Confi g_M cri unOSKer nel . ¢ provides additionally required functions for
SystemView and allows configuration to fit the target system, like defines for the application
name, the target device and the target core frequency. The example configuration file,
shipped with the SystemView package is configured to be used with most Cortex-M3,
Cortex-M4, and Cortex-M7 targets. For an example configuration, refer to The SystemView
system information config on page 56.

SEGGER_SYSVI EW M criunOSKernel .¢ and os_trace_events. h provide the interface
between the Micrium OS Kernel and SystemView. They usually do not need to be modified.

os_cfg trace. h is the minimal Micrium OS Kernel Trace configuration file required for
SystemView. If the project already includes this file, make sure the content fits the
application. This file includes two defines to configure the maximum number of tasks and
the maximum number of resources to be managed and named in the SystemView recording.

#define TRACE_CFG MAX_TASK 16u
#define TRACE_CFG MAX_RESOURCES 16u

Enable recording
Recording of Micrium OS Kernel events can be configured in os_cf g.h.
Define OS_CFG_TRACE_EN as 1u to enable basic recording.

When OS_CFG _TRACE_API _ENTER EN is defined as 1u, API function calls will be recorded,
too.

To also record when an API function exits, define 0OS_CFG TRACE_API _EXI T_ENas 1u as well.
Call TRACE_I NI T() at the beginning of the application, after the system has been initialized:

[...]
BSP_Init(); /* Initialize BSP functions */

CPU Init(); /* Initialize the uC/ CPU services */

#if (defined(OS_CFG TRACE_EN) && (OS_CFG TRACE_EN > Ou))
/* Initialize Mcrium OGS Kernel Trace. Should be called after initializing
the system */
TRACE_I NI T();
#endi f

[-..1]
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8.5 FreeRTOS

FreeRTOS can also generate trace events for SystemView and allows basic but useful
analysis without modification.

For more detailed analysis, like Scheduler activity and interrupts, the FreeRTOS source and
the used port have to be slightly modified.

8.5.1 Configuring FreeRTOS for SystemView

In addition to the SYSTEMVIEW and RTT core module,
SEGGER_SYSVI EW Confi g_FreeRTOS. ¢ needs to be included in the application. This file
provides additionally required functions for SystemView and allows configuration to fit the
target system, like defines for the application name, the target device and the target core
frequency. For an example configuration, refer to The SystemView system information
config on page 56.

The SEGGER SYSVI EW FreeRTOS. h header has to be included at the end of
FreeRTOSConf i g. h or above every include of FreeRTCS. h. It defines the trace macros to
create SYSTEMVIEW events..

To get the best results | NCLUDE xTaskGet | dl eTaskHandl e and
| NCLUDE_pxTaskGCet St ackSt art should be defined as 1 in Fr eeRTOSConfi g. h.

The patch file Sanpl e/ FreeRTOSV8/ Pat ch/ FreeRTOSV8. 2. 3_Cor e. patch shows the
required modifications of the FreeRTOS 8.2.3 source and the GCC/ARM CMAF port. It
can be used as a reference when using another version or port of FreeRTOS. l.e. if
another port than GCC/ARM CMAF is used, the tracel SR ENTER(), tracel SR_EXI T(), and
tracel SR_EXI T_TO SCHEDULER() calls have to be added accordingly.

The patch file Sanpl e/ Fr eeRTCSV9/ Pat ch/ Fr eeRTOSV9_Cor e. pat ch can be used to patch
FreeRTOS V9.
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8.6 Other OSes

Other OSes are not officially instrumented, yet.

If you want to use SystemView with an other OS, get it touch with SEGGER or the OS
Vendor. The OS instrumentation can also be done with the guide in the following chapter.
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8.7 No OS

SystemView can be used without any instrumented OS at all, to record interrupt activity
and user events.

8.7.1 Configuring a system for SystemView

In addition to the SYSTEMVIEW and RTT core module, SEGGER _SYSVI EW Confi g _NoGCS. c
needs to be included in the application. This file provides the basic configuration of
the required functions for SystemView and can be modified to fit the system. For an
example configuration, refer to The SystemView system information config on page 56.
An additional SEGGER_SYSVI EW OS_API pointer can be passed in SEGGER_SYSVIEW I nit to
provide information about the system time or “tasks” of the system.

For a description on how to record interrupts in the system, refer to Recording interrupts
on page 117.
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Chapter 9

Performance and resource usage

This chapter covers the performance and resource usage of SystemView. It contains information
about the memory requirements in typical systems which can be used to obtain sufficient
estimates for most target systems.
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9.1 Memory requirements

The memory requirements may differ, depending on the used OS integration, the target
configuration and the compiler optimizations.

To achieve a balanced result of performance and memory usage, it is recommended to set
the compiler optimization level for the SystemView and RTT module accordingly. Compiler
optimizations should always be switched on for the SystemView and RTT module - even
in Debug configuration builds.

9.1.1 ROM usage

The following table lists the ROM usage of SystemView by component. With a smart linker
only the used functions will be included in the application.

Description ROM
Minimum core code required when using SystemView ~920 Byte
SszLCtSystemView recording functions for application, OS and module ~380 Byte
OS-related SystemView recording functions ~360 Byte
Middleware module-related recording functions ~120 Byte
Complete SystemView Module ~1.8 KByte

The following table list the ROM usage of SystemView with different configurations.

Description Configuration ROM
SystemView Module Balanced optimization, no static buffer ~1.8 KByte
SystemView Module Balanced optimization, static buffer ~2.1 KByte

Balanced optimization, no static buffer,

SystemView Module post-mortem mode ~1.4KByte

SystemView Module Balanced optimization, static buffer, post- ~1.7 KByte
mortem mode

RTT Module Balanced optimization ~0.5KByte

9.1.2 Static RAM usage

The following table list the static RAM usage of SystemView with different configurations.

Description Configuration RAM
SystemView Module No static buffer E;gnigeBtffer
SystemView Module Static buffer Er%a8|2n8e¥t§u?fer
SystemView Module No static buffer, post-mortem mode gr?gnageB:ffer
SystemView Module Static buffer, post-mortem mode g;aBr?n?llt;u?fer
RTT Module EsgnigeBtffer

9.1.3 Stack RAM usage

SystemView requires stack to record events in every context, which might record events in
the application. This typically includes the system stack used by the scheduler, the interrupt
stack and the task stacks.

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



111

Since SystemView handles incoming requests for the system description and task
information, there must be enough free space on the stack to record an event and to send

the system description, which is recording another event.

SystemView can be configured to select between lower stack usage or less static RAM use.

Description Maximum Stack
Static buffer for event generation and encoding ~230 Bytes
Stack buffer for event generation and encoding ~510 Bytes
Static buffer for event generation and encoding, post-mortem mode ~150 Bytes
Stack buffer for event generation and encoding, post-mortem mode ~280 Bytes
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Chapter 10

Integration guide

This section describes how to integrate SEGGER SystemView into an OS or middleware module
to be able to record its execution.
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Integrating SEGGER SystemView into an OS

SEGGER SystemView can be integrated in any (RT)OS to get information about task
execution, OS internal activity, like a scheduler, and OS API calls. For the following RTOSes
this integration has already been done and can be used out-of-the box.

e SEGGER embOS (V4.12a or later)
e Micrium uC/OS-III (Upcoming V3.06)
e FreeRTOS (Tested with V8.2.3)

For integration into other OSes, contact the OS distributor or do the integration following
the instructions in this sections.

The examples in this section are pseudo-code to illustrate when to call specific SystemView
functions. To allow general integration of trace instrumentation tools calls to these functions
can also be integrated as function macros or via a configurable trace API.

Instrumenting the OS core

In order to be able to record task execution and context switches, the OS core has to be
instrumented to generate SystemView events at the appropriate core functions.

Interrupt execution is in most cases handled by the OS, too. This allows instrumenting the
according OS functions called on enter and exit interrupt, which would otherwise have to
be done for each ISR in the application.

The third aspect of instrumenting the OS core is to provide run-time information for a more
detailed analysis. This information includes the system time to allow SystemView to display
timestamps relative to the start of the application, instead of to the start of recording, and
the task list, which is used by SystemView to display task names, stack information and
to order tasks by priority.

10.1.1 Recording task activity

SystemView can record a set of pre-defined system events for the main information of
system and OS activity, like task execution. These events should be generated by the OS
in the corresponding functions.

The pre-defined events are:

Event

Description

SystemView API

Task Create

A new task is created.

SEGCGER_SYSVI EW OnTaskCr eat e on
page 147

Task Start Ready

A task is marked as
ready to start or resume
execution.

SEGCGER_SYSVI EW OnTaskSt art Ready
on page 149

Task Start Exec

A task is activated, it starts
or resumes execution.

SEGGER_SYSVI EW OnTaskSt ar t Exec
on page 148

Task Stop Ready

A task is blocked or
suspended.

SEGGER_SYSVI EW OnTaskSt opReady
on page 151

Task Stop Exec

A task terminates.

SEGCGER_SYSVI EW OnTaskSt opExec on
page 150

System Idle

No task is executing, the

system goes into Idle state.

