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AIOP Task Aware Debug

1 Introduction

This document describes the how to debug the AIOP tasks. It
also describes the AIOP task visibility, AIOP specific
breakpoints and per-task stepping.

2 Preliminary background

The AIOP hardware operates in a different manner as
compared to a traditional architecture (for example, Power
Architecture), as a result the debugging is also slightly
different for an AIOP. Following are some features, supported
by the AIOP hardware:
¢ AIOP has the Core Task Scheduler (unit of execution is
task)
» Up to 16 tasks per core
 Tasks are not preempted by the scheduler
¢ Tasks yield when they make a call to an
accelerator
* AIOP does not produce tasks by default. Tasks are
created under these two conditions:
* When a packet arrives
¢ When a TMAN counter expires
* AIOP application has the following features:
* Its supports multiple entry points
* The entry points are executed by tasks
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vow application example

The CodeWarrior supports the AIOP for run-control operations at the following levels:
¢ AIOP system level
* Core level
* Task level

AIOP is a C programmable processor comprised of a variable number of €200 cores which are further grouped into core
clusters as an implementation artifact. The table below lists and describes various AIOP specific components.

Component Description
AIOP core An AIOP core is an instance of an e200 core comprising the
AIOP.
AIOP cluster A core cluster consists of four €200 cores, each with their own

I-cache, workspace RAM, and a shared Instruction RAM
(IRAM). The AIOP clusters are not represented in any way in
the debugger GUI but the debugger handles the AIOP
clusters internally by downloading code or setting software
breakpoints in all AIOP clusters comprising the AIOP system.

AIOP system The totality of AIOP cores comprising an AIOP instance is
also referred to as the AIOP system. The debugger offers run
control commands at the AIOP system level.

AIOP SMP architecture CodeWarrior debugger for AIOP supports Symmetric
Multi_Processing (SMP) and is capable of debugging the
same executable (or set of executables) on the whole number
of cores comprising the AIOP system.

AIOP tasks The fundamental unit of operation in an AIOP system is the
task. Tasks are created and terminated by the hardware. A
finite number of tasks (maximum of 256) can exist and

execute simultaneously inside the AIOP system.

The system and core level debugging are easy to use and predictable, but the novelty appears to the AIOP task level
debugging. This documents explains what are the available debug capabilities at task level and how can you use them in the
CodeWarrior for Advanced Packet Processing.

There are two important run control states of the AIOP system, as listed below:
* AIOP global halt

Global halt represents a state in which all AIOP cores comprising the AIOP system are suspended for debug purposes
(not to be confused with AIOP tasks not being scheduled for execution by the task scheduler).

¢ AIOP running

AIOP running represents a state in which all the AIOP cores comprising the AIOP system are in running mode (that is,
not suspended for debug purposes). AIOP running state scribes only the state of the AIOP cores and not of the tasks.
During an AIOP running state, various number of tasks can be suspended for debug purposes, but the €200 cores on
which they are scheduled keeps running other tasks.

3 OSM application example

The below listed use-cases and debugging examples, are based on the AIOP OSM application available at the following
location:

<CW_Layout>\LS\CodeWarrior Examples\Bareboard Examples\AIOP_ OSM example

AIOP Task Aware Debug, Rev. 05/2015
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Debugging OSM example project using CodeWarrior IDE

This example project contains a simple application of creating tasks using TMan and controlled using order in scope manager
(OSM). TMan and work scheduler are initialized by the default task (task 0) and after executing an accelerator call the task
scheduling is triggered. The flow after scheduling are in short terms, in which each task starts execution in state XX
(execution exclusive), transitions to XC (execution concurrent) within one of two flows encouraged to go out of order and
transitions to XX mode again. The transitions and egress order are recorded and verified in the end by the last scheduled task.
In order to verify that the test has passed, you need to run multicore and when finished, verify that the final_result variable is

1 (pass).

4

Debugging OSM example project using CodeWarrior IDE

To debug the OSM example project using the CodeWarrior IDE, follow these steps:

1.

Open the CodeWarrior for APP IDE.

2. Import the OSM example to your workspace by selecting File > Import > General > Existing Projects into

Workspace from the IDE menu bar, then click Next.

. Browse the OSM example project, from this location: <CW_Layout>\LS\CodeWarrior Examples

\Bareboard Examples\AIOP_OSM_ example
Click Finish.

The project appears in the CodeWarrior Projects view.

. Ensure that the hardware target is selected.

= CFG
(= LCF
= Lib

Simulator

Figure 1. CodeWarrior Projects view - Hardware target
Right-click on the project and select Build Project from the context-menu.

The IDE build your project.

. Configure the connection settings as follows:

a. Select Run > Debug Configurations from the IDE menu bar.
The Debug Configurations dialog appears.

b. Click Edit from the Target Settings group and select the connection type and the probe IP to which the hardware
target is connected.

AIOP Task Aware Debug, Rev. 05/2015
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vewpugging OSM example project using CodeWarrior IDE

Target: OSMExample-AIOP_RAM_| 520854 _Hardware Target B Edit... | Mew... |
Connection type: ICode\'\u‘arrior TAP j

Connection | Advanced |

- CodeWarrior TAP
Hardware connection: IEihernet j
Hostname,TP: | <cwtap_ip=

™| Serial purter: |

 JTAG settings
ITAG dock speed (kHz): | 10000 |

- CCS server
& Automatic launch

Server port number: | 41475
[T ccs executable: | |

£~ Manual launch

Server hostname/ IR | 127.0.0.1

Server park number: | 41475
¥ | Conmest server bo TAR

Figure 2. Debug Configuration - Configuring the connection
8. Click Debug.

9. The application stops at the main() function.

% Debug £2

%D e Elz 2= |is
= [ 05MExample_AIOP_RAM_LS20854_Hardware [CodeWarrior]
E=l @ AIOP Task, id:0x0, core #0 [AIOP: Halted) (Suspended)
= g Thread [0x0] {Suspended: Signal 'Halt' received. Description: User halted thread.)
= 2 main{) main_AIOF.c:40 0x00fe0540
= 1_ start_SMP{) _ start_z490.c:329 Ox00fe00es
gl Ci\Checkout\Accurew\DBG_BSP_LS PA_10-23-1_int_2'eppc_support\CodeWarrior_Exam

< e o

Figure 3. Debug view - Application stopped at main()

10. Click Resume multicore.
11. Wait for the target to stop (this occurs when there is no task left for scheduling).

%5 Debug &2 =0

% e Sl g i & ¥ & n-| S UploadTrace | 5 ¥

E O5MExample_AIOP_RAM_LS2085A_Hardware [CodeWarrior]

@ AIOP Task, id:0x0, core #0 (AIOP: Halted) (Suspended)
o Thread [0x0] (Suspended: Signal 'Halt' received. Description: User halted thread.)

3 enable_scheduling() aiop.c: 135 0x00fe112e
2 main() main_AIOP,c:92 0x00fe0&86

1_ start_SMP{) __ start_z490.c:329 Ox00fe0les
B Ci\Checkout\AccureviDBG_BSP_LS_PA_10-23-1_int_2\eppc_support\CodeWarrior_Examples\Bareboard_Examples\AIOP_OSM_exam

1| | i
€] main_AIOP.c (@ main_AIOP.c (@ entry_point.c )6 =0
* The MC should already have written WSCR in the CM-GW, or it is configured by ;I

* simulation configuration. WSCR is not writable by AIOP and nTasks must
* be coordinated with CTSCSR@ in the core, so read WSCR to set nTasks in CTSCSRE.
* Note: only affects start of stack, not the rest of works memory map.
%
void enable_scheduling(void) {
register uint32_t temp = get_ntasks();
temp = Bx30000000 | (temp << 24); // CTS DACL & nTasks
asm

mtdcr dcr464,temp
e_hwacceli @ // yield seems to be working in simulator now, make sure CTSEN not set i
wait// should not get here

Figure 4. Debug perspective
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Debugging OSM example project using CodeWarrior IDE

12. Open the System Browser view and find the task that is in Executing mode. This is the task that has been scheduled
last. Double-click the task to target it in the Debug view. You can see the stack crawl, memory, registers and variables

in the context of the selected task in Debug view.

