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Synopsys ARC MetaWare Debugger

Abstract

This document describes the usage of the Synopsys ARC MetaWare debugger as
target system. The minimum required version is K-2015.06. TESSY supports the
ARC controller family.

Please note: Since TESSY version 4.2.12 the communication has changed for this
target. Please adapt TEE Attribute Slave Call, if you updated your TESSY installation
(See 2).

Please note: Since TESSY version 4.2.12 there is a new master.cmd script file
available. It is essential to use this new master.cmd file. Do not remove
#BREAKPOINT Of #0UTPUT BUFFER from the new script file.
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1 ARC MetaWare Debugger

The communication between TESSY and ARC MetaWare is based on the
debugger’s scripting language. TESSY’s master launches the ARC MetaWare
command line debugger with a master script file which is located in TESSY’s
installation directory and pointed to by the TEE attribute Init Script. The script
instructs the debugger to read and write data from and into the running target binary.
Actually, the script is just a template which is modified by TESSY’s master before the
debugger runs it. You may add commands to the beginning of the master script file
but you should not alter the basic procedures following the while control flow
statement.

2 TESSY Environment Settings

There are a few attributes within the TEE which have to be checked. Choose the
desired core, CPU, endianness, and entry point at compiler level of your file node.
The correct values can be found in your ARC MetaWare project’s Properties dialog
as show below. Since TESSY version 4.2.12 the TEE attributes Slave Call and
Slave Debug Call have changed. The executable directory is now $ (MODULEPATH)
instead of $(TESSY TESTAREA) \testarea and the script to be read is now
master.cmd instead of $ (Init Script).

TESSY | Project: Synopsys MetaWare
File Edit Window Help
=] <>

8 TEE - Environment Editor | @ Overview s TIE - TestInterface Editor BT CTE - Classification Tree Editor < TDE - Test Data Editor (4 SCE - Scenario Editor 4" Script Editor & CV - Caverage Viewsr 8y IDA - Interface Data Assigner

BB A1l Emvironments | B8 Project Environments & 8 © O & Attributes
Filter environments Filker attributes
[ Synopsys ARC MetatWare Compiler Synopsys ARC MetaWare Debugger (Default) Norme el
4 [ Compiler and Linker
3b] Compiler Call +mee $Compiler Dialect) -c -IS(Compiler Install Pathiine -Hrocopyr S(USEROPTIONS) -DTE

sb] Compiler Defines
W Compiler Includes
jab| Compiler Version K-2020.03
carel
arcGg
little
_start

ab] ExeFile Extension &lf

M Properties for TESSYARC600 B |t S|
type filter text Settings Sv v ow
» Resource
Builders
C/C++ Build Configuration: ‘Debug [ Active ] v| | Manage Configurations...

Build Variables
Environment

2oaing, ‘ TCFA;sociat\or” i Tool Settings I Build Steps I Build Artifact I [arb Binary Parsers I @ Error Parsers|
ain Editor

6o { B MetaWare ARC 600 C/C++ Compiler | Command:  mecc
C/C++ General % Genera

Alleptions:  _g _Hnocopyd-arct00 -corel

Project References g Optimization/Debugging
Run/Debug Settings g Storage Mapping

(2 Preprocessor
(% Include Directories
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M Properties for TESSYARC600

.:.IEIQ

type filter text Settings

che

i Resource
Builders

Configuration: [ Debug [ Active ]

C/C++ Build

'I [Managa Configurations...

Build Variables
Environment

—
Longing [TCF Associatior]| 5 Tool Settings |[# Build Steps |

Build Artifact | Binary Parsers | @ Error Parsers‘

Tool Chain Editer
» C/C++ General
Project References
Run/Debug Settings

4 % MetaWare ARC 600 C/C++ Compiler
# General
(# Optimization/Debugging
(# Storage Mapping
(22 Preprocessor
(B Include Directories
# Language Compatibility
(5 Cer
(% Esoteric Toggles
(2 Processor/Extensions
(5 DSP Extensions
# Memory Model
(# Overlay Support
(% Special Register Widths

Named library from buildlib tool (-Hlib=)

=) Specify Heap Size (values are power of 2 such as 256,512,1K,..., 16M)
Heap Size (-Hheap=) [1]

= Specify Stack Size (values are power of 2 such as 256,512,1K, ..., 128K)

Stack Size (-Hstack=) B4K

Link in the Hostlink Libraries

[“JInclude profiling code {-pg)

Endian ILitt\a Endian

Link in default startup code (-Hnocrt)
Link in standard C/C++ library (-Hnolib)

Include RTOS-specific thread library [tene)