SEGCGER_SYSVI EW Onl dl e on
page 146

10.1.1.1 Task Create

A new task is created.

Task Create events happen when a task is created by the system.
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On Task Create events call SEGGER _SYSVI EW OnTaskCreat e() with the Id of the new
task. Additionally it is recommended to record the task information of the new task with
SEGGER_SYSVI EW SendTaskl nf o() .

Example

voi d OS_Creat eTask( TaskFunc* pF, unsigned Prio, const char* sName, void* pStack) {
SEGGER_SYSVI EW TASKI NFO | nf o;
OS_TASK* pTask; // Pseudo struct to be repl aced

[OS specific code ...]

SEGGER_SYSVI EW OnTaskCr eat e( (unsi gned) pTask) ;
menset (& nfo, 0, sizeof(Info));
/11

I nf 0. St ackBase (U32) pTask->pSt ack;
I nfo. St ackSi ze pTask->St ackSi ze;
SEGGER_SYSVI EW SendTaskl nf o( & nf 0) ;

/1 Fill elenents with current task information
/11

I nf 0. Taskl D = (U32) pTask;

I nf 0. sNane = pTask- >Nane;

Info.Prio = pTask->Priority;

10.1.1.2 Task Start Ready

A task is marked as ready to start or resume execution.

Task Start Ready events can for example happen, when the delay time of the task expired,
or when a resource the task was waiting for is available, or when an event was triggered.

On Task Start Ready events call SEGGER SYSVI EW OnTaskSt art Ready() with the Id of the
task which has become ready.

Example

i nt OS_Handl eTi ck(void) {
int TaskReady = O0; /'l Pseudo variable indicating a task is ready

[CS specific code ...]

i f (TaskReady) {
SEGGER_SYSVI EW OnTaskSt art Ready( (unsi gned) pTask) ;
}
}

10.1.1.3 Task Start Exec

A task is activated, it starts or resumes execution.

Task Start Exec events happen when the context is about to be switched to the activated
task. This is normally done by the Scheduler when there is a ready task.

On Task Start Exec events call SEGGER_SYSVI EW OnTaskSt art Exec() with the Id of the task
which will execute.

Example
void OS_Switch(void) {
[CS specific code ...]

/1
/1 If a task is activated
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I

SEGGER_SYSVI EW OnTaskSt art Exec( (unsi gned) pTask) ;
I

/1l Else no task activated, go into idle state
I

SEGGER_SYSVI EW . Onl dl e()

10.1.1.4 Task Stop Ready

A task is blocked or suspended.

Task Stop Ready events happen when a task is suspended or blocked, for example because
it delays for a specific time, or when it tries to claim a resource which is in use by another
task, or when it waits for an event to happen. When a task is suspended or blocked the
Scheduler will activate another task or go into idle state.

On Task Stop Ready events call SEGGER _SYSVI EW OnTaskSt opReady() with the Id of the
task which is blocked and a Reasonld which can indicate why the task is blocked.

Example

voi d OS_Del ay(unsi gned Nunfi cks) {
[CS specific code ...]

SEGGER_SYSVI EW OnTaskSt opReady( OS_d obal . pCurrent Task, OS_CAUSE_WAI TI NG) ;
}

10.1.1.5 Task Stop Exec

A task terminates.

Task Stop Exec events happen when a task finally stops execution, for example when it
has done its job and terminates.

On Task Stop Ready events call SEGGER _SYSVI EW OnTaskSt opExec() to record the current
task as stopped.

Example

voi d OS_Term nat eTask(voi d) {
[OS specific code ...]

SEGGER_SYSVI EW OnTaskSt opExec() ;
}

10.1.1.6 System Idle

No task is executing, the system goes into Idle state.

System Idle events happen, when a task is suspended or stopped and no other task is
ready. The system can switch into an idle state to save power, wait for an interrupt or a
task to become ready.

In some OSes Idle is handled by an additional task. In this case it is recommended to record
System Idle events, when the Idle task is activated, too.

Time spent in Idle state is displayed as not CPU Load in SystemView.
On System Idle events call SEGGER_SYSVI EW Onl dl e() .
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Example

void OS Switch(void) {
[OS specific code ...]

;; If a task is activated

/S{EGGER_SYSVI EW OnTaskSt art Exec( (unsi gned) pTask) ;
;; El se no task activated, go into idle state
/S{EGGER_SYSVI EW Onl dl e()

10.1.2 Recording interrupts

SystemView can record entering and leaving interrupt service routines (ISRs). The
SystemView API provides functions for these events which should be added to the OS when
it provides functions to mark interrupt execution.

When the OS scheduler is controlled by interrupts, i.e. the SysTick interrupt, the exit
interrupt event should distinguish between resuming normal execution or switching into
the scheduler, and call the appropriate SystemView function.

10.1.2.1 Enter Interrupt

When the OS provides a function to inform the OS that interrupt code is executing, to
be called at the start of an Interrupt Service Routine (ISR), the OS function should call
SEGGER_SYSVI EW Recor dEnt er | SR() to record the Enter Interrupt event.

When the OS does not provide an enter interrupt function, or the ISR does not call it, it
is the user’s responsibility to call SEGGER _SYSVI EW Recor dEnt er | SR() to be able to record
interrupt execution.

SEGGER_SYSVI EW Recor dEnt er | SR() automatically retrieves the interrupt ID
via the SEGGER SYSVIEW GET_|INTERRUPT_ID() function macro as defined in
SEGGER_SYSVI EW Conf . h.

Example

void OS Enterlnterrupt(void) {
[OS specific code ...]
SEGGER_SYSVI EW Recor dEnter | SR() ;
}

10.1.2.2 Exit Interrupt

When the OS provides a function to inform the OS that interrupt code has executed, to be
called at the and of an Interrupt Service Routine (ISR), the OS function should call:

e SEGGER SYSVI EW Recor dExi t 1 SR() when the system will resume normal execution.

e SEGGER SYSVI EW Recor dExi t | SRToSchedul er () when the interrupt caused a context
switch.

Example

void OS ExitlInterrupt(void) {

[CS specific code ...]
Il
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/1 If the interrupt will switch to the Schedul er
I

SEGGER_SYSVI EW Recor dExi t | SRToSchedul er () ;

I

/'l Ot herw se

I

SEGGER_SYSVI EW Recor dExi t | SR() ;

10.1.2.3 Example ISRs

The following two examples show how to record interrupt execution with SystemView with
OS interrupt handling and without.

Example with OS handling

voi d Ti mer _Handl er (voi d) {
% Inform OCS about start of interrupt execution
/'l (records SystenView Enter Interrupt event).
é)/S_EnterI nterrupt();
% Interrupt functionality could be here
fb\{DP_Ti mer Cnt ++;
% I nform OS about end of interrupt execution
/'l (records SystenView Exit Interrupt event).
é)/S_ExitInterrupt();

Example without OS handling

voi d ADC _Handl er (voi d) {
;; Explicitly record SystenView Enter Interrupt event.
/'l Shoul d not be called in high-frequency interrupts.
/S{ECXEER_SYSVI EW Recor dEnt er | SR() ;
;; Interrupt functionality could be here
fA{DP_ADCVaI ue = ADC. Val ue;
;; Explicitly record SystenView Exit |Interrupt event.
/'l Shoul d not be called in high-frequency interrupts.
/S{ECXEER_SYSVI EW Recor dExi t | SR() ;

10.1.3 Recording run-time information

SystemView can record more detailed run-time information like the system time and
information about tasks. These information are recorded when the recording is started and
periodically requested when SystemView is running.

To request the information a SEGGER_SYSVI EW OS_API struct with the OS-specific functions
as callbacks can be passed to SystemView upon initialization.

Setting the SEGGER _SYSVI EW OS_API is optional, but is recommended to allow SystemView
to display more detailed information.
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SEGGER_SYSVIEW_OS_API

typedef struct {
u64 (*pf Get Ti ne) (void);
voi d (*pfSendTaskList) (void);
} SEGGER_SYSVI EW OS_API ;

Parameters

Parameter Description
pfGetTime Pointer to a function returning the system time.
pfSendTaskList Pointer to a function recording the entire task list.

10.1.3.1 pfGetTime

Description

Get the system time, i.e. the time since starting the system in microseconds.

If pfGetTime is NULL SystemView can show timestamps relative to the start of recording
only.

Prototype

U64 (*pfGetTine) (void):;

10.1.3.2 pfSendTaskList

Description
Record the entire task list via SEGGER_SYSVI EW SendTaskl nf o() .

If pfSendTaskList is NULL SystemView might only get task information of tasks which are
newly created while recording. pfSendTaskList is called periodically when SystemView is
connected to keep track on the current task list.

Prototype

voi d (*pf SendTaskList) (void);

Example

voi d cbSendTaskLi st (void) ({
SEGGER_SYSVI EW TASKI NFO | nf o;
OS_TASK* pTask;

OS_EnterRegion(); // Disable scheduling to make sure the task |ist does not change.
for (pTask = OS_d obal . pTask; pTask; pTask = pTask->pNext) {

11

/1 Fill all elenents with O to allow extending the structure

/1 in future version w thout breaking the code.