£l console ({—‘, Tasks (ﬂ Memory (J{ﬁ Remote Systems (@_\ Problems (G Executables (E.H f{stﬂnﬂmwser &3
f= Task Aware | TaskId | core | rc | status | Accel 1d
0x18 1 Oxfel532 Idle MNA
AIOP Tasks 0x19 1 Oxfel532 Idle MNA
Ox1a 1 Oxfel532 Idle MNA
Ox1ib 1 Oxfel532 Idle MNA
Ox1c 1 Oxfel532 Idle MNA
Ox1d 1 Oxfel532 Idle MNA
Ox1e 1 Oxfel532 Idle MNA
Owif 1 Oxfel532 Idle MNA
2 fi 2
Ox21 2 Oxfel532 MNA
Ox22 2 Oxfel532 MNA

Figure 5. System Browser view

For verifying if the application ran successfully you may select Variables view and look for the value of final_result

variable in the context of the task just scheduled.

%% Debug 52 = O || 9 Breakpoints [.%?.%‘.‘ Registers (E@ Modules (M= Variables 3 = = ‘
|| Name | Value | Location

: (2 flow_tracker_ab 0x01001868 001001868 Virtual

= T F = e - - -
M0 ® &2 5% 30 [ o8 o8t 1t | o flow_lock i 0x01003cdl Virtual
Upload Trace | z‘: __FUMNCTION_ gﬁiggigs gﬁiggi:ssxmua:
flow_tracker_b < c'Virtual

W " - E
E ?MExamp\e_AIOP_RAM_LSEUSEA_HardJ\are [Codewarrior] ] flow tracker a 0401003090 001003090 Virtual
AIOP Task, id:0x0, core #0 (AIOP: Halted) (Suspended) o2 et addr 2151153664 0x01003cd8 Virtual

il : - . &

P I G e, e o 8 o w600
= 2 main{) main AIOPg c-ngIxcllufeusss 2 expected b 0x01000040 0:01000040 Virtual
= L strt SMPO etort 2490.0:329 Ox00fR0086 (£ expected_a 040100054 00100054 Virtual
o oL 0°Virtual

AIOP Task, id:0x20, core #2 (Suspended) "
- ! ! [ 56 001003 ced Virtual

o Thread [0x0] (Suspended: Signal 'Halt' received, Description: User halted thread.) order_number £ rua
= 1 osm_timer_calback() entry_point.c:235 0x00fe0e72 pass

B Ci\Checkout\Accurev\DBG_BSP_LS_PA_10-23-1_int_2\eppc_support\CodeVWarrior_Examples'\Bareboard_E:
B Ci\Checkout\Accurev\DBG_BSP_LS_PA_10-23-1_int_2\eppc_support\CodeVWarrior_Examples'\Bareboard_E:
| 0 | 3|
] main_AIOP.c [@ main_AIOP.c ( entry_point.c ( entry_point.c 5 78 = O[22 Disassembly 2 ] 0ut|me} Enter location here j |
;I 28TedeSe: se_1i r@,2
if{ (temp_result != fail) && pofedec: E_;tb re,e(rle)
(flow_tracker_a.errors == @) &% “ ASSERT counts errors pofePeba: se_dnh
(flow_tracker_b.errors == 8) && /* none in B ggress */ 235 write_number_of_timer_fires((long)tut, final re:
(flow_tracker_ab.errors > @) ) { [/* Must be »@ errors in BoTeBess: e_lwz r3,-32768(rl3)
final_result = pass; @efe@e6a:  e_lbz r4,8(rls)
} else { 0ofedebe: e bl write_number_of_timer_fires (@xfell6@); @x@BFELLE
final result = foil; asm{ se_dnh } > BEfeRe72: se_dnh
237 unlock_spinlock{&flow_lock);
write_number_of timer fires((long)tut, final result); asm{ se_dnh } BefeBe74: e_add16i r3,rl3,-32747
} pefede?s: e bl unlock_spinlock (Bxfed398); BxBBFEBE98
unlock spinlock(&flow lock); 239 osm_scope_relinquish_exclusivity();
pofedeTc: e bl osm_scope_relinquish_exclusivity (@xfe@498); owxé
osm_scope_relinquish_exclusivity(); 241 fdma_terminate_task();
pofededn: e bl fdma_terminate_task (@xfee522); @x@eFces22
fdma_terminate_task(); 242 ¥
H J pefedesd: se_mtar rle,r3l
28Teded6: e_addl6i ri1l,rl@,384
uint32_t task_random() pefededa: e_lmw rl6,e(rll)
{ = pofedeBe: e lwz rl18,B(rsp)
< SR | > i

Figure 6. Debug perspective - Variables view
13. For debugging the task scheduling flow you may restart the debug session and set the breakpoints in
osm_timer callback() in entry point.c source file (this function is the task entry point) and run multicore in
order to hit them.

AIOP Task Aware Debug, Rev. 05/2015
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Aiur OS awareness features

€| main_AIOP.c [] entry_point.c &2

ext_addr = mem_alloc(DMA_SIZE, DDR MEM);
}

vold osm_timer_callback()
1
uint32_t mode, handle;
int32_t ordered_arrival;
uintd_t tmi_id;
uintd_t ws_dst[DMA SIZE];
enum speed_t speed;
enum flow _t flow;
struct flow_tracker *tracker;
uint32_t loops, i;
uintle t checksum;
uintdd_t mutex;
uint32_t scopeid;
53 // end of variable declarations
handle = TMAN_GET_TIMER_HANDLE(@x6@);
[E tmi_id = {uintd_t)handle;

Figure 7. entry_point.c source file displaying breakpoints

5 AIOP OS awareness features

All AIOP specific debug features can be enabled and customized from the OS Awareness tab. You can open this tab by
selecting, Run > Debug Configurations from the IDE menu bar, then select Debugger > OS Awareness tab from the right
panel of the Debug Configurations dialog.

~Debugger options
"Debug I EPPC Exceptions I Download I PIC I System Call Services | Other Executables | Symbolics  OS Awareness

Target OS: IAIOP 'l
Settings |

[V Enable AIOP task-spedific breakpoints

[V Add task memory location columns in System Browser

| Visible |
fes

Entry | Mame | Address |
™ checksum 0x6c0

%]
b

User Column Yes

User Column Yes
Yes
User Column Yes
User Column Yes

User Column Yes

o oo oo oo
oo o oo oo b

User Column Yes

|
|
O User Column
|
|
|
O

Show task information in System Browser:

[~ show task entry point in System Browser
[~ show task OSM data in System Browser
™ Retrieve information only for non-dle tasks

Figure 8. OS Awareness tab
The table below lists and describes the options available in OS awareness page:

Table 2. OS Awareness tab options

Option Description

Target OS Activates AIOP task awareness services.

Table continues on the next page...

AIOP Task Aware Debug, Rev. 05/2015
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AIOP OS awareness features

Table 2. OS Awareness tab options (continued)

Option

Description

Enable AIOP task-specific breakpoints

Controls the support for task-specific AIOP breakpoint types.

Add task memory location in System Browser

Adds the possibility of defining and selecting up to eight
memory locations that can be displayed as columns in the
System Browser view.

Show task entry point in System Browser

Controls the display of the following AIOP task information in
the System Browser view:

e Task entry point

* Task OSM data

Show task OSM data in System Browser

Displays the OSM data for the AIOP task in the System
Browser view.

Retreive information only for non-idle tasks

Improves performance in the System Browser view by
retrieving just the information about non-idle tasks.

You can view the list of the tasks, the scheduling state for every task and also the following custom settings in the System

Browser view:
* System Browser view default columns
» Targeting specific AIOP task
 Task specific actions
* Enabling task memory locations

* Adding OSM data and entry point columns
* Viewing and interpreting OSM data and entry point information

5.1 System Browser view default columns

In the AIOP suspended state, you can view all tasks created in the the System Browser.

£l console ({-: Tasks (ﬁ Memary (ﬁﬁ Remote Systems [‘._\ Problems |/Q Executables (Eﬂ System Browser EE\

I-u Task Aware | TaskId

AIOP Tasks 0x1

| core | pc | status | Accel 1d |

0x0 0 Oxfelste Executing MA

a 0x0 Idle NA
0x2 a 0Ox0 Idle A
0x3 a 0x0 Idle MA
Ox4 1] Ox0 Idle MA
0x5 a 0x0 Idle MA
0x6 a 0x0 Idle A
0x7 a Ox0 Idle MA
0x3 a 0x0 Idle NA
0x9 a 0Ox0 Idle A

a

Oxa

Ox0 Ide A

Figure 9. System Browser view

By default, the System Browser view displays the following columns:

Table 3. System Browser view columns

Column name

Description

Task ID

Displays the AIOP task id number. This column cannot be
hidden from the view.