7]

& ARC ct A bl
“® ompact Assemuer Runtime C++ library IMetaWare C++ library 'I
( Assembler Preprocessor
# General Timer far hardware profiling (None)
)
g K‘;l:u:r: P::SS ecific [} Compact Single-precision floating point libraries (-Xspfp_cormpact)
g 5P Sup:mt P [] Fast Single-precision floating point libraries (-Xspfp_fast)
4 & MetaWare Cimeer Tor ARCompact [] Compact Double-precision floating point libraries (-Xdpfp_compact)
(2 Runtime Libraries| || Fast Double-precision floating point libraries (-Xdpfp_fast)
earch Patl [ Real Time Counter(-Xrtc)
% Additional Object Files & Libraries [~] Compile/Link with Compact Lib(-Hcl)
(2} Command files Linker's INITDATA command-file feature (-Hert_initcopy)
(8 Map Listing . o ’
o . Zero the BSS section(-Hert_initbss)
(#2 OQutput Generation
@ Miscellaneous Invalidate the data cache(-Hert_invcache)
@ Extension settings (inherited from Compiler) Initialize the timer module(-Hert_inittimer)
@ Overlay Support Argc and argv to main() and call exit() upon return(-Hert_argv)
Use a minimal implementation of printf rather than the standard version(-Hert_pfrmin)
< m + Link in additional object files located in the library(-Hert_pfnoflt)
[Ra:tore Dafaultsl [ Apply ]

@

[ o

] |

Cancel l

M Properties for TESSYARC600

.:.Elg

type filter text Settings

che

-

i Resource
Builders

Configuration: [ Debug [ Active ]

'I [Managa Configurations...

C/C++ Build
Build Vaniables

Environment

‘ TCF Assoc\atmrll i Tool Settings |Iﬁ' Build Steps |

Build Artifact | Binary Parsers | @ Error Parsers‘

Editor a 53 MetaWare ARC 600 C/C++ Compiler
# General
(# Optimization/Debugging
(% Storage Mapping
(2 Preprocessor
(B Include Directories
# Language Compatibility
(5 Cer
(% Esoteric Toggles
(2 Processor/Extensions
(2 DSP Extensions
# Memery Model
(5 Overlay Support
(# Special Register Widths
4 %) ARCompact Assembler
(8 Assembler Preprocessor
(B General
# Include paths
# ARCompact Specific
i nep it

» C/C++ General
Project References
Run/Debug Settings

Runtime Libraries
(# Search Path
(5 Additional Object Files & Libraries

# Command files
(2 Map Listing
55] o

P

Quig DELA
RTEREIon setmys (inherited from Compiler)
Overlay Support

m ] »

[ Display copyright (-q)

Additional options for linking (one per ling)

aa 8 &

|| Search libraries together as a group (-Bgrouplib)

[ Entry point (-e)  _start I

.D Permit duplicate symbols with warning (-zdups)

[T Enable run-time checking for ARC extensions (-Hxcheck )
[ Disable run-time checking for ARC extensions (-Hnoxcheck)
[ Exclude -Hnoxcheck stub from link (-Hnoxcheck_obj)

[Ra:tore Dafaultsl [ Apply ]

@

[ o

J |

Cancel l
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Adjust the executable file extension unless it is .elf and check the debugger
options. Make sure to use the correct ‘-a’ option which can be determined by the
ARC MetaWare Debug Configurations dialog as shown below.

-

M Debug Cenfigurations

Create, manage, and run configurations

CEREX B3~
4 [d] C/C++ Application
[c | TESSYARCE00.elf

- [E] C/C++ Attach to Application
Wy C/C++ Multiprocess Application
[E] C/C++ Postmartem Debugger
[E] C/C++ Remote Application
@ Launch Group

Filter matched & of 8 items

Mame: TESSYARCG00.elf

Main | 9= Arguments E Environmen 3&5‘* Debugger E/ Source| " Refresh S| Common
El g9 2

Debugger: ’ MetaWare Debugger

Resume at startup

Debugger Options

Program Options
ommand-Line Jptions

Semantic Inspection
Target Selection

> Simulator Extensions
Initialization
Breakpoints/Stepping
Peripheral displays
AUX Registers
Side-effect registers
Target reset

Debugger Options: -targs=AC -toggle=include_local_symbols=1 -profile -sim -toggle=deadbeef=

Stop on startup at:

main

(Note: directory path transiation is specified from the "Source” tab by
adding "Path Mapping” entries.)