11

nmenset (& nfo, 0, sizeof(Info));

11

I nf o. St ackBase
I nfo. St ackSi ze
/1

(U32) pTask- >pSt ackBot ;
pTask->St ackSi ze;

/1 Fill elenments with current task information
/1

I nf o. Taskl D = (U32) pTask;

| nf 0. sNane = pTask- >Nang;

Info.Prio = pTask->Priority;
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/'l Record current task information
/1
SEGGER_SYSVI EW SendTaskl! nf o( & nf 0) ;
}
OS_LeaveRegion(); // Enable scheduling again.
}

10.1.4 Recording OS API calls

In addition to the OS core instrumentation, SystemView can record OS API calls which are
done from the application. API functions can be instrumented like the OS core.

Recording API events with SystemView can be done with the ready-to-use
SEGCGER_SYSVI EW Recor dXXX() functions when passing simple parameters, or by using the
appropriate SEGGER_SYSVI EW EncodeXXX() functions to create a SystemView event and
calling SEGGER_SYSVI EW SendPacket () to record it.

Example

/*********************************************************************

OS_mal | oc()

Function description
APl function to allocate nenory on the heap.

E I I

/
voi d OS _mal |l oc(unsi gned Size) {

SEGGER_SYSVI EW Recor dU32(1 D_OS MALLOC, // Id of OS malloc (>= 32)
Si ze /'l First paraneter

)i

[ CS specific code...]
}

To record how long the execution of an API function takes and to record
its return value, the return of an API function can be instrumented,
too by calling SEGGER SYSVI EW RecordEndCall to only record the return or
SEGGER_SYSVI EW Recor dEndCal | Ret ur nVal ue to record the return and its return value.

10.1.5 OS description file

In order for SystemView to properly decode API calls it requires a description file to be
present in the /description/ directory of SystemView. The name of the file has to be
SYSVI EW <OSNane>. t xt where <OSNane is the hame as sent in the system description.

10.1.5.1 API Function description

A description file includes all API functions which can be recorded by the OS. Each line in
the file is one function in the following format:

<Event | D> <Functi onName> <Par anet er Descri pti on> | <ReturnVal ueDescri pti on>
<Event | d> is the Id which is recorded for the API function. It can be in the range of 32

to 511.

<Functi onNane> is the name of the API function, displayed in the Event column of
SystemView. It may not contain spaces.

<Par anet er Descri pti on> is the description string of the parameters which are recorded
with the API function.

<Ret ur nVal ueDescri pti on> is the description string of the return value which can be
recorded with SystemView. The ReturnValueDescription is optional.
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The parameter display can be configured by a set of modifiers:

e b - Display parameter as binary.

e OB - Display parameter as hexadecimal string (e.g. 00 AA FF ...).

e od - Display parameter as signed decimal integer.

e oD - Display parameter as time value.

e 9 - Display parameter as a resource name if the resource id is known to SystemView.
e p - Display parameter as 4 byte hexadecimal integer (e.g. 0xAABBCCDD).

e s - Display parameter as string.

e o - Display parameter as a task name if the task id is known to SystemView.
e % - Display parameter as unsigned decimal integer.

e Ox - Display parameter as hexadecimal integer.

Example

The following example shows a part of SYSVI EW enbCS. t xt

35 OS_CheckTi ner pd obal =%p

42 CS_Del ay Del ay=%u

43 CS_Del ayUnti | Ti me=%u

44 CS setPriority Task=% Pri =%

45 OS_WakeTask Task=%

46 OS_Creat eTask Task=% Pri=% Stack=% Size=%

In addition to the default modifiers the description file can define NanmedTypes to map
numerical values to strings, which can for example be useful to display the textual value
of enums or error codes.

NamedTypes have following format:

NanmedType <TypeNane> <Key>=<Val ue> [ <Keyl>=<Val uel> ...]
NamedTypes can be used in the ParameterDescription and the ReturnValueDescription.
Example

#

# Types for paraneter formatters

#

NanmedType OSErr 0=0S_ERR_NONE

NanedType OSErr 10000=0S_ERR A 10001=0S_ERR ACCEPT_I| SR
NanedType OSErr 12000=0S_ERR C 12001=0S_ERR CREATE_| SR
NanedType OSErr 13000=0S_ERR D 13001=0S_ERR DEL_I SR

NamedType OSFl ag 0=FLAG NONE 1=FLAG READ 2=FLAG WRI TE 3=FLAG READ WRI TE

#

# APl Functions

#

34 OSFunc Par amr%0SF|I ag | Returns %0SErr

10.1.5.2 Task State description

When a task pauses execution its state is recorded in the SystemView event.

This task state can be converted to a textual representation in SystemView with the
TaskState desctiption.

TaskState has following format:

TaskSt at e <Mask> <Key>=<Val ue>, [<Keyl>=<Val uel>, ...]

Example

#
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# Task States

#

TaskSt at e OxFF O=Ready, 1=Del ayed or Ti neout, 2=Pendi ng, 3=Pending w th Ti meout,
4=Suspended, 5=Suspended with Ti meout, 6=Suspended and Pendi ng, 7=Suspended and
Pendi ng with Ti neout, 255=Del et ed

10.1.5.3 Option description

0S-Specific options can also be set in the description file to configure SystemView.
Currently available options to be inserted in the description files are:

Option ReversePriority: Higher task priority value equals lower task priority.

10.1.6 OSintegration sample

The code below shows where to integrate SystemView in an OS based on pseudo-code
snippets and can be used as reference.

/*********************************************************************

* (c) SEGEER M crocontroller GibH & Co. KG *
* The Enbedded Experts *
* WWW. segger. com *

Rk S S S kS

-------------------------- SN B @ [H FABER oo a oo oA o Ao B Sm e S A o Aa o Ao

Pur pose : Pseudo-code OS with SEGGER SystenVi ew integration.
*/

/*********************************************************************
OS_Creat eTask()

Function description
Create a new task and add it to the system

E I B

/

voi d OS_Creat eTask( TaskFunc* pF, unsigned Prio, const char* sName, void* pStack) {
SEGGER_SYSVI EW TASKI NFO | nf o;

OS_TASK* pTask; // Pseudo struct to be repl aced

[OS specific code ...]

SEGGER_SYSVI EW OnTaskCr eat e( (unsi gned) pTask) ;
nmenset (& nfo, 0, sizeof(Info));

I nf o. St ackBase (U32) pTask- >pSt ack;
| nfo. St ackSi ze pTask->St ackSi ze;
SEGGER_SYSVI EW SendTaskl nf o( & nf 0) ;

/1

/1 Fill elements with current task information
/1

I nf o. Taskl D = (U32) pTask;

| nf 0. sNane = pTask- >Nang;

Info.Prio = pTask->Priority;

/*********************************************************************
*

* OS_Ter mi nat eTask()

*

* Function description

* Term nate a task and renove it fromthe system

*/

voi d OS_Term nat eTask(void) {
[OS specific code ...]

SEGGER_SYSVI EW OnTaskSt opExec() ;
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}

/*********************************************************************

os_Del ay()

Function description
Del ay and suspend a task for the given tine.

E I I I

/
voi d OS _Del ay(unsi gned Nunili cks) {

[OS specific code ...]

SEGGER_SYSVI EW OnTaskSt opReady( OS_d obal . pCurrent Task, OS_CAUSE WAI TI NG ;
}

/*********************************************************************

*
* OS_Handl eTi ck()
*
* Function description
* OS System Ti ck handl er.
*
/
int OS_Handl eTi ck(void) {

i nt TaskReady = O; /1 Pseudo variable indicating a task is ready
[CS specific code ...]

i f (TaskReady) {
SEGGER_SYSVI EW OnTaskSt art Ready( (unsi gned) pTask) ;

}
}
/*********************************************************************
*
* 0S_Switch()
*
* Function description
* Switch to the next ready task or go to idle.
*/

void OGS _Switch(void) {
[OS specific code ...]

;; If a task is activated

/S:EGGER_SYSVI EW OnTaskSt art Exec( (unsi gned) pTask) ;
;; El se no task activated, go into idle state
/S{EGGER_SYSVI EW Onl dl e()

}

/*********************************************************************

CS Enterlnterrupt()

Function description
Informthe OS about start of interrupt execution.

E I I

/
void OS Enterlnterrupt(void) {

[CS specific code ...]

SEGGER_SYSVI EW Recor dEnter | SR() ;
}
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/*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*~k***~k***~k*~k*~k*~k*~k*************************

OS Exitlnterrupt()

Function description

Informthe OS about end of interrupt execution and switch to
Schedul er if necessary.

* 0% kX 2k X F

/
void OS Exitlnterrupt(void) {

[CS specific code ...]