AIOP Task Aware Debug, Rev. 05/2015
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Aiur OS awareness features

Table 3. System Browser view columns

Core

Displays the core number of the task.

PC

Displays the current program counter of the task.

Status

Displays the status of the task. Following is the list of
supported values:

e Idle
Allocated
Ready to execute
Executing
Accelerator job requested
Executing on accelerator
Ready to execute, inhibited
Accelerator job requested, inhibited
Executing on accelerator, inhibited

Accel ID

Displays the accelerator id number (if available) of a task
called.

5.2 Targeting specific AIOP task

Each task is described in Debug view with its ID and the core number that it pertains to (as listed in the System Browser) the
AIOP state is embedded to either, Halted or Running. You can target a specific AIOP task using any of the methods listed

below:

e The default task (0x0) is automatically targeted in all cases.
* On hitting a breakpoint the task is automatically targeted and presented in Debug view. The task needs to be the first

one which hit that breakpoint.

* To manually target a task (in order to inspect the stack, set a task specific breakpoint, etc.), you need to double-click on
the task row in the System Browser view.

AIOP Task Aware Debug, Rev. 05/2015
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AIOP OS awareness features

%5 Debug &2 =5

oD e &2 = [[s = | & d m-|

Upload Irace ‘
E OSMExample_AIOP_RAM_LS52085A_Hardware [CodeWarrior]
AIOP Task, id:0x0, core #0 (AIOP: Halted) (Suspended) o
o' Thread [0x0] (Suspended: Signal 'Halt received. Description: User halted thread.)
3 enable_scheduling() aiop.c: 135 0x00fe112e
2 main() main_AIOP.c:92 0x00fe0686
1 __start_SMP() __ start_z490.c:329 0x00feD0e6
AIOP Task, id:0xff, core #15 (AIOP: Halted) (Suspended)
o' Thread [0x0] (Suspended: Signal 'Halt received. Description: User halted thread.)
= 1 osm_timer_callback() entry_point.c: 79 0x00fe0352
B C:\Checkout\Accurew\DBG_BSP_LS_PA_10-23-1_int_2\eppc_support\CodeWarrior_Examples\Bareboard_
B C:\Checkout\Accurev\DBG_BSP_LS_PA_10-23-1_int_2\eppc_support\CodeWarrior_Examples\Bareboard_

Kl | i
£ Conso (’Z, Tasks (u Memeo (J{ﬁ Remo ﬂ_—z_\ Probl (0 Execu (EB Progr il!ih'ﬂﬁ- =0
L

= TaskAware | Taskid  [core  |PC | status | Accel1d -

0xf3 15 Oxfe093a Ready to execute, inhibited MA
AIOP Tasks Oxf4 15 0xfe093a Ready to execute, inhibited MNA

0xfs 15 Oxfe093a Ready to execute, inhibited MA

0xfg 15 Oxfedd3a Ready to execute, inhibited MA

0xf7 15 Oxfedd3a Ready to execute, inhibited MA

0xf8 15 Oxfe093a Ready to execute, inhibited MNA

0xfg 15 Oxfe093a Ready to execute, inhibited MNA

0xfa 15 Oxfens3a Ready to execute, inhibited A

0xfb 15 Oxfedd3a Ready to execute, inhibited MA

0xfc 15 Oxfe093a Ready to execute, inhibited MA

0xfd 15 Oxfe093a Ready to execute, inhibited MNA

Oxfe 15 Oxfeda3a Ready to execute, inhibited MA °

0xff 15 Dxfe0952 Executing NA =

4« | B

Figure 10. Targeting specific AIOP task

5.3 Task specific actions

While debugging an AIOP target with task awareness services activated, following targeting actions can be performed on the
tasks:

Read/Write Registers
1. Target another process from the System Browser view.
2. Perform some read/write operations on the task specific data including the entire GPR set) from the Register view.
You can observe different GPR set for each process.

Read/Write Memory

1. Target another process from the System Browser view.
Open Memory view.
3. Perform some read/write operations on the task specific data and on shared memory.

You can view the LCF/LS2085A AIOP_RAM.lcf from the OSM project to see which sections are shared and which
sections are specific to each task.

Per-Task Global Variables
1. Target another process from the System Browser view.
2. For both the processes, open the Variables view and add a global variable that has been declared as per-task variable,
using declspec(section ".tdata").

12

13 _ declspec(section ".tdata") wnsigned int T1 = 9;

Y

Figure 11. Editor view displaying __declspec(section "“.tdata")

AIOP Task Aware Debug, Rev. 05/2015
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Aiur OS awareness features

You can observer that the variables have the same virtual address but they point to different physical addresses and in
consequence have different values.

5.4 Enabling task memory locations

You can add task memory location columns in the System Browser view as follows:

1. Select Add task memory location columns in System Browser from the OS Awareness tab.

2. To add a new column entry, select a specific address for WS RAM (task specific). In the example listed below, the
checksum variable/entry was added from the task entry point, osm_timer callback () function and the address
(0x6c0) was extracted from the Variables view when the execution reached the entry point.

()= Variables 3 g Erealq:boints} H Registers} = Modules} =t 5 - |
Mame | Value | Location

)= tmi_id o' GPRE[0:31]
bﬁ ws_dst 0x000006cE 0x000006cE ™ Virtual

o | 0x000005c0 Virtual

0x00000000 SGPRB[0:31]

Figure 12. Variable view displaying selected checksum variable

Main | &)= Arguments Debugger 2 Source Environment | = Common § Trace and Profile
=} Main | % & Source| G | | &5

Debugger options
'Debug I EPPC Exceptions I Download | PIC I System Call Services I Other Executables I Symbolics 05 Awareness |

Target OS: IAIOP ‘I
Settings |

[¥ Enable AIOP task-specific breakpaints

¥ add task memory location columns in System Browser

Entry | MName | Address | Size | Visible | -
checksum OxBcd 4 Yes

Figure 13. OS Awareness tab displaying checksum entry
3. In the debug session, you can view the value of the checksum value directly from the System Browser view.

’E Console I/\E Tasks Ifﬂ Memary (ﬁﬁ Remate Systems ﬂ:z_\ Problems (Q Executables M

f= TaskAware | TaskId | core | rc | status | Accel 1d | checksum (0xsC0 = 4)
Ox0 o] Oxfed758 Executing A 000 0x00 0x00 0x00
AIOP Tasks o1 o 0x0 Ide NA 0x00 0x00 0x00 0x00
ox2 o 0x0 Idle NA 0x00 0x00 0x00 0x00
03 o 0x0 Idle NA 0x00 0x00 0x00 0x00
x4 0 0x0 Idle NA 0x00 0x00 0x00 0x00

Figure 14. System Browser view with checksum column

5.5 Adding OSM data and entry point columns

From the OS Awareness tab, you can activate task entry point and OSM data columns.

AIOP Task Aware Debug, Rev. 05/2015
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AIOP OS awareness features

Show task information in Systemn Browsen

Show task entry point in System Browser
Show task O5SM data in System Browser

[7] Retrieve information only for non-idle tasks

Figure 15. Show task information in System Browser options

You can enable the columns from the System Browser view during the debug session. To enable, right-click in System
Browser table and select Add/Remove columns > OSM [State, XPOS, TPOS]:SCOPE_ID.