Include local symbols from the ELF symbol table
[] Program is alreacly present; don't download

[] Connect Only @ LE BE

[] Verify program downloaded successfully

Cache target memory

[] Read readonly from executable

Prefer software breakpoints
Show string contents
RTOS selection

RTOS (This allows debugger O5-awareness)

Apply

Debug ] [ Close

0 TESSY [ Project Symopsys MetaWare
File fdt Window Help

" 2 ¢ @

B TEE - Ervaronrment Editor | @ Overviswr 5 TIE - Test Interface Editor [ CTE - Classification Tree Editor < TDE - Test Data Editor (3 SCE - Scensrio Editor

88 Al Emironments | BB Project Environments
Filter environments

[ Symepeys ARC MetaWare Compiler Synopsys ARC MetsWare Debugger (Defaul)

% B T O|[% sibutes

Narre Value

[0 Compiler and Linker
sb] Compiler Call

! Compiler Defines

1} Compiler Includes

[ ScriptEditor 98 €V~ Coversge Viewer & IDA - Interface Dats Assignes

+mec §{Compiler Dislect) -c -I(Compiler Install Path)ne -Hnocopyr ${USEROPTIONS) -DTESSY -$(CPU) -§Core] -a $(OLITPLITY SINPUT)

b, Compiler Version K-2020.03
af Core corel
wl cPU arci0)
at! Endianess Fittle

s Eniry Point start

sl ExeFile Extenion of

T Init Code
] Init Definitions

inker Options
2L Makefile Templste

il il Extension o
! Use Board Files falie
2 Coversge

13 Debug Test Esecution
] Shave Debug Call

1 Bvaluation

3 Installation Paths

1) Parser

013 Test Driver Bulld

1) Test Execution

Batchtest Wait Tine []

Execution Timeout L)

i, Execution Timeout Call
1 Init Seript
s, Stave Call

k], Target Version K-2020.03

H(TESSY_SYSPATH) templatestmakelts_make metaware_synopsys_src.tpl

+$MODULEPATHy@:mab.exe 0] off=gverbose -cmd="read master.cmd” SMMODULEPATH)\ts_STESTOBIECT) s$ixeFile Bxtension)

S(TESSY_SYSPATH) targetslynopsysmaster.cmd
AMODULEPT e ]

| nohostink_while_running -run -off=guerbase -cmdzread master.cmd” -c| (MODULEPATH)\Es_STESTOBIECT) s 3(ExeFile Extension)
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3 Test Run

There are two different calls to the ARC MetaWare’s debugger. One is used for the
ordinary test run the other is used for the interactive debugging of the test object.

3.1 Parallel execution

By default, 15 test object tests run in parallel. To disable this feature or to alter the
number of tests to be run in parallel, adjust TEE attribute Target Concurrency to the
desired value. 1 means to disable the feature. It strongly depends on the capacity of
your PC to decide which value is the best one. Too high a value may slow down your
PC and consequently prolong the execution time of your batch test.

3.2 Non-interactive test run

The non-interactive test run is command line based only. Thus, no ARC MetaWare
IDE debugger will be launched. You will see messages coming from the command
line debugger which are issued each time memory has been read or written within
TESSY’s Console view.

3.3 Interactive Debugging

For interactive debugging open TESSY’s Execute Test dialog and select Define
Breakpoint at Test Object as shown below. Clicking Execute will start the test run
and let the ARC MetaWare IDE debugger halt at your test object containing your test
data. The global variables TS_CURRENT_TESTCASE and TS_CURRENT_TESTSTEP
contain the test case respectively the test step number.