I

/1 If the interrupt will switch to the Schedul er
I

SEGGER_SYSVI EW Recor dExi t | SRToSchedul er () ;

I

/'l Ot herw se

I

SEGGER_SYSVI EW Recor dExi t | SR() ;
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10.2 Integrating SEGGER SystemView into a
middleware module

SEGGER SystemView can also be integrated into middleware modules or even application
modules to get information about execution of these modules, like API calls or interrupt-
triggered events. This integration is for example used in SEGGER embOS/IP to monitor
sending and receiving packets via IP and SEGGER emFile to record API calls.

For integration into other modules, contact your distributor or do the integration following
the instructions in this section.

10.2.1 Registering the module

To be able to record middleware module events, the module has to register at SystemView
via SEGGER_SYSVI EW Regi st er Modul e() .

The module passes a SEGGER_SYSVI EW MODULE struct pointer, which contains information
about the module and receives the event offset for the event Ids the module can generate.

sDescri pti on and NunEvent s have to be set in the SEGGER_SYSVI EW MODULE struct when
registering. Optionally pf SendMbdul eDesc can be set, too.

Upon return of SEGGER SYSVI EW Regi ster Modul e(), EventOfset of the
SEGCGER_SYSVI EW MODULE struct is set to the lowest event Id the module may generate, and
pNext is set to point to the next registered module to create a linked list. Because of this, the
SEGGER_SYSVI EW MODULE struct has to be writeable and may not be allocated on the stack.

SEGGER_SYSVIEW_MODULE

struct SEGGER SYSVI EW MODULE {

const char* shodul e;
u32 NunEvent s;
u32 Event O f set ;
voi d (* pf SendModul eDesc) (voi d) ;
SEGGER_SYSVI EW MODULE*  pNext ;
b
Parameters
Parameter Description
Pointer to a string containing the module name and
sModule - o
optionally the module event description.
NumEvents Number of events the module wants to register.
EventOffset Offset to be added to the event Ids. Out parameter, set by

this function. Do not modify after calling this function.

Callback function pointer to send more detailed module

pfSendModuleDesc description to SystemView.

Pointer to next registered module. Out parameter, set by this

pNext function. Do not modify after calling this function.

Example

SEGGER_SYSVI EW MODULE | Phbdul e = {
"MeenbCsI P, " \
"0 SendPacket | Face=% NunmBytes=%, " \
"1 ReceivePacket |face=% NunBytes=%", // shbdul e

2, /1 NunEvents
0,

/1 EventOffset, Set by SEGGER _SYSVI EW Regi st er Modul e()
NULL,

/1 pf SendModul eDesc, NULL: No additional nodul e description

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



126

CHAPTER 10 Integrating SEGGER SystemView into a
middleware module

NULL,
/1 pNext, Set by SEGGER SYSVI EW Regi st er Modul e()

}i

static void _IPTraceConfig(void) {
I
/'l Register enbOS/ I P at SystenVi ew.
/1 SystenView has to be initialized before.
I
SEGGER_SYSVI EW Regi st er Modul e( & PModul €) ;

10.2.2 Recording module activity

In order to be able to record module activity, the module has to be instrumented to generate
SystemView events in the appropriate functions.

Instrumenting a module can be done by integrating the SystemView functions directly,
via configurable macro functions or with an API structure which can be filled and set by
SystemView.

Recording events with SystemView can be done with the ready-to-use
SEGCGER_SYSVI EW Recor dXXX() functions when passing simple parameters, or by using the
appropriate SEGGER_SYSVI EW EncodeXXX() functions to create a SystemView event and
calling SEGGER_SYSVI EW SendPacket () to record it.

Example

i nt SendPacket (1 P_PACKET *pPacket) {
I
/1 The I P stack sends a packet.
/1 Record it according to the nodul e description of SendPacket.
I
SEGGER_SYSVI EW Recor dU32x2(
/1 Id of SendPacket (0) + Ofset for the registered nodul e
| D_SENDPACKET + | PMbdul e. Event O f set ,
/1l First paraneter (displayed as event paraneter |Face)
pPacket - >I nterface,
/1 Second paraneter (displayed as event paraneter NunBytes)
pPacket - >NunByt es

)i

[ Modul e specific code...]
}

For more information refer to Recording OS API calls on page 120 and the API reference
on page 129.

As with OSes, the middleware module description can be made available in a description
file with the name of the module (Value of M=). Refer to OS description file on page 120.

10.2.3 Providing the module description

SEGGER_SYSVI EW MODULE. sMbdul e points to a string which contains the basic information
of the registered module, which is a comma-separated list and can contain following items:

Item Identifier Example
Module name M “M=embQOSIP”
Module token T “T=IP”
Description S “S='embQOS/IP V12.09""
Module event <ID> <Event> "0 SendPacket IFace=%u
<Parameter> NumBytes=%u"
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The string length may not exceed SEGCER_SYSVI EW MAX STRI NG _LEN which is 128 by
default.

To send additional description strings and to send the name of resources which are used
and recorded by the module, SEGGER_SYSVI EW MODULE. pf SendModul eDesc can be set when
registering the module.

SEGCGER_SYSVI EW MODULE. pf SendMbdul eDesc is called periodically when SystemView
is connected. It can call SEGGER SYSVI EW Recor dMvbdul eDescription() and
SEGCGER_SYSVI EW NaneResour ce() .

Example

static void _chSendl PModul eDesc(void) ({

SEGGER_SYSVI EW NanmeResour ce( (U32) & RxPacket Fi fo), "Rx FIFQ');

SEGGER_SYSVI EW NanmeResour ce( (U32) & TxPacket Fi fo), "Tx FIFQ');

SEGGER_SYSVI EW Recor dModul eDescri pti on(& PModul e, "T=IP, S='enbCS/IP V12.09"'");
}

SEGGER_SYSVI EW MODULE | PMbdul e = {
"MeenbOsSI P, "\
"0 SendPacket | Face=% NunBytes=%, " \
"1 ReceivePacket |face=% NunBytes=%u", // shodul e

2, /'l NunEvents

0, /'l EventOffset, Set by RegisterMdul e()
_chSendl PModul eDesc, /'l pf SendModul eDesc

NULL, /'l pNext, Set by RegisterMdul e()

b
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API reference

This section describes the public API of SEGGER SystemView.
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SEGGER SystemView API functions

11.1 SEGGER SystemView API functions

The following functions can be used to include SEGGER SystemView into an application and
for integration of SEGGER SystemView into OSes and middleware modules.

Control functions to be called by the application.

Function

Description

SEGGER_SYSVI EW. I ni t ()

Initializes the SYSVIEW module.

SEGGER_SYSVI EW St art ()

Start recording SystemView events.

SEGGER_SYSVI EW St op()

Stop recording SystemView events.

SEGGER_SYSVI EW Enabl eEvent s()

Enable standard SystemView events to be
generated.

SEGGER_SYSVI EW Di sabl eEvent s()

Disable standard SystemView events to
not be generated.

Configuration functions to be called by the application system. Usually included in the

system callback functions.

Function

Description

SEGGER_SYSVI EW Set RAMBase()

Sets the RAM base address, which is
subtracted from IDs in order to save
bandwidth.

SEGGER_SYSVI EW SendTaskLi st ()

Send all tasks descriptors to the host.

SEGGER_SYSVI EW SendTaskl nf o()

Send a Task Info Packet, containing TaskId
for identification, task priority and task
name.

SEGGER_SYSVI EW SendSysDesc()

Send the system description string to the
host.

SEGGER_SYSVI EW NaneResour ce()

Send the name of a resource to be
displayed in SystemViewer.

Middleware module registration and configuration functions.

Function

Description

SEGGER_SYSVI EW Regi st er Modul e()

Register a middleware module for
recording its events.

SEGGER_SYSVI EW Recor dModul eDescri pti oni}e

nds detailed information of a registered
odule to the host.

OS-related event recording functions called by the OS instrumentation.

Function

Description

SEGGER_SYSVI EW Onl dl e()

Record an Idle event.

SEGGER_SYSVI EW OnTaskCr eat e()

Record a Task Create event.

SEGGER_SYSVI EW OnTaskSt ar t Exec()

Record a Task Start Execution event.

SEGGER_SYSVI EW OnTaskSt ar t Ready()

Record a Task Start Ready event.

SEGGER_SYSVI EW OnTaskSt opExec()

Record a Task Stop Execution event.

SEGGER_SYSVI EW OnTask St opReady()

Record a Task Stop Ready event.

SEGGER_SYSVI EW OnTaskTer mi nat e()

Record a Task termination event.

General event recording functions called by OS and module instrumentations.
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Function Description

Format and send an End API Call event

SEGGER_SYSVI EW Recor dEndCal | U32() with return value

Format and send an End API Call event
without return value.

SEGGER_SYSVI EW Recor dEnt er | SR() Format and send an ISR entry event.
SEGGER_SYSVI EW Recor dEnt er Ti ner () Format and send a Timer entry event.

Fg mat and send an ISR exit into
er
scheduler event.

SEGGER_SYSVI EW Recor dExi t | SR() Format and send an ISR exit event.
SEGGER_SYSVI EW Recor dExi t Ti ner () Format and send a Timer exit event.

Formats and sends a SystemView packet
containing a string.