E] Console | ¥ Tasks | [ Memory 8 Remote Systems [ Problems {3 Executables =1 System Browser 2 eh ¢ T8
= TaskAware  Ta51 Core PC Status Accelld OSM [State, XPOS, TPOS]:...  Entry Point o
00 1] (xfe0366  Ready to execute MA [*3, 0:0*, 0] 2 0012345610 ... osm_timer_callback(0xfel...
AIOP Tasks 0l 0 00T i popg | DO 00", 00]: 042345600 osm timer callback(0dfed..|
02 0 Oxfel73e Tt : “Yack(0xfed...|
0 0 OxfelT3e Add/Remove columns b v Core ack(0sfeD...
e 0 0xfed73e  Readyto execute, inhibited NA | ¥ PC ack(Dxfed...
5 0 0xfel73e  Ready to execute, inhibited NA | ¥ Status ack(Dxfel...
(173} 1] Oxfel73e  Ready to execute, inhibited  MNA v Accelld ackiludfel...
07 1] Oxfel73e  Ready to execute, !nh!b!ted MA mode (0x6C8 : 4) ackiludfel...
08 1] Oxfel73e  Ready to execute, inhibited  MNA ackiludfel...
0:0 0 00 Idle NA handle ([0x6C4 : 4)
Oxa 0 00 Idle NA || ¥ OSM [State, XPOTJ\\)TPOS]:SCOPE_ID
Oxb 1] 00 Idle MNA | Entry Point
(hee 0 (hd Tdle MA L1041 A 41 T S
] 1 ¢

Figure 16. System Browser view - Adding OSM data and entry point columns

5.6 Viewing and interpreting OSM data and entry point
information

The example below shows:
* task Oxef is currently executing (XX).
* task Oxff is not exclusive (XC) anymore. This task is also the first in line to exit scope.
* tasks Ox3f ..0xdf are in waiting for exclusivity (WX). Those tasks are set to Ready to execute, inhibited state by the
OSM, no task-specific breakpoint is hit.
* task Oxfe is not scheduled yet.

AIOP Task Aware Debug, Rev. 05/2015
Freescale Semiconductor, Inc. 11
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[t o SMExample_AIOP_RAM_LS2085A_Hardware [CodeWarrior]

é@ AIOP Task, id:0), core #0 (AIOP: Halted) (Suspended)
o Thread [0:0] (Suspended: Signal 'Halt' received. Description: User halted thread.)
3 enable_scheduling() aiop.c:135 0x00fellle
2 main() main_AIOP,c:82 0x00fel680
1 _start SMP() _start_2490,¢:329 0:00fe00e6
& AIOP Task, id:0xef, core #14 (AIOP: Halted) (Suspended)
o Thread [0:0] (Suspended: Signal 'Halt' received. Description: User halted thread.)
= 1 osm_timer_callback( entry_point.c:120 0x00fe0a2e

o s
Single Task Muttiple Tasks

Tasks w.mg Bk Tasks Waiting

for Exchusivi Excimirs, CoEmE 1o Transition
Task A o o o X Oaly
L e e EX Only
Task € EXCX

@ ) ® ) € ) )

Figure 4-1 Phases of an order Scope

only when STATE is WX and scope valid

XPOS3: Order scope exclusivity position. Valid
5cope identifier

I SCOPE_ID: Outermost order

OSM [State, XPOS, TPOS] SCDPE 1D

[WX ,0xb, Oxlb] :0x323f5600 ]

. Entry Point

2 Console | £] Tasks | [ Memory | 8 Remote Systems | (2. Problems | 03 Executables | =3 Progress | 8l SysteqpBfBuser 5 3

[ Teskdware 1o Core  PC Status
ofd 15 Odel93a  Idie

AIOP Tasks Ofe 15 Ddeddds Idie
o3 3 Oxfe0934  Ready to execute, inhibited
ot 4 DAE9H  Ready to executs, inhibited  [W bva, Bua] -G 85600
[ 1] 04fe934  Readyto execute, inhibited  [WX, 08, (5] : 0x323d5600
ol 6 0xfed934  Readyto execute, inhibited WX, 08, (5] : 02323c5600
w7 0:fe0934  Ready to execute, inhibited WX, 07, 0x7] : 0332375600
08f B 0:fel934  Ready to execute, inhibited WK, 0, 0] : (232365600
[ ] Oxfe934  Ready to execute, inhibited [WX, 0x5, 0x5] : 032355600
Oxaf 10 Oxfed934  Ready to execute, inhibited  [WX, (b, (ied] : (232345600
Dxbf 11 Ofel934  Ready to execute, inhibited (WX, 03, 03] : 032375600
Oucf 12 Oufe093  Readyto execute inhibited  [WX, 02, (2] (x32365600
Oudf 13 Ode093  Readyto execute, inhibited WX, 0, 0l : 0x32355600
Onef 14 Odfedae  Executing XX, 040", 050 : 012345600
Off 15 Ddels32 Idle [XC, 050°, 050°] : 010000000

)

(o]

osm_timer_callback(lfed938)
osm_timer_callbackDufed934)
asm_timer_callback{D:fedo24)
asm_timer_callback(l:fed934)
esm_timer_callbackiDufed934)
asm_timer_callbackiDded934)
osm_timer_callback{lxfed934
osm_timer_callback(ixedd34)
osm_timer_callback{tufe0934)
osm_timer_callback{lufe0934)
osm_timer_callback(ife0934)
osm_timer_callback(lfe0934)
osm_timer_callback(lfed934)

- TPOS: Order scope transition
position. Valid when scope
valid, used when STATE is WT
to determine scope exit order

Task entry point
address. In this
particular example
all the tasks have the
same entry point

Figure 17. Viewing and interpreting OSM data and entry point information

6 AIOP task specific breakpoints

A finite number of tasks can exist and execute simultaneously inside an AIOP. The life cycle of an AIOP task is usually very
short, and at any given point of time, on a core, so there may be tasks from different sources and different networking
protocols. AIOP specific breakpoints provide a mechanism for debugging only the selected tasks, without affecting other

tasks.

AIOP task specific breakpoints can be set via debugger shell or directly from GUI (source files).

6.1 Enabling AIOP task-specific breakpoints

The AIOP task-specific breakpoints support is enabled by default in CodeWarrior, but in case you want to disable/enable it,
you can do this by selecting Debugger > OS Awareness tab from the Debug Configurations dialog, then check/clear the

Enable AIOP task-specific breakpoints option, as the following figure shows:

Mame; |AIDP-ﬁIeAIOP_RAM_LSZDBSA_AIOP_DownIoad

Main r(xl= Arguments (‘ﬁﬁ- Debugger

= Source Environment | =] Common | @ Trace and Profile
&

Debugger options

Target O5: IAIOP 'I

Settings |

[V Enable AIQP task-spedfic breakpoints

.Debug I EPPC Exceptions I Download I PIC I System Call Services I Other Executables I Symbolics 05 Awareness I

Figure 18. Enable AIOP task-specific breakpoints option
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Currently, following five types of AIOP specific breakpoints are supported, as listed below:

Table 4. AIOP specific breakpoints

Type Scope Effect Description
AIOP, Any Task, Global Halt, |Any Task Global Halt Any task may hit the
Software Breakpoints breakpoint and when it does it
triggers the AIOP global halt.
AIOP, Any Task, Global Halt, |Any Task Global Halt Any task may hit the
Hardware breakpoint and when it does it

triggers the AIOP global halt.
This method uses a hardware

breakpoint.
AIOP, Any Task, Task Halt, Any Task Task Halt Any task may hit the
Software breakpoint and when it does it
is suspended from execution.
AIOP, One Task, Global Halt, |Current Task Global Halt Only current task may hit the
Software breakpoint and when it does it
triggers the AIOP global halt.
AIOP, One Task, Task Halt, |Current Task Task Halt Only current task may hit the
Software breakpoint and when it does it

is inhibited for scheduling for

debug purposes.

The AIOP breakpoint types can be categorized as follows:
* TASK specific
* A kind of software breakpoints that are used to stop tasks (not cores) from executing in an non-intrusively way,
without halting the AIOP system.
» To make this possible tasks are placed in debug inhibited for scheduling mode. Not to confuse with inhibited for
scheduling mode set by Ordering Scope Manager (OSM).
 Task specific breakpoints are used to stop a single task or all tasks that reach a certain point in code.
* Task specific breakpoints are used to step tasks without interfering with other Core Task Schedulers in the AIOP
system.
* GLOBAL HALT
» These breakpoints behaves like normal code breakpoints and they cause global halt on the entire AIOP system,
that is stop all CTS from running.
* Global halt breakpoints are hardware breakpoints and task specific software breakpoints, set for a certain task or
all tasks that reach a part of code.
* They are used as default for stepping while tasks are not scheduled (example, during CTS initialization or inside
main())

6.2 Setting AIOP task specific breakpoint from source files

To.set an AIOP task specific breakpoint from source files. follow these steps:
1. Open a source file.
2. Select the breakpoint type, to do this, right-click on the bar from the left side of the source file and select Breakpoint
Types from the context-menu.

NOTE
This setting is global and any further breakpoint set from the source files will be
installed with this property.