[> Execute Test =1 @
Edit Test Execution Settings
() Select test execution actions and choose instrurnentation,
Execution Actions
Force check interface Force generate driver
J| Run
Execution Options
| Abort an missing stub code Retry aborted execution
Create new test run Execute test cases separately
Additional Execution Types
Rur without instrumentation Rur with test data pattern
Run rutation test
Coverage Instrumentation =
None -
Use preselected coverage
Debugger <@
/| Define breakpoint at test 0bjECt||Debug normal execution ~ |
 Brecute { | Cancel ‘
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| MetaWare Debugger - Ei/Projects/TESSY_3.2/SYNOPS~1/tessy\work\00000432\00000436100000438\ts is_value_in_range s.elf - ARCompact Instruction Set Simulator (ARC_simulatar) o ol
File Display Tools Windows Source Help
r I )
> B & 4 i B =
Restart Run  Stop Srcinto SrcOver Instrinto Instr Over Step Out Animate
1- Local Variables X ®
el ) A
- e Source g w2 i M ks Find: - g“
Expr Change Watch A [T Sort . Break Show PC Disasm StackUp StackDn Hover . Next
is_value_in_range ts_srcOl.c!31 through 15 -
@ range rl = {int range_start = 10 (Oxa);: 16 typedef int wvalue:
register r2 walue wl = 15 (Ox£) 17
18 typedef enum {no, yes} result:
13
20 // Checks if rl.start <= vl < (rl.start + rl.lem),
2l // e.g. rlostart = 5, rl.len = 2
22 /== vl 4 ---> no
23 i/ vl 5 ---> yes i
24 4/ vl 6 ---> yes
25 4/ vl 7 ---> no
26 // However, the implementation is intentionally
27 // erroneous: wl == 7 results "yes" instead of "no"!
28 /7
29
30 result is walue in range (struct range rl, values vl) £
L] 3
32 if (vl < rl.range stact)
33 return no;
<] M r 34
2 Call Stack x = 35 if (vl > (rl.range start + rl.range len])
x= PCE 36 return no; L4
5 ) - :
Locals Source poifp | T 38 return yes; i
Debug Console X | | 6-Examine X
- o & [
Tranaferred addr 0x12728 amount Oxl Examine;rl.range_len L @ G‘ = []
Transferred 0x1 bytes total. Watch Change Follow Shallow A | T
[ 5] is_value in renge{range £l = {int £ |Trensferred addr 0x12001 amcunt Oxl n register rz value wl = 15 (OXE)
[ 4] tessy_execute_task()+0x24 = ts_is_v) ||Iransferred 0Oxl bytes total. int rl.range_start = 10 (Oxa)
[ 3] main()+0x8 = ts_is_value_in_range_s| | Transferred addr 0x12728 amount 0Oxlb E int rl.range lenm = 20 (0xl4)
[ 2] _wwcall main()+0x78 Transferred Oxlb bytes total.
[ 1] __arc_main()+0x36 Transferred addr 0x12728 amount Oxl m
[ 0] _staec()+0xBa Tranaferred Oxl bytes total. v
< m I b Breakpoints Watchpoints Debug Console
Command: - Busy... |||

You may step through your code by selecting a source line and opening the context
menu as shown below and by clicking Run to cursor F11 to let the debugger halt at

the selected line.

| MetaWare Debugger - E:/Projects/TESSY_3.2/SYNOPS~ 1/tessy\work\00000432\00000436,00000438\ts_is_value_in_range_s.elf - ARCompact Instruction Set Simulator (ARC_simulator) =3 ﬂ
File Display Tools Windows Source Help
E I B @& 4 |
Restat Run  Stop Srcito SrcOver Instrito Instr Over StepOut Animate
1-Local Variables X I X
POE e 204 R @ + B ¢+ 4 s al
Expr Change Watch A | T Sort ouree Break Show PC Disasm StackUp StackDn Hover n -
is_walue_in_range ts_srcOl.c!3l through 16 typedef int value; -
@ range rl = {int range_start = 15 (OxE)! 17
register r2 valus wl = 15 (Oxf) 1% typedef emum {no, yes) result;
13
20 // Checks if rl.start <= vl < (rl.start + rl.len],
2l // e.g. rl.start = 5, rl.len = 2
22 /4 == vl 4 ---> no
23 /7 wl == § ——> yes
24 7/ vl 6 ---> ves I
25 /4 wl == 7 - no
26 // However, the implementation is intentionally
27 // erronecus: vl == 7 results “yes" instead of "mo"!
25 ff
29
30 result is_value_in_range [struct range rl, value vl)
@ = 31 E
32z if (vl < rl.range_start)
33 LeTtUrn no;
34
4 | [T} | + 35 if (vl > [(rl.rar
e G % 36 return Breakpoint F12
PR 37 Hardware Breakpoint L4
k) a8 return yes;
Locals Source peffp | T - Software Breakpoint i
Run to cursor F11 =
2T OTD SetPC @cute up to this line m
Transferred addr 0x12728 amount 0| Examine
Transferred 0xl bytes total.
[ 5] is_walue in range (range rl = {int ¢ |Transferred addr 0x12001 amount Prafiling '
[ 4] tessy_execute_task()+0x24 = ts_is_v| |Transferred Oxl bytes total. Copy
[ 3] main{)+0x# = ts_is_value_in range_s| |Transferred addr 0x12728 amount 0 E— o =
[ 2] _mwcall main(]+0x78 Transferred Oxlb bytes total.
[ 1] _ arc_maini)+0x36 Transferred addr 0x12728 amount 0| Display b
[ 0] _starci)+ixGa Transferred 0xl bytes total. Detach Frame -
|
PN —— R Breakpoints Watchpoints Debul Close
Help
Command: - |Eusy..
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