SEGGER_SYSVI EW Recor dEndCal | ()

SEGGER _SYSVI EW Recor dExi t | SRToSchedul

SEGGER_SYSVI EW Recor dStri ng()

Formats and sends a SystemView Systime
SEGGER_SYSVI EW Recor dSysti ne() containing a single U64 or U32 parameter
payload.

Formats and sends a SystemView packet
with an empty payload.

SEGGER_SYSVI EW Recor dVoi d()

Formats and sends a SystemView packet
SEGGER_SYSVI EW Recor dU32() containing a single U32 parameter
payload.

Formats and sends a SystemView packet
containing 10 U32 parameter payload.

SEGCER_SYSVI EW Recor dU32x10()

Formats and sends a SystemView packet
containing 2 U32 parameter payload.

Formats and sends a SystemView packet
containing 3 U32 parameter payload.

SEGGER_SYSVI EW Recor dU32x2()

SEGGER_SYSVI EW Recor dU32x3()

Formats and sends a SystemView packet

SEGGER_SYSVI EW Recor dUs2x4() containing 4 U32 parameter payload.

Formats and sends a SystemView packet

SEGGER_SYSVI EW Recor dUB2x5() containing 5 U32 parameter payload.

Formats and sends a SystemView packet
containing 6 U32 parameter payload.

Formats and sends a SystemView packet
containing 7 U32 parameter payload.

SEGGER_SYSVI EW Recor dU32x6( )

SEGGER_SYSVI EW Recor dU32x7()

Formats and sends a SystemView packet

SEGGER_SYSVI EW Recor dUs2x8() containing 8 U32 parameter payload.

Formats and sends a SystemView packet

SEGGER_SYSVI EW Recor dUs2x9() containing 9 U32 parameter payload.

SEGGER_SYSVI EW SendPacket () Send an event packet.

SEGGER_SYSVI EW EncodeU32() Encode a U32 in variable-length format.

SEGGER_SYSVI EW EncodeDat a() Encode a byte buffer in variable-length
format.

SEGGER_SYSVI EW EncodeStri ng() Encode a string in variable-length format.

Encode a 32-bit Id in shrunken variable-
length format.

Get the shrunken value of an
SEGGER_SYSVI EW Shri nkl d() Id for further processing like in
SEGGER_SYSVI EW NaneResour ce() .

SEGGER_SYSVI EW Encodel d()

User event recording functions to be called in the user application.
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Function

Description

SEGGER_SYSVI EW OnUser St art ()

Send a user event start, such as start of a
subroutine for profiling.

SEGGER_SYSVI EW OnUser St op()

Send a user event stop, such as return of
a subroutine for profiling.

SEGGER_SYSVI EW Pri nt f Host Ex()

Print a string which is formatted on the
host by SystemViewer with Additional
information.

SEGGER_SYSVI EW Pri nt f Tar get Ex()

Print a string which is formatted on
the target before sent to the host with
Additional information.

SEGGER_SYSVI EW Pri nt f Host ()

Print a string which is formatted on the
host by SystemViewer.

SEGGER _SYSVI EW Pri nt f Tar get ()

Print a string which is formatted on the
target before sent to the host.

SEGGER_SYSVI EW Pri nt ()

Print a string to the host.

SEGGER_SYSVI EW War nf Host ()

Print a warnin string which is formatted on
the host by SystemViewer.

SEGGER_SYSVI EW War nf Tar get ()

Print a warning string which is formatted
on the target before sent to the host.

SEGGER_SYSVI EW War n()

Print a warning string to the host.

SEGGER_SYSVI EW Er r or f Host ()

Print an error string which is formatted on
the host by SystemViewer.

SEGGER _SYSVI EW Error f Tar get ()

Print an error string which is formatted on
the target before sent to the host.

SEGGER_SYSVI EW Error ()

Print an error string to the host.

Application provided functions.

Function

Description

SEGGER_SYSVI EW Conf ()

Initializes and configures SystemView for
the specific OS

SEGGER_SYSVI EW X_Get Ti mest anp()

Callback called by SystemView to get the
timestamp in cycles.
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11.1.1 SEGGER_SYSVIEW_Conf()

Description

Can be used with OS integration to allow easier initialization of SystemView and the OS
SystemView interface.

This function is usually provided in the SEGGER _SYSVI EW Confi g <0S>. ¢ configuration file
of the used OS.

Prototype

voi d SEGGER_SYSVI EW Conf (voi d);

Example implementation

voi d SEGGER_SYSVI EW Conf (voi d) {

11

/1 Initialize SystenVi ew

11

SEGGER_SYSVI EW I ni t ( SYSVI EW Tl MESTAMP_FREQ, /1 Frequency of the tinestanp.
SYSVI EW CPU_FREQ, /'l Frequency of the system
&SYSVI EW X_OS_Tr aceAPI ,

/1 OS-specific SEGGER_SYSVI EW OS_API
_chSendSyst emDesc

/1 Callback for application-specific description

)

SEGGER_SYSVI EW Set RAMBase( SYSVI EW RAM BASE) ;

/1 Explicitly set the RAM base address.

OS_Set Tr aceAPI ( &enbOS_Tr aceAPl _SYSVI EW ;

/1 Configure enbOS to use SystenView via the Trace- APl .
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11.1.2 SEGGER_SYSVIEW DisableEvents()

Description

Disable standard SystemView events to not be generated.

Prototype
voi d SEGCER_SYSVI EW Di sabl eEvent s(U32 Di sabl eMask) ;
Parameters
Parameter Description
Di sabl eMask Events to be disabled.
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11.1.3 SEGGER_SYSVIEW_EnableEvents()

Description

Enable standard SystemView events to be generated.

Prototype
voi d SEGCER_SYSVI EW Enabl eEvent s(U32 Enabl eMask) ;
Parameters
Parameter Description
Enabl eMask Events to be enabled.
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SEGGER SystemView API functions

11.1.4 SEGGER_SYSVIEW EncodeData()

Description

Encode a byte buffer in variable-length format.

Prototype
U8 * SEGGER_SYSVI EW EncodeDat a( us * pPayl oad,
const char * pSrc,

unsi gned int NunmByt es) ;

Parameters
Parameter Description

pPayl oad Pointer to where string will be encoded.
pSrc Pointer to data buffer to be encoded.
NunByt es Number of bytes in the buffer to be encoded.

Return value

Pointer to the byte following the value, i.e. the first free byte in the payload and the next

position to store payload content.

Additional information

The data is encoded as a count byte followed
NunByt es + 1 bytes are free for the payload.

SEGGER SystemView User Guide
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11.1.5 SEGGER_SYSVIEW Encodeld()

Description

Encode a 32-bit I d in shrunken variable-length format.

Prototype
U8 * SEGGER_SYSVI EW Encodel d(U8 * pPayl oad,
u32  Id);
Parameters
Parameter Description
pPayl oad Pointer to where the | d will be encoded.
Id The 32-bit value to be encoded.

Return value

Pointer to the byte following the value, i.e. the first free byte in the payload and the next
position to store payload content.

Additional information

The parameters to shrink an Id can be configured in SEGGER SYSVI EW Conf .h and
via SEGGER _SYSVI EW Set RAMBase(). SEGGER SYSVIEW I D BASE: Lowest |d reported
by the application. (i.e. 0x20000000 when all Ids are an address in this RAM)
SEGGER _SYSVI EW | D_SHI FT: Number of bits to shift the | d to save bandwidth. (i.e. 2 when
Ids are 4 byte aligned)
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11.1.6 SEGGER_SYSVIEW_EncodeString()

Description

Encode a string in variable-length format.

Prototype
U8 * SEGGER_SYSVI EW EncodeSt ri ng( us * pPayl oad,
const char * s,
unsi gned i nt MaxLen) ;
Parameters
Parameter Description
pPayl oad Pointer to where string will be encoded.
s String to encode.
MaxLen Maximum number of characters to encode from string.

Return value

Pointer to the byte following the value, i.e. the first free byte in the payload and the next
position to store payload content.

Additional information

The string is encoded as a count byte followed by the contents of the string. No more than
1 + MaxLen bytes will be encoded to the payload.

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



139

11.1.7 SEGGER_SYSVIEW_EncodeU32()

Description

Encode a U32 in variable-length format.

Prototype
U8 * SEGGER_SYSVI EW EncodeU32( U8 * pPayl oad,
u32 Val ue) ;
Parameters
Parameter Description
pPayl oad Pointer to where U32 will be encoded.
Val ue The 32-bit value to be encoded.

Return value

Pointer to the byte following the value, i.e. the first free byte in the payload and the next
position to store payload content.
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11.1.8 SEGGER_SYSVIEW_Error()

Description

Print an error string to the host.

Prototype
voi d SEGGER_SYSVI EW Error (const char * s);
Parameters
Parameter Description
S String to sent.
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11.1.9 SEGGER_SYSVIEW_ErrorfHost()

Description

Print an error string which is formatted on the host by SystemViewer.

Prototype

voi d SEGCER _SYSVI EW Error f Host (const char * s,
)

Parameters

Parameter Description
s String to be formatted.