AIOP Task Aware Debug, Rev. 05/2015
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3. Then select the type of the breakpoint you want to set.

ain_AIOP.C entry_point.c &3

uint8_t ws_dst[DMA_SIZE];

enum speed_t speed;

enum flow_t flow;

struct flow_tracker *tracker;
uint3z_t loops, i;

uintlé_t checksum;

uint64_t mutex;

uint32_t scopeid;

33 // end of variable declarations

(S T N S ]

handle = TMAN_GET_TIMER_HANDLE{@x6@);

tmi_id = (uint3_t)handle;

Sosmsid ddeffideson swinecnigu) o))
Toaggle Breakpoint ’
Enable Breakpaint

Ereakpoint Properties. ..

B -
Enabile breakpaint imcurrent cantext AIOP, k Task, Global Halt, Hardware Breakpoints
Enabile breakpoint inall contexks AIOP, Any Task, Task Halt, Software Breakpoints

AIOP, One Task, Global Halt, Software Breakpoints

= Goto Annatat Chrl-L
= o L8 AnnaEHar ! AIOP, One Task, Task Halt, Software Breakpoints
sy Add Bookmark... C/C++ Auto Breakpoints
_ Add Task... CJC++ Hardware Breakpoints
CJC++ Software Breakpoints
v Show Quick Diff Ctrl+5hift+Q
v Show Line Numbers
Folding 3
Preferences...
Show Annotation Columns

Figure 19. Editor view - Breakpoint Types option
4. Double-click on the line on which you want the breakpoint to be set. To demonstrate the AIOP per task breakpoints
capabilities, the breakpoints need to be set in the entry point, that is, osm_timer callback().

%5 Debug 2 = O || Breakpeints &3 . i Registers | =i Modules| (9= Variab\eq =g

¥ XK@ w|mE2%g T
Context

M D 0 Elz.a e A 3|

P | Upload Trace |
E OSMExample_AIOP_RAM_LS2085A_Hardware [CodeWarrior]
AIOP Task, id:0x0, core #0 (AIOP: Halted) (Suspended)
1® Thread [0x0] (Suspended: Signal Halt received. Description: User halted thread.)
2 main() main_AIOP.c:40 0x00fe0540
1 _ start_SMP() _ start_z490.c:329 0x00felies
b Ci\Checkout\Accurey\DBG_BSP_LS_PA_10-23-1_int_2\eppc_support\CodeWarrior_Ex

¥_DO
& osm_timer_callback; custom type=AIOP, Any Task, Global Halt, Software Breakpoints, AICOP Task, id:0x0, core

4 | il | i
[ entry_point.c &2 main_AIOP.c 1»1.2 = 0|z Disassembly i3 EE Qutlinq IEnber location here v =2 H
65 void osm_timer callback() | 48 { |

66 { % aafe0540: e_stwu rsp,-112(rsp)
7 uint32_t mode, handle; pafeas44d: se_mflr r@
68 int32_t ordered_arrival; pofe@546:  e_stw r@,116(rsp)
9 uintd_t tmi_id; eafeds4a: e_stmw r26,88(rsp)
70 uintd t ws_dst[DMA SIZE]; J 41 void *pa = (wvoid *)_seg_addr_; // Boundary between presentation ar
1 enum speed_t speed; patedsde: e_li r3,2e8
2 enum flow_t flow; aafeds52: e_stw r8,68(rsp)
3 struct flow_tracker *tracker; 43 struct additional_dequeue_context *adc = (struct additional_dequeuc
4 uint32 t loops, i; eafe@556: se_li r3e,64
5 uintlé_t checksum; 51 mem_alloc_init(DDR_ADDR, DDR_SIZE, @, @, @, @,
5 uint64_t mutex; eafe@553: se_li r3,0

uint32_t scopeid; pafeds5a: se_li r@,@

33 // end of variable declarations oefeBd55¢: se_stw r3,12(rsp)

handle = TMAN_GET_TIMER_HANDLE (@x6@) ; @BfeBSSe:  se_stw r@,B8(rsp)

tmi_id = (uintd_t)handle; eafeds68: se_li rg,@

pefeds62: se_stw r@,16(rsp)
scopeid = ldwbrx((uint32_t*)(@x68+8x1c)); pafeds6d: e_lis rg,exelee
osm_new_scopeid_notify(scopeid); p@fe@568:  e_addléi r3,rs,15872
il BafaBEAr - ca 14 rB 6 ¥
J | _'I_I 4 | ;l_l

Figure 20. Editor view - Breakpoint Types option
5. Now you can run the project, the behavior for information about each specific AIOP per-task breakpoint see Enabling
AIOP task-specific breakpoints.

AIOP Task Aware Debug, Rev. 05/2015
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6.3 Setting AIOP task specific breakpoint using debugger shell

To set an AIOP task specific breakpoint using debugger shell, follow these steps:
1. Select Window > Show view > Debugger Shell from the IDE menu bar.

The Debugger Shell view appears.

2. Typebp -custom to see all available AIOP task specific breakpoint types.

[%% pebugger Shell 53 w5 = T O

CodeWarrior Debugger Shell vi.@

#>bp -custom

AIOP, Any Task, Global Halt, Software Breakpoints I
AIOP, Any Task, Global Halt, Hardware Breakpoints

AIOP, Any Task, Task Halt, Software Breakpoints

ATIOP, One Task, Global Halt, Software Breakpoints

ATIOP, One Task, Task Halt, Software Breakpoints

s

Figure 21. Debugger Shell view displaying all available AIOP task specific breakpoint
types
3. In the debugger shell, type next command: bp -custom “BreakpointType” func
Where,
* BreakpointType is one of the five types presented above
* func is the desired function/symbol name where you want to place the breakpoint

[ Debiseer Sl <G ETEN

¥>bp -custom

ATIOP, Any Task, Global Halt, Software Breakpoints
AIOP, Any Task, Global Halt, Hardware Breakpoints
AIOP, Any Task, Task Halt, Software Breakpoints
AIOP, One Task, Global Halt, Software Breakpoints

AIOP, One Task, Task Halt, Software Breakpoints I

¥>bp -custom “AIOP, Any Task, Global Halt, Software Breakpoints™ osm_timer_callback
id instance address type enabled? process description
#3 #1 w:exeefe@73e AIOP, Any Task, Global Halt, Software Breakpoints ENABLED 12

entry_point.c, line 66, osm_ti
mer_callback [0SMExample-tileAIOP_Simulator.elf]

| e
Figure 22. Debugger Shell - bp -custom command
9= Variables il RegisterﬂE?mModules] ®x % ca| e | 0E Y =0

Mame | Context | Address | Type
E [F .4 entry_point.c [function: osm_timer_callback]
& osm_timer_callback;custom type=AIOP, Any Task, Global Halt, Softwal AIOP Task, id:0x0, core #0 (AIOP Tile: Halted)  Virtual:0x00fe073e Software

Figure 23. Breakpoints view

AIOP Task Aware Debug, Rev. 05/2015
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6.4 Example for using Breakpoint AIOP, Any Task, Global Halt

To reach the state in the initial state as the following figure shows, is enough to enter in debug as described in the Debugging
OSM example project using CodeWarrior IDE section.

Any task that would uses this type of breakpoint halts the whole system.
Initial State:

1. Task 0x0 is at main function

2. Set a breakpoint of the type, AIOP, Any Task, Global Halt in entry point.c (osm_timer callback()
function - line 79)

3. Click Multicore resume.

%5 Debug 52 =

=

o B e &l g T d | Ml | b | S
F-[€ | L52085QD5_ATOP-AIOP_RAM_L52085A_AIOP_Download [CodeWarrior]
EI@ ATOP Task, id:0x0, core #0 (AIOP: Halted) (Suspended)
El-gf Thread [0x0] (Suspended: Signal 'Halt’ received. Description: User halted thread.)
= 2 main() main_AIOP.c:40 0x00fe0540
1__start_SMP{) _ start_z490.c:329 0x00fe0d0es
] Ci\Layouts'Proiecte) 52_TaskAware| 52085005 _ATOP-ATOR\RAM\L 52085005 _AIOP-AIOP. elf (4/6/15 7: 12 PM)

©g Breakpoints £3 *&C\b@%b\lag’bvmﬁ
Name | Context
= M .6 entry_point.c fine: 79]

& osm_timer_callbadk;custom type=AIOP, Any Task, Global Halt, Software Breakpoints, AIOP Task, id:0x0, core #0 [(AIOF

4| | |
[:c] main_atop.c (IB aiop.c (@ entry_point.c 5% (3 LS2085A-AFM_AIOP_RAM ] [b] app.h )”u =0
uintls_t checksum; |
uint64_t mutex;

uint32_t scopeid;

33 // end of variable declarations

handle - TMAN_GET_TIMER_HANDLE (@x6@); —
tmi_id = (uintd_t)handle;

scopeid = ldwbrx((uint32_t*)(@x6e+0xlc));
osm_new_scopeid_notify(scopeid);

/*

* 5TEP 1, start executing in XX

* while in XX get order number, and generate a random number =

* +o datarmine flow A/B _and nath facticlow _I_I
>

< |

El console f{—‘. Tasks fﬂ Memory (Jﬁ Remote Sy (EA Problems (@ Executable (93 Progress fgﬂ System Br &4 =4
B3 $
= Task Aware | Task1d | care | Pc | status | Accel 1d -
ox0 o 0xfe0540 Executing NA
AIOP Tasks 0x10 1 Oxfelile Ide MNA
ox11 1 0xfe033a Ide MA
012 1 0xfe023a Ide MNA
0x13 1 0xfe093a Ide NA
Ox14 1 oxfe0s3a Idle MNA
%15 1 0xfe0s3a Ide MA
Ox15 1 Oxfe033a Ide MA
%17 1 0xfe093a Ide NA
0x18 1 oxfe0g3a Idle NA
0x18 1 0xfe0s3a Ide MNA
Ox1z 1 Oxfe033a Idle MNA -
4| | >

Figure 24. Initial state

Final State:

1. The AIOP is Halted (Suspended), a breakpoint is reached for task Oxff.
2. Task Oxff is targeted as result of reaching the breakpoint.
3. The whole system is halted.

AIOP Task Aware Debug, Rev. 05/2015
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%5 Debug 22 =08
=
“ DB Ela e o Flie 3| MM w | Fbadiiae | 5

E-[c | L52085QDS_AIOP-AIOP_RAM_L53085A_AIOR_Download [CodeWWarriar]

=-§ ATOP Task, id:0x0, core 0 {AIOP: Halted) (Suspended)

E'--m@ Thread [0x0] (Suspended: Signal 'Halt' received. Description: User halted thread.)

3 enable_scheduling() aiop.c: 135 0x00fe 112e
h 2 main{) main_AIOP c:92 0x00fe0656
; = 1 _ start_SMP() __ start_z490.c: 329 Ox00fe00ed
-§8 ATOP Task, id:0xff, core #15 (Suspended)

E'--m@ Thread [0x0] (Suspended: Signal 'Halt' received. Description: User halted thread.)
‘ = 1 osm_timer_callback{) entry_point.c: 78 0x00fe0852
] Cr\ayouts\Proiecte!| 52 TaskAware\L52085QDS_ATOP-AIOP\RAM\S 2085QDS_ATOP-ATCP eff (4/6/15 6:48 PM)
pi] C:\Layouts\Proiecte\L52_TaskAware!|L52085Q05_AIOP-AIOP\RAM\LS 2085003 _AIOP-AIOP.elf (4/5/15 6:53 PM)

g Breakpaoints £3

R P w|mEE~=0

Name

| Context

= [ e entry_point.c fine: 74]

¢ osm_timer_callback;custom type=AIOR, Any Task, Global Halt, Software Breakpoints, AIOP Task, id:0x0, core #0 (AIOF

Aem nan aid nn

<

scopeid = ldwbrx((uint32_t*

i Fad =

33 // end of variable declaraticns
handle = TMAN_GET_TIMER_HANDLE(®x68);
tmi_id = {uintd_t)handle;

) (Bx6e+8xlc));
1A -

4| | i
main_AIOP.c (@ aiop.c f entry_point.c £2 3 L52085A-AFM_AIOP_RAM 1 [b] app.h -]»LZ =0
uintlé_t checksum; :I
uinte4_t mutex;
uint32_t scopeid; iy

il

E consale (z. Tasks (u Memory (jﬁ Remote Sy (& Problems (O Executable (93 Progress w
B3 $
= TaskAware | Task1d | core | rc | status | Accel 1d -
oxf4 15 Oxfe093a Ready to execute, inhibited  MA
AIOP Tasks 0xf5 15 Oxfe093a Ready to execute, inhibited  NA
Oxfa 15 Oxfedd3a Ready to execute, inhibited  MA
oxf7 15 Oxfe093a Ready to execute, inhibited  MA
oxfg 15 Oxfe093a Ready to execute, inhibited  MA
0xfa 15 Oxfens3a Ready to execute, inhibited  MA
xfa 15 Oxfedd3a Ready to execute, inhibited  MA
Oxfb 15 Oxfe093a Ready to execute, inhibited  MA
Oxfc 15 Oxfe093a Ready to execute, inhibited  MNA
oxfd 15 Oxfens3a Ready to execute, inhibited  MA
Oxfe 15 Oxfedd3a Ready to execute, inhibited  MA
Oxff 15 Oxfed952 Executing MA hd
.| |+

6.5 Example for using Breakpoint AIOP, Any Task, Task Halt

Figure 25. Final state

For this type of breakpoint, the task is inhibited without halting the system.

Initial State:
1. Task 0xO0 is at main function.

2. Set a breakpoint of the type, AIOP, Any Task, Task Halt in entry point.c (osm_timer callback() function

- line 79).
3. Click Multicore resume.

AIOP Task Aware Debug, Rev. 05/2015
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%5 Debug 32 =g

=2

w e e @lﬂ.@.@%liﬁ>¢>_ﬁ?lgﬁ’ﬂyﬂwﬂmvlﬁgunloadﬂace
=-[T] L52085QD5_AIOP-AIOP_RAM_LS2085A_AIOP_Download [CodeWWarrior]
=] @ AIOP Task, id:0x0, core #0 (AIOP: Halted) (Suspended)
[ Thread [0x0] (Suspended: Signal 'Halt’ recsived. Description: User halted thread.)
= 2main{) main_AIOP.c:40 0x00fe0540
-2 1 _start_SMP() _ start_z490.c:329 0x00fe00e6
“pi Ci\Layouts\Proiecte|52_TaskAware|LS2085Q0S_AIOP-AIOP\RAM\L52085QD5_AIOP-AIOP. lf {(4/6/15 7:19 PM)

©g Breakpoints &3 “sﬁob@%klad:ﬁv:ﬁ
MName | Context
= [ & entry_point.c ine: 78]

@ osm_timer_callback;custom type=AIOF, Any Task, Task Halt, Software Breakpoints, | AIOP Task, id:0x0, core #0 (AIOF

1| | |

[ ] main_a1oP.c ( siop.c f@ entry_point.c 2 (3 LS2085A-AFM_AIOP_RAM ) [h] app.h 1”12 =08

uintls_t checksum; ;I
uints4_t mutex;

uint32_t scopeid;

33 // end of variable declarations

handle = TMAN GET TIMER HANDLE(®8xE8); —

tmi_id = (uintd_t)handle;

scopeid = ldwbrx((uint32_t*)(@x6@+exlc));
osm_new_scopeid notify(scopeid);

o

* STEP 1, start executing in XX

* Wwhile in XX get order number, and generate a random number =

% +n Aatarmine Flow AR and math Fact/elow _I_I
3

4 |

El console [.Z, Tasks [ﬂ Memory (Jﬁ Remote Sy ﬂl Problems (ﬁ Executable (ﬁa Progress fgﬂ System Br 23 =0
B3
= Task Aware  Task1d Core PC Status Accel 1d -
t
AIOP Tasks Ox10 1 Oxfe112e Idle MA
Ox11 1 Oxfe093a Idle A
Ox12 1 0xfe093a Idle MNA
Ox13 1 oxfe0s3a Idle A
Ox14 1 0xfeds3a Ide MA
0x15 1 Oxfed93a Idle A
Ox16 1 0xfe093a Idle NA
ox17 1 oxfe0s3a Idle MA
Ox18 1 0xfeds3a Idle MA
Ox19 1 Oxfe033a Idle MA
Oxla 1 0xfe093a Idle NA hd
| | _'l_I

Figure 26. Initial state

Final State:

1. The AIOP is in Running state, a breakpoint is reached for task Oxff, and the system is NOT halted.

2. Task Oxff is targeted as result of reaching the breakpoint.

3. Task 0x0 is running because it did not reach the breakpoint. There are three supported scheduling order modes:
unordered, concurrent, and exclusive. In this example, AIOP is running in exclusive mode (only one task has the
privilege to run at a specific moment and the rest are inhibited by OSM until the lock is released). If the AIOP is
running in concurrent mode (several tasks may run concomitantly), in such case, several tasks reach the breakpoint but
only the task that reach the breakpoint first is targeted.