Additional information

All format arguments are treated as 32-bit scalar values.
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SEGGER SystemView API functions

11.1.10 SEGGER_SYSVIEW_ ErrorfTarget()

Description

Print an error string which is formatted on the target before sent to the host.

Prototype

voi d SEGCER _SYSVI EW Errorf Target (const char * s,

Parameters

)

Parameter

Description

String to be formatted.

SEGGER SystemView User Guide
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11.1.11 SEGGER_SYSVIEW GetSysDesc()

Description
Triggers a send of the system information and description.

Prototype
voi d SEGGER_SYSVI EW Get SysDesc(voi d) ;
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11.1.12 SEGGER_SYSVIEW _Init()

Description
Initializes the SYSVIEW module. Must be called before SystemViewer attaches to the
system.
Prototype
voi d SEGGER_SYSVI EW I ni t ( us2 SysFr eq,
u32 CPUFT eq,
const SEGGER SYSVI EW OS_API * pOSAPI,
SEGGER_SYSVI EW SEND_SYS _DESC FUNC  pf SendSysDesc) ;
Parameters
Parameter Description
SysFreq Frequency of timestamp, i.e. CPU core clock frequency.
CPUFr eq CPU core clock frequency.
pOSAPI Pointer to the API structure for OS-specific functions.
pf SendSysDesc Pointer to SendSysDesc callback function.

Additional information

This function initializes the RTT channel used to transport SEGGER SystemView packets.
The channel is assigned the label “"SysView” for client software to identify the SystemView
channel.
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11.1.13 SEGGER_SYSVIEW_NameResource()

Description

Send the name of a resource to be displayed in SystemViewer.

Prototype
voi d SEGCER_SYSVI EW NanmeResour ce( u32 Resourcel d,
const char * sNane);
Parameters
Parameter Description
Resourcel d Id of the resource to be named. i.e. its address.
SName Pointer to the resource name. (Max.
SEGGER_SYSVI EW MAX_STRI NG_LEN Bytes)
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11.1.14 SEGGER_SYSVIEW_Onldle()

Description

Record an Idle event.

Prototype

voi d SEGGER SYSVI EW Onl dI e(voi d) ;
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Description
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Record a Task Create event. The Task Create event corresponds to creating a task in the OS.

Prototype
voi d SEGGER_SYSVI EW OnTaskCr eat e( U32 Taskl d);
Parameters
Parameter Description
Taskl d Task ID of created task.

SEGGER SystemView User Guide
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11.1.16 SEGGER_SYSVIEW_OnTaskStartExec()

Description

Record a Task Start Execution event. The Task Start event corresponds to when a task has
started to execute rather than when it is ready to execute.

Prototype
voi d SEGGER_SYSVI EW OnTaskSt art Exec(U32 Taskl d) ;
Parameters
Parameter Description
Taskl d Task ID of task that started to execute.

SEGGER SystemView User Guide
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11.1.17 SEGGER_SYSVIEW_OnTaskStartReady()

Description
Record a Task Start Ready event.

Prototype
voi d SEGGER_SYSVI EW OnTaskSt art Ready(U32 Taskl d) ;
Parameters
Parameter Description
Taskl d Task ID of task that started to execute.
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11.1.18 SEGGER_SYSVIEW OnTaskStopExec()

Description

Record a Task Stop Execution event. The Task Stop event corresponds to when a task stops
executing and terminates.

Prototype
voi d SEGGER_SYSVI EW OnTaskSt opExec(voi d) ;
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11.1.19 SEGGER_SYSVIEW_OnTaskStopReady()

Description
Record a Task Stop Ready event.

Prototype
voi d SEGGER_SYSVI EW OnTaskSt opReady( U32 Taskl d,
unsi gned i nt Cause);
Parameters
Parameter Description
Taskl d Task ID of task that completed execution.
Cause Reason for task to stop (i.e. Idle/Sleep)
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11.1.20 SEGGER_SYSVIEW_OnTaskTerminate()

Description

Record a Task termination event. The Task termination event corresponds to terminating a
task in the OS. If the Taskl d is the currently active task, SEGGER _SYSVI EW OnTaskSt opExec

may be used, either.

Prototype
voi d SEGGER_SYSVI EW OnTaskTer mi nat e( U32 Taskl d) ;
Parameters
Parameter Description
Taskl d Task ID of terminated task.

SEGGER SystemView User Guide
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11.1.21 SEGGER_SYSVIEW OnUserStart()

Description

Send a user event start, such as start of a subroutine for profiling.

Prototype
voi d SEGGER_SYSVI EW OnUser St art (unsi gned Userl d);
Parameters
Parameter Description
Userld User defined ID for the event.
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11.1.22 SEGGER_SYSVIEW_OnUserStop()

Description

Send a user event stop, such as return of a subroutine for profiling.

Prototype
voi d SEGGER_SYSVI EW OnUser St op(unsi gned Userl d);
Parameters
Parameter Description
Userld User defined ID for the event.

SEGGER SystemView User Guide
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11.1.23 SEGGER_SYSVIEW_Print()

Description

Print a string to the host.

Prototype

voi d SEGGER_SYSVI EW Print (const char * s);

Parameters

Parameter

Description

String to sent.

SEGGER SystemView User Guide

© 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



156 CHAPTER 11 SEGGER SystemView API functions

11.1.24 SEGGER_SYSVIEW_PrintfHost()

Description

Print a string which is formatted on the host by SystemViewer.

Prototype

voi d SEGGER_SYSVI EW Pri nt f Host (const char * s,
)

Parameters

Parameter Description
S String to be formatted.

Additional information

All format arguments are treated as 32-bit scalar values.
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11.1.25 SEGGER_SYSVIEW_PrintfHostEX()

Description

Print a string which is formatted on the host by SystemViewer with Additional information.

Prototype

voi d SEGCER _SYSVI EW Pri nt f Host Ex(const char * s,
u32 Opti ons,
)

Parameters

Parameter Description
s String to be formatted.
Opti ons Opt i ons for the string. i.e. Log level.

Additional information

All format arguments are treated as 32-bit scalar values.

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



158

CHAPTER 11

SEGGER SystemView API functions

11.1.26 SEGGER_SYSVIEW_PrintfTarget()

Description

Print a string which is formatted on the target before sent to the host.

Prototype

voi d SEGGER_SYSVI EW Pri nt f Target (const char * s,

Parameters

)

Parameter

Description

String to be formatted.

SEGGER SystemView User Guide
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Description
Print a string which is formatted on the target before sent to the host with Additional
information.
Prototype
voi d SEGCER _SYSVI EW Pri nt f Tar get Ex(const char * s,
u32 Opti ons,
. I

Parameters

Parameter Description
s String to be formatted.
Opti ons Opt i ons for the string. i.e. Log level.

SEGGER SystemView User Guide
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11.1.28 SEGGER_SYSVIEW_RecordEndCall()

Description

Format and send an End API Call event without return value.

Prototype
voi d SEGCER_SYSVI EW Recor dEndCal | (unsi gned int Eventl|D);
Parameters
Parameter Description
Event | D Id of API function which ends.

SEGGER SystemView User Guide
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11.1.29 SEGGER_SYSVIEW_RecordEndCallu32()

Description

Format and send an End API Call event with return value.

Prototype
voi d SEGCER_SYSVI EW Recor dEndCal | U32(unsi gned int Eventl D,
us2 Par a0) ;
Parameters
Parameter Description
EventID Id of API function which ends.
Par a0 Return value which will be returned by the API function.
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11.1.30 SEGGER_SYSVIEW_RecordEnterISR()

Description

Format and send an ISR entry event.

Prototype
voi d SEGGER_SYSVI EW Recor dEnt er | SR(voi d) ;

Additional information
Example packets sent 02 OF 50 // ISR(15) Enter. Timestamp is 80 (0x50)
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11.1.31 SEGGER_SYSVIEW_RecordEnterTimer()

Description

Format and send a Timer entry event.

Prototype
voi d SEGCER_SYSVI EW Recor dEnt er Ti mer (U32 Ti ner | d);
Parameters

Parameter Description
Tinmerld Id of the timer which starts.
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11.1.32 SEGGER_SYSVIEW_RecordExitISR()

Description

Format and send an ISR exit event.

Prototype

voi d SEGCER _SYSVI EW Recor dExi t | SR(voi d) ;

Additional information
Format as follows: 03 <TimeStamp> // Max. packet len is 6
Example packets sent 03 20 // ISR Exit. Timestamp is 32 (0x20)
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11.1.33 SEGGER_SYSVIEW_RecordExitISRToScheduler()

Description

Format and send an ISR exit into scheduler event.

Prototype

voi d SEGCER_SYSVI EW Recor dExi t | SRToSchedul er (voi d) ;

Additional information
Format as follows: 18 <TimeStamp> // Max. packet len is 6
Example packets sent 18 20 // ISR Exit to Scheduler. Timestamp is 32 (0x20)
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11.1.34 SEGGER_SYSVIEW_RecordExitTimer()

Description

Format and send a Timer exit event.

Prototype

voi d SEGGER_SYSVI EW Recor dExi t Ti mer (voi d) ;
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11.1.35 SEGGER_SYSVIEW_RecordModuleDescription()

Description

Sends detailed information of a registered module to the host.