AIOP Task Aware Debug, Rev. 05/2015
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%5 pebug 32 =0

-

B e @|?}.@ %|i=€>4=€>_ﬁi|¢3g’ o @ om v|%UploadTrace =
E"' L52085QD5_AIOP-AIOP_RAM_LS2085A_AIOP_Download [CodeWarriar]
{ff;) AIOP Task, id:0x0, core #0 (AIOP: Running)
-+ Thread [0x0] (Running)
{ff;) AIOP Task, id:0xff, core #15 (AIOP: Running) (Suspended)
-0 Thread [0x0] {(Suspended: Signal 'Halt' received. Description: User halted thread.)
= 1osm_timer_calback() entry_point.c: 79 0x00fe0952
s Ci\Layouts'Proiect=\L52_TaskAwareLS2085QDS_AIOP-AIOP\RAM\LS2085QDS5_AIOP-AIOP. lf (4/6/15 7:19 PM)
s Ci\Layouts'Proiect=\L52_TaskAwareLS2085QDS_AIOP-AIOP\RAM\LS2085QDS5_AIOP-AIOP. lf (4/6/15 7:22 PM)

9 Breskpoints 3 *&Op‘:ﬁ\ilagfpvzﬁ
MName | Context
=l [ e entry_point.c fline: 73]

& osm_timer_callbadk;custom type=AIOF, Any Task, Task Halt, Software Breakpoints, | AIOP Task, id:0x0, core #0 (AIOF

] | |
[€] main_ATOP.c (@ aiop.c (@ entry_point.c B2 (3 LS2085A-AFM_AIOP_RAM ] [H app.h ]”u =8
uintl6_t checksum; -
uint64_t mutex;

uint32_t scopeid;

33 // end of variable declaraticns

handle = TMAN_GET_TIMER_HANDLE(8x68); —
tmi_id = (uintd_t)handle;

scopeid = ldwbrx((uint32_t*)(exse+exlc));
osm_new_scopeid_notify(scopeid);

e

* STEP 1, start executing in XX
ile in XX get order number, and generate a random number _ILI
3

Aotarmina £law AFB and math Factic]ln |

4

E] console (Z‘ Tasks (n Memory (J{E Remote 3y (BJ Problems (G Executabl (93 Progress (E,ﬂ System Br &3 =0
L
= Task Aware | Task1d | core [ rc | status | AccelId -
Oxf4 15 Oxfe033a Ready to execute, inhibited  NA
AIOP Tasks 0xf5 15 Oxfe093a Ready to execute, inhibited  MA
oxfa 15 0xfe093a Ready to execute, inhibited  MA
0xf7 15 Oxfeds3a Ready to execute, inhibited  NA
0xf@ 15 Oxfe0s3a Ready to execute, inhibited  NA
0xfa 15 Oxfe033a Ready to execute, inhibited  MA
Oxfa 15 0xfe093a Ready to execute, inhibited  NA
oxfh 15 Oxfeds3a Ready to execute, inhibited  MA
Ofc 15 Oxfeds3a Ready to execute, inhibited  NA
Oxfd 15 Oxfe093a Ready to execute, inhibited  MA
Oxfe 15 Oxfe093a Ready to execute, inhibited  NA
ute, inhibited

Figure 27. Final state

7 AIOP per-task stepping

The default step-in and step-over operations are using run-control operations per system. More exactly, when a step-over is
used a temporary breakpoint is set and the entire system will be run. But, there is also support that emulates the per-task
stepping — when the per-task stepping mode is active only the targeted task will make that step operation. For AIOP per-task
stepping is used a temporary custom breakpoint — “AIOP, One Task, Task Halt, Software Breakpoints”.

The following section describes how you can enable or disable from debugger shell or GUI the AIOP per-task mode:
* Enabling AIOP per-task stepping from GUI
* Enabling AIOP per-task stepping from debugger shell
e Common task stepping issue
* Step per-task only on active tasks

7.1 Enabling AIOP per-task stepping from GUI

You can enable the AIOP per-task stepping mode from GUI using the Task Stepping mode button.
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Figure 28. Task Stepping mode button

After a task step, that task will be shown in the System Browser as Ready to execute, inhibited.
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[l .o entry_point.c [line: 73]

1| | |
] main_a1op.c entry_point.c £ [ app.h 1 [E] L520854-QD5_AIOP rea 1 k] aiop.h ]”14 =8
uintlé_t checksum; ;I
uinté4_t mutex;
uint32_t scopeid;
53 // end of variable declarations
handle = TMAN GET TIMER HANDLE(®xE8); —

tmi_id = (uintd_t)handle;

scopeid = ldwbrx((uint32_t*)(@x68+8x1c));
osm_new_scopeid_notify(scopeid);
7

* STEP 1, start executing in XX

* Wwhile in XX get order number, and generate a random number =
* 4o dotacmine Flow AR and nath Factlelom _I_I
¥

El console (E Tasks (u Memory (jﬁ Remote Sy ﬂ}_\ Problems (O Executabl [EB Progress fgﬂ System Br &3 =g
B3
= Task Aware | Task1d | core | rc | status | Accel 1d -
0xfaq 15 Oxfeds3a Ready to executs, inhibited A
AICP Tasks 0xf5 15 Oxfels3a Ready to execute, inhibited MA
Oxf6 15 0xfe033a Ready to execute, inhibited MA
0xf7 15 Oxfe093a Ready to execute, inhibited MA
oxfa 15 oxfe0s3a Ready to execute, inhibited MA
0xfa 15 Oxfels3a Ready to execute, inhibited MA
Oxfa 15 0xfe033a Ready to execute, inhibited MA
Oxfb 15 Oxfe093a Ready to execute, inhibited MA
Oxfec 15 oxfe0s3a Ready to execute, inhibited MA
Oxfd 15 Oxfels3a Ready to execute, inhibited MA
Oxfe 15 Oxfe033a Ready to execute, inhibited MA
Oxfe0s Rea te, inhibited
4 >

Figure 29. System Browser as Ready to execute, inhibited

7.2 Enabling AIOP per-task stepping from debugger shell

To enable the AIOP per-task stepping from the debugger shell, follow these steps:

1. Open Debugger Shell view by selecting, Window > Show View > Debugger Shell from the IDE menu bar.
2. Use the cmdwin: :eppc: : taskstepmode command to activate/deactivate task level stepping. It can be used as
follows:
* cmdwin: :eppc: :taskstepmode — gets the task stepping mode used
* cmdwin: :eppc: :taskstepmode on — activates stepping at task level
* cmdwin: :eppc: :taskstepmode off — deactivates stepping at task level; in this case, the debugger uses
stepping at system level
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taskstepmode status : off
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| i

Figure 30. Debugger Shell view - cmdwin::eppc::taskstepmode command

7.3 Common task stepping issue
A common situation were a step can apparently fail is when a Global Halt breakpoint is left behind while stepping through a
task:

1. Set a Global Halt breakpoint at osm_scope_enter to exclusive with increment scope id.
2. Click Multicore resume, a task reaches the breakpoint.
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= M .e entry_point.c fine: 121]
[¥] ¢ osm_timer_callback;custom type=AIOP, Any Task, Global Halt, AIOP Task, id:0x0, core #0 ... Virtual:0x00fe0a34

2| | |
main_AIOP.c @ entry_point.c &% @ o0sm.C 1 aiop.c 1»3 =0
* acknowledge timer with call back ;I

* drop out of exclusive mode in parent, keep in child, just for testing
* returns in concurrent but we are about to transition to concurrent with new s:
*y

osm_scope_enter_to_exclusive_with_increment_scope_id(); // relinquish XX in parei
tman_timer_completion_confirmation(handle);
osm_scope_exit(); f/{ return to parent but