Prototype

voi d SEGGER_SYSVI EW Recor dvbdul eDescri pti on
(const SEGGER _SYSVI EW MODULE * pMbdul e,

const char * sDescription);
Parameters
Parameter Description
pModul e Pointer to the described module.
sDescription Pointer to a description string.
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11.1.36 SEGGER_SYSVIEW_RecordString()

Description

Formats and sends a SystemView packet containing a string.

Prototype
voi d SEGCER_SYSVI EW Recor dSt ri ng( unsi gned i nt Event | D,
const char * pString);
Parameters
Parameter Description
Event| D SystemView event ID.
pString The string to be sent in the SystemView packet payload.

Additional information

The string is encoded as a count byte followed by the contents of the string. No more than
SEGGER_SYSVI EW MAX_STRI NG_LEN bytes will be encoded to the payload.
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11.1.37 SEGGER_SYSVIEW_ RecordSystime()

Description

Formats and sends a SystemView Systime containing a single U64 or U32 parameter
payload.

Prototype
voi d SEGGER_SYSVI EW Recor dSyst i nme(voi d) ;
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11.1.38 SEGGER_SYSVIEW_RecordU32()

Description

Formats and sends a SystemView packet containing a single U32 parameter payload.

Prototype
voi d SEGCER_SYSVI EW Recor dU32(unsi gned int Eventl D,
u32 Val ue) ;
Parameters
Parameter Description
Event| D SystemView event ID.
val ue The 32-bit parameter encoded to SystemView packet
payload.

SEGGER SystemView User Guide
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Description

Formats and sends a SystemView packet containing 10 U32 parameter payload.
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Prototype
voi d SEGCER_SYSVI EW Recor dU32x10(unsi gned int Eventl D,
u32 Par a0,
u32 Par al,
u32 Par a2,
u32 Par a3,
u32 Par a4,
u32 Par a5,
u32 Par a6,
u32 Par a7,
u32 Par a8,
u32 Par a9) ;
Parameters
Parameter Description
Event I D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
The 32-bit parameter encoded to SystemView packet
Par a3
payload.
The 32-bit parameter encoded to SystemView packet
Par a4
payload.
The 32-bit parameter encoded to SystemView packet
Par a5
payload.
The 32-bit parameter encoded to SystemView packet
Par a6
payload.
The 32-bit parameter encoded to SystemView packet
Par a7
payload.
The 32-bit parameter encoded to SystemView packet
Par a8
payload.
The 32-bit parameter encoded to SystemView packet
Par a9
payload.
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11.1.40 SEGGER_SYSVIEW_ RecordU32x2()

Description

Formats and sends a SystemView packet containing 2 U32 parameter payload.

Prototype
voi d SEGCER_SYSVI EW Recor dU32x2(unsi gned i nt Eventl| D,
u32 Par a0,
u32 Paral);
Parameters
Parameter Description
Event| D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.

SEGGER SystemView User Guide
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11.1.41 SEGGER_SYSVIEW RecordU32x3()

Description

Formats and sends a SystemView packet containing 3 U32 parameter payload.

Prototype
voi d SEGCER_SYSVI EW Recor dU32x3(unsi gned int Eventl D,
u32 Par a0,
u32 Par al,
u32 Par a2) ;
Parameters
Parameter Description
Event I D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
Par al The 32-bit parameter encoded to SystemView packet
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
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11.1.42 SEGGER_SYSVIEW_RecordU32x4()

Description

Formats and sends a SystemView packet containing 4 U32 parameter payload.

Prototype
voi d SEGCER_SYSVI EW Recor dU32x4(unsi gned i nt Eventl| D,
u32 Par a0,
u32 Par al,
u32 Par a2,
u32 Par a3) ;
Parameters
Parameter Description
Event| D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
The 32-bit parameter encoded to SystemView packet
Par a3
payload.
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11.1.43 SEGGER_SYSVIEW RecordU32x5()

Description

Formats and sends a SystemView packet containing 5 U32 parameter payload.

Prototype
voi d SEGCER_SYSVI EW Recor dU32x5(unsi gned i nt Event| D,
u32 Par a0,
u32 Par al,
u32 Par a2,
u32 Par a3,
u32 Par a4) ;
Parameters
Parameter Description
Event I D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
The 32-bit parameter encoded to SystemView packet
Par a3
payload.
The 32-bit parameter encoded to SystemView packet
Par a4
payload.
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11.1.44 SEGGER_SYSVIEW RecordU32x6()

Description

Formats and sends a SystemView packet containing 6 U32 parameter payload.

Prototype
voi d SEGCER_SYSVI EW Recor dU32x6(unsi gned i nt Eventl| D,
u32 Par a0,
u32 Par al,
u32 Par a2,
u32 Par a3,
u32 Par a4,
u32 Par a5) ;
Parameters
Parameter Description
Event| D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
The 32-bit parameter encoded to SystemView packet
Par a3
payload.
The 32-bit parameter encoded to SystemView packet
Par a4
payload.
P The 32-bit parameter encoded to SystemView packet
ar ab
payload.
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Description

Formats and sends a SystemView packet containing 7 U32 parameter payload.
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Prototype
voi d SEGCER_SYSVI EW Recor dU32x7(unsi gned int Eventl D,
u32 Par a0,
u32 Par al,
u32 Par a2,
u32 Par a3,
u32 Par a4,
u32 Par a5,
U32 Par ab) ;
Parameters
Parameter Description
Event I D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
The 32-bit parameter encoded to SystemView packet
Par a3
payload.
The 32-bit parameter encoded to SystemView packet
Par a4
payload.
P The 32-bit parameter encoded to SystemView packet
ar a5
payload.
The 32-bit parameter encoded to SystemView packet
Par a6
payload.
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11.1.46 SEGGER_SYSVIEW RecordU32x8()

Description

Formats and sends a SystemView packet containing 8 U32 parameter payload.

Prototype
voi d SEGCER_SYSVI EW Recor dU32x8(unsi gned i nt Eventl| D,
u32 Par a0,
u32 Par al,
u32 Par a2,
u32 Par a3,
u32 Par a4,
u32 Par a5,
u32 Par a6,
u32 Par a7);
Parameters
Parameter Description
Event| D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
The 32-bit parameter encoded to SystemView packet
Par a3
payload.
The 32-bit parameter encoded to SystemView packet
Par a4
payload.
The 32-bit parameter encoded to SystemView packet
Par a5
payload.
The 32-bit parameter encoded to SystemView packet
Par a6
payload.
The 32-bit parameter encoded to SystemView packet
Par a7
payload.
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Description

Formats and sends a SystemView packet containing 9 U32 parameter payload.
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Prototype
voi d SEGCER_SYSVI EW Recor dU32x9(unsi gned i nt Eventl D,
u32 Par a0,
u32 Par al,
u32 Par a2,
u32 Par a3,
u32 Par a4,
u32 Par a5,
u32 Par a6,
u32 Par a7,
U32 Par a8) ;
Parameters
Parameter Description
Event I D SystemView event ID.
The 32-bit parameter encoded to SystemView packet
Par a0
payload.
The 32-bit parameter encoded to SystemView packet
Par al
payload.
The 32-bit parameter encoded to SystemView packet
Par a2
payload.
The 32-bit parameter encoded to SystemView packet
Par a3
payload.
The 32-bit parameter encoded to SystemView packet
Par a4
payload.
The 32-bit parameter encoded to SystemView packet
Par a5
payload.
The 32-bit parameter encoded to SystemView packet
Par a6
payload.
The 32-bit parameter encoded to SystemView packet
Par a7
payload.
The 32-bit parameter encoded to SystemView packet
Par a8
payload.
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11.1.48 SEGGER_SYSVIEW_RecordVoid()

Description

Formats and sends a SystemView packet with an empty payload.

Prototype
voi d SEGCER_SYSVI EW Recor dVoi d(unsi gned int Event|D);
Parameters
Parameter Description
Event| D SystemView event ID.
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11.1.49 SEGGER_SYSVIEW RegisterModule()

Description

Register a middleware module for recording its events.

Prototype
voi d SEGGER_SYSVI EW Regi st er Modul e( SEGGER_SYSVI EW MODULE * phbdul e) ;
Parameters
Parameter Description
pModul e The middleware module information.

Additional information

SEGGER_SYSVI EW MODULE elements: sDescription - Pointer to a string containing the module
name and optionally the module event description. NumEvents - Number of events the
module wants to register. EventOffset - Offset to be added to the event Ids. Out parameter,
set by this function. Do not modify after calling this function. pfSendModuleDesc - Callback
function pointer to send more detailed module description to SystemViewer. pNext - Pointer
to next registered module. Out parameter, set by this function. Do not modify after calling
this function.
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11.1.50 SEGGER_SYSVIEW SendModule()

Description

Sends the information of a registered module to the host.

Prototype
voi d SEGGER_SYSVI EW SendMbdul e( U8 Modul el d) ;
Parameters
Parameter Description
Modul el d Id of the requested module.
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11.1.51 SEGGER_SYSVIEW_SendModuleDescription()

Description
Triggers a send of the registered module descriptions.

Prototype
voi d SEGCER_SYSVI EW SendMbdul eDescri pti on(voi d);
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11.1.52 SEGGER_SYSVIEW SendNumModules()

Description

Send the number of registered modules to the host.

Prototype
voi d SEGCER_SYSVI EW SendNunivbdul es(voi d) ;
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11.1.53 SEGGER_SYSVIEW_SendPacket()

Description

Send an event packet.

Prototype
i nt SEGGER_SYSVI EW SendPacket (U8 * pPacket,
us * pPayl oadEnd,
unsi gned i nt Event | d);
Parameters
Parameter Description
pPacket Pointer to the start of the packet.

Pointer to the end of the payload. Make sure there are at

pPayl oadEnd least 5 bytes free after the payload.

Event | d Id of the event packet.

Return value

*0 Success, Message sent.
=0 Buffer full, Message *NOT* sent.
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11.1.54 SEGGER_SYSVIEW_SendSysDesc()

Description

Send the system description string to the host. The system description is used by
SystemViewer to identify the current application and handle events accordingly.

Prototype
voi d SEGGER_SYSVI EW SendSysDesc(const char * sSysDesc);
Parameters
Parameter Description
sSysDesc Pointer to the O-terminated system description string.

Additional information

One system description string may not exceed SEGGER SYSVI EW MAX STRI NG LEN
characters.

The Following items can be described in a system description string. Each item is identified
by its identifier, followed by '=’" and the value. Items are separated by /.

Item Identifier Example
Application name N “N=Test Application”
Operating system 0 “"O=emb0S”
Additional module M *M=embOS/IP”
Target device D “"D=MK66FN2M0xxx18"
Target core C “C=Cortex-M4"
Interrupt I#<InterruptID> “1#15=SysTick”

Example strings

e N=Test Application,0=emb0S,D=MK66FN2M0xxx18
o I#15=SysTick,I#99=ETH_Tx,I#100=ETH_Rx
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11.1.55 SEGGER_SYSVIEW_SendTaskInfo()

Description

Send a Task Info Packet, containing Taskld for identification, task priority and task name.

Prototype
voi d SEGCER_SYSVI EW SendTaskl nf o(const SEGGER_SYSVI EW TASKI NFO * pl nf o) ;
Parameters
Parameter Description
pl nfo Pointer to task information to send.
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11.1.56 SEGGER_SYSVIEW_SendTaskList()

Description

Send all tasks descriptors to the host.

Prototype
voi d SEGGER_SYSVI EW SendTaskLi st (voi d) ;
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11.1.57 SEGGER_SYSVIEW_SetRAMBase()

Description

Sets the RAM base address, which is subtracted from IDs in order to save bandwidth.

Prototype
voi d SEGGER_SYSVI EW Set RAMBase( U32 RAMBaseAddr ess) ;
Parameters
Parameter Description
RAMBaseAddr ess Lowest RAM Address. (i.e. 0x20000000 on most Cortex-M)
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11.1.58 SEGGER_SYSVIEW_Shrinkld()

Description

Get the shrunken wvalue of an 1d for further processing like in
SEGCGER_SYSVI EW NaneResour ce() .

Prototype
U32 SEGGER_SYSVI EW Shrinkl d(U32 1d);
Parameters
Parameter Description
I d The 32-bit value to be shrunken.

Return value
Shrunken | d.

Additional information

The parameters to shrink an Id can be configured in SEGGER_SYSVI EW Conf .h and
via SEGGER_SYSVI EW Set RAMBase(). SEGCGER SYSVIEW | D BASE: Lowest |d reported
by the application. (i.e. 0x20000000 when all Ids are an address in this RAM)
SEGGER _SYSVI EW I D_SHI FT: Number of bits to shift the | d to save bandwidth. (i.e. 2 when
Ids are 4 byte aligned)
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11.1.59 SEGGER_SYSVIEW_Start()

Description

Start recording SystemView events. This function is triggered by the host application.

Prototype

voi d SEGGER_SYSVI EW Start (voi d);

Additional information

This function enables transmission of SystemView packets recorded by subsequent trace
calls and records a SystemView Start event.

As part of start, a SystemView Init packet is sent, containing the system frequency. The list
of current tasks, the current system time and the system description string is sent, too.

SEGGER SystemView User Guide © 2015 - 2017 SEGGER Microcontroller GmbH & Co. KG



192 CHAPTER 11 SEGGER SystemView API functions

11.1.60 SEGGER_SYSVIEW_Stop()

Description

Stop recording SystemView events.

Prototype

voi d SEGGER_SYSVI EW St op(voi d) ;

Additional information

This function disables transmission of SystemView packets recorded by subsequent trace
calls. If transmission is enabled when this function is called, a single SystemView Stop event
is recorded to the trace, send, and then trace transmission is halted.
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11.1.61 SEGGER_SYSVIEW_ Warn()

Description

Print a warning string to the host.

Prototype
voi d SEGGER_SYSVI EW Warn(const char * s);
Parameters
Parameter Description
s String to sent.
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11.1.62 SEGGER_SYSVIEW_WarnfHost()

Description

Print a warnin string which is formatted on the host by SystemViewer.

Prototype

voi d SEGGER_SYSVI EW War nf Host (const char * s,
ce)s

Parameters

Parameter Description
S String to be formatted.

Additional information

All format arguments are treated as 32-bit scalar values.
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11.1.63 SEGGER_SYSVIEW_WarnfTarget()
Description

Print a warning string which is formatted on the target before sent to the host.

Prototype

voi d SEGGER_SYSVI EW War nf Tar get (const char * s,
ce)s

Parameters

Parameter Description

s String to be formatted.

11.1.64 SEGGER_SYSVIEW X GetTimestamp()

Description

This function needs to be implemented when SEGGER SYSVI EW GET_TI MESTAMP() is
configured to call it. By default this is done on all non-Cortex-M3/4 targets.

Prototype

U32 SEGGER_SYSVI EW X _Get Ti nest anp(voi d) ;

Return value

Returns the current system timestamp in timestamp cycles. On Cortex-M3 and Cortex-M4
this is the cycle counter.

Example implementation

U32 SEGGER _SYSVI EW X_Get Ti nest anp(voi d) {
U32 Ti ckCount;
U32 Cycl es;
U32 Cycl esPerTi ck;
11
/1 Get the cycles of the current systemtick.
/1 SysTick is down-counting, subtract the current value fromthe nunber of cycles per |
11
Cycl esPerTi ck = SYST_RVR + 1;
Cycles = (CyclesPerTick - SYST_CVR);
11

/1 Get the systemtick count.
{I':ckCount = SEGGER_SYSVI EWTickCnt; // SEGGER SYSVI EWTickCnt is increnented by the sy:
;; If a SysTick interrupt is pending increnent the TickCount
{; ((SCB_I CSR & SCB_| CSR_PENDSTSET_MASK) != 0) {
Ti ckCount ++;

}
Cycl es += TickCount * Cycl esPerTi ck;

return Cycl es;
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Chapter 12

Frequently asked questions

: Can I use the SystemView App while I am debugging my application?

Yes. SystemView can run in parallel to a debugger and do continuous recording. To make
sure data can be read fast enough, configure the debugger connection to a high interface
speed (= 4 MHz).

: Can I do continuous recording without a J-Link?

No. Continuous recording requires the J-Link Real Time Transfer (RTT) technology to
automatically read the data from the target. Single-shot and post-mortem recording can be
done with any debug probe.

: Can I do continuous recording on Cortex-A, Cortex-R or ARM7, ARM9?

No. RTT requires memory access on the target while the target is running. If you have one
of these devices, only one-time recording can be done.

: I get overflow events when continuously recording. How can I prevent this?

Overflow events occur when the SystemVIew RTT buffer is full. This can happen for following
reasons:

J-Link is kept busy by a debugger and cannot read the data fast enough.

The target interface speed is too low to read the data fast enough.

The application generates too many events to fit into the buffer.

To prevent this:

Z o

Minimize the interactions of the debugger with J-Link while the target is running. (i.e. disable
live watches)

Select a higher interface speed in all instances connected to J-Link. (i.e. The debugger and
SystemView)

Choose a larger buffer for SystemView. (1 - 4 kByte)

Run SystemView stand-alone without a debugger.

: SystemView cannot find the RTT Control Block, how can I configure it?

Auto-detection of the RTT Control Block can only be done in a known RAM address range
after it is initialized. Make sure the application startup has ran when starting to record. If the
RTT Control Block is outside the known range for the selected device, either select ‘Address’
and enter the exact address of the RTT Control Block or select ‘Address Range’ and enter an
address range in which the RTT Control Block will be.

: Do I have to select a Target Device to start recording?
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A: Yes. J-Link needs to now which target device is connected. The drop-down lists the most
recently used devices. To select another device simply enter its name. A list of supported
devices can be found here.

Q: My question is not listed above. Where can I get more information?

A: For more information and help please ask your question in the SEGGER forum https://
forum.segger.com

b
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