/
.:-: TR A b 2 e A e B e Bl e i
1| | Bl

& console f.Z, Tasks fﬂ Memory (Jﬁ Remote § ﬁ’@ Target Ta ([g Problems (O Executabl (gﬂ SystemB 53 =0
e
= Task Aware | Task1d | core | rc | Status | Acceld ] -
Oxf2 15 Oxfe093a Ready to execute  MA
AIOP Tasks oxf3 15 Oxfe093a Ready to execute  MNA
fq 15 Oxfens3a Ready to execute NA
05 15 Oxfend3a Ready to execute  MA
Oxfa 15 Oxfe093a Ready to execute MA
oxf7 15 Oxfe093a Ready to execute  MNA
Oxfg 15 Oxfens3a Ready to execute  MA
fa 15 Oxfeds3a Ready to execute MA
Oxfa 15 Oxfe093a Ready to execute MA
Oxfb 15 Oxfe093a Ready to execute  MNA
oxfc 15 Oxfe093a Ready to execute  MA
efd 15 Oxfeds3a Ready to execute MA
Oxfe 15 Oxfe093a Ready to execute MA
Oxff 15 Oxfeda34 Executing NA -

Figure 31. Multicore resume - task reaches the breakpoint
3. Delete the Global Halt breakpoint at osm_scope_enter_to_exclusive_with_increment_scope_id and set a Global
Halt breakpoint in the entry point (at the beginning of osm_timer callback function).
4. Single step task Oxff - the task apparently fails to reach the next line because another task just kicks in and triggers an
AIQP global halt.
5. Task Oxff reaches the breakpoint from entry point.
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AIOP per-task stepping

Figure 32. Task 0xff reaches the breakpoint from entry point

To avoid this situation use Task Halt breakpoints or just uninstall (do not delete them) any Global Halt breakpoints so they

don’t affect the stepping.

7.4 Step per-task only on active tasks

It is common for AIOP tasks to be preempted after executing a hardware accelerator call, so they cannot step on non-active
tasks (Ready to execute, inhibited).

While IDE tries to step on this task, following error message appears:

¥ Error @

Target request failed: Failed to step, Step Operations are allowed only on
active/executing threads.

Figure 33. Error dialog

In this situation you need to wait until the task is scheduled again in order to continue stepping.
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8 AIOP run-control operations

This section explains the AIOP run-control operations, and contains the following section:
* Resuming task execution

8.1 Resuming task execution

The following operations can be executed on the tasks, as shown by the figure listed below:

%5 Debug 32 o Q e =0
LB . afgs s | Sl -~
2-[£] L520850QD5_AIOP-AIOP_RAM_L52085A_AIOP_Download [CodetWarrior]
- AIOP Task, id:0x0, core £0 (AIOP: Halted) (Suspended)
E---m@ Thread [0x0] {Suspended: Breakpeint hit.)
! "= 1 0sm_timer_callback{) entry_point.c:66 0x00fe033a
E'@ AIOP Task, id:0xe, core #0 (Suspended)
El-5f* Thread [0x0] (Suspended: Breakpoint hit.)
= 2 task_random{) entry_point.c: 247 0x00fe0ea2
i 1 osm_timer_callback() entry_paoint.c:92 0x00fe0%a
gl CoMayoutsProiectelL52_TaskAware\L520850DS_AIOP-AIOP\RAMYS20850D5_AIOP-AIOP. elf (4/7/15 12:22 PM)
~pil Ci\layouts\Proiecte) S2_TaskAware\L52085QD5_AIOP-AIOP\RAM\LS2085QDS_AIOP-AIOP. elf (4/7/15 12:27 PM)

= consol (é Tasks [ﬂ Memary (Jﬁ Remote ﬁ@ Target T (TA Problem (O Executa (gﬂ System &4 =0
L
= Task Aware | Tack1d | core | rc | status | Accelld =+
Oxd 1} Oxfed93a Ready to execute MA
AIOP Tasks Oxe 0 Oxfedeal Executing MNA
oxf 1} Oxfed4b4 Ready to execute MA
0x10 1 Oxfed93a Ready to execute MA
0x11 1 Oxfed93a Ready to execute MA
0x12 1 Oxfed93a Ready to execute MA
0x13 1 Oxfed93a Ready to execute MA b
0x14 1 Oxfed93a Ready to execute MA
0x15 1 Oxfed93a Ready to execute MA

Figure 34. Resuming task execution

1. When the AIOP is Halted, resuming a single task results in an global resume similar to multicore resume. In Running
mode, only the selected task continue execution (or brought out of debug inhibited for scheduling).

2. The stepping operations also resume execution of tasks, as in case of a single task continue.

3. Multi-core resume executes a global AIOP resume.

N =0
H® - moE S| SN Em-

=-[£] L52085QD5_ATOP-AIOP_RAM_L52085A_AIOP_Download [CodeWarrior]

- AIOP Task, id:0x0, core #0 (AIOP: Running) o

-2 Thread [0x0] (Running)

------ s Ci\Layouts\Proiecte)LS2_TaskAware\L52085QDS_AIOP-AIOP\RAMILS 2085QDS_AIOP-AIOP. elf (4/7/15 2:31 PM)

=l consol (‘2. Tasks (u Memary (JE Remote ﬁa Target T E'._\ Problem (O Executa (53 System &3 =0
Mo information available for the active debug context o

Figure 35. Multi-core resume
4. After a global resume all tasks are removed from the Debug view - except the default task. One exception is when
single core resume is executed and the task was manually targeted from the System Browser view. On multicore
resume this exception is not applicable. The targeted tasks from Debug view presents the AIOP state as Running.
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Running OSM example on LS2 simulator

5. The System Browser view shows only the debug inhibited for scheduling tasks. In AIOP Halted mode the tasks are
assumed to be inhibited for scheduling.

9 Running OSM example on LS2 simulator

In case of using simulator connection, you need to install the Simulator package.

The simulator needs a Linux 64-bits machine, so if you are running the CodeWarrior for Linux you can run both
CodeWarrior and simulator on the same machine.

If you’re running the CodeWarrior for Windows, during installation a dialog appears on your screen to set the IP of the Linux
64-bits machine and the location where you want to install the simulator.

Simulator setup:
1. If you’re running the CodeWarrior on a Linux machine, note that the simulator is already unpacked under Common/
ccssim folder, so you can skip to the step 4.
2. For running the CodeWarrior software on a Windows machine, if you did not make a remote installation of the
simulator during your CodeWarrior installation process, you can get the same from the following location of the
CodeWarrior layout:

<CW_Layout>/Common/CCSSim/LS_SIM RELEASE 0 X 0 XXXX XXXXXX.tgz
Move the file to the Linux x86_64 machine and untar it.
4. Copy the following simulator initialization files from the ${CW_for netAPP}/CW_APP/LS/
CodeWarrior Examples/Bareboard Examples/AIOP OSM example folder to <CW Layouts>/Common/CCSSim:
* LS2085A system test cw OSM.cfg
* 1s2085a_sim_init_params_OSM.cfg
5. Start the ccssim2 from ccSsim folder. In the example listed below, the debugging port is 40970 (this can also be set
up in CodeWarrior launch configurations)

et

./ccssim2 -port <port> -smodel "ls_sim config file=LS2085A system test_cw_OSM.cfg" -
imodel "ls_sim_init_file=1s2085a_sim init_params_OSM.cfg"

CodeWarrior setup:
1. Select the Simulator target for the OSM example from the CodeWarrior Projects view.

& o6 Sy
= LCF v Hardw
= Lib

Figure 36. CodeWarrior Projects view
2. Right-click and select Build Project.

The IDE builds the project.

3. Configure the connection settings. For connecting to simulator, you need to perform the following steps:
a. Select Run > Debug Configurations from the IDE menu bar.

The Debug Configurations dialog appears.

b. From the left panel, select OSMExample-AIOP_RAM_LS2085A_Simulator launch configuration.
c. From the right panel, click Edit from the Target Settings group and specify the IP of the Linux machine where
the simulator is running and the debugging port used when starting the simulator.
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Target: | OSMExample-AIOP_RAM_L52085A_Simulator Target E| Edit... | Dew. .. |

Connection type: |CCSSIM2 155 =l

Connection | Advanced I

CCS server
£ Automatic launch

Server port number: |41985

™| G5 execubable; | J

% Manual launch

Server hostname/IP: I <ccs_ip=

Server port number: |414?5

Figure 37. Debug Configurations dialog
4. Click Debug.

All the other settings and features are similar to the hardware target.
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