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About ARM/Thumb Interworking 44

 What is ARM/Thumb Interworking?

— An application is allowed to be written as a mix of ARM
and Thumb instruction sets.

 Why using ARM/Thumb Interworking?
— Better code density using Thumb.

— Certain ARM instructions have better performance over
Thumb ones.

— ARM instructions provide some functionality which
Thumb does not.

— Exception handling is required to run under ARM state.

— Thumb program needs state changes from default ARM
state
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About ARM/THUMB Interworking 44

o System starts in ARM state after reset.

« ARM/Thumb Interworking Veneer

— A small section of code which performs instructions set
change. It's added by linker when a state change is
detected.

— ARM architecture v5T provides method to change
processor state without using extra instructions.

 Use ARM compiler armcc to compile ARM code.
Use Thumb compiler tcc to compile Thumb code.
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ARM/Thumb interworking Example
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 ARM/Thumb Interworking in C/C++ only.
— Profiling

 ARM/Thumb Interworking in ASM only.
— No veneer
— With veneer

« ARM/Thumb Interworking between C/C++ and
ASM.

<

4/42



ARM/Thumb Interworking in only C/C++ ¢4

e This program consist of 2 parts

— Armmain.c for main function using ARM instructions
set.
* Print strings
» Call Thumb function
o Compiled using ARM C/C++ compiler.

— Thumbsub.c for sub function called by main function
using Thumb instructions set.
* Print strings
» Return to main function
o Compiled using Thumb C/C++ compiler.
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ARM/Thumb Interworking using C/C++ 44

e Armmain.c e Thumbsub.c
#include <stdio.h> #include <stdio.h>
extern void thumb_function(void); void thumb_function(void)
{
intmain(void) Y printf("Hello and goodbye from
{ Thumb\n");
printf("Hello from ARM\n"} }

thumb function();
printf("And goodbye from ARM\n");
return (0);
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ARM/Thumb Interworking using C/C++ 44

e Building under MS-DOS command line:

— armcc -c -g -O1 -apcs /interwork armmain.c
-C stands for compile.

-0 generate debug information.

e« -O1 compilewith median optimization.

— tcc -c-g -O1 -apcs /interwork thumbsub.c

— armlink armmain.o thumbsub.o -0 armtothumb.axf -info
veneers -info totals -callgraph -list Ex1.1og
-0 specify output image name

-info veneer
-info totals
-callgraph
-list XXX.log

print out veneer information on screen.

print out memory size information on screen.

creates static callgraph of functionsin an HTML file.
redirects information to print in atext file.
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ARM/Thumb Interworking using C/C++ 44

 Building under CodeWarriorIDE:
— 1. Start CodeWarriorl DE.

— 2. File>New to create a new project.
o 2.1 Select Thumb ARM Interworking Image under the PO] ect tab
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8 i hetro ode Warrior for ARM Developer Suite w1 |
S o 2.2 Typethe project name, Ex1 for example. (&= Eir Do Dot Done taw o
o New Text File Ctel+lf a4
(0] Teus :
. 2.3 Specify the project path. SR
pd Open... Ctl+O
Q Open Recent 4
g- Project |Fils | Object | _ Find and Open File  CtrltD
gla (e
=) i ARM Executable mage Froject name: Eloi i ISt
Qo %ARMOM et Library [Fl =
Ermpty Project ;
@] "@M?llzefﬂerlo;p it Wigard SEEE = ave St
=) ; M Interworking Image [CMekonaRMuLreaX TestProjec Set. | il Sl R
5' ’@Thumh Exec tahle Im&ge Fave e
o) i) Thumb Ohbject Library [ % Saye b Copi s
— E Feyvert..,
= | B —
5 Import Components. .
(@] =g Catalng
Tmport Project. .
g Brnost Eriect
El Print Setip...
@ Print.., Erela
‘:”'_. e | mE | Exit
<
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ARM/Thumb Interworking using C/C++ 44

e Building under CodeWarriorIDE (continued):
— 3. Project>Add Files... to add files to the project.

— Please Armmain.c & Thumbsub.c from ARM/ADSv1_1/Examples/Interworking to Ex1
directory first.

o 3.1 Add Armmain.c for ARM related target.(ARMDebug,
ARMRelease, ARMDebRel)

e 3.2 Add Thumbsub.c for Thumb related target.(ThumbDebug,
ThumbRelease, ThumbDebRel)

Add files fo targets: L4 files to targets:

[ Toseets I R—— |
I ThumbDebugRel = | ThumbDebughek =
I~ ThumbDebug W ThumbDebug

: s v ThumbReleas
[¥ ARMDebugRel il ’
v ARMDebug [~ AEMDebug
v LRMReleam ™ ARMREelease
= il
Cancel | oK | Concel | |
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ARM/Thumb Interworking using C/C++ 44

e Building under CodeWarrior (continued):

— 4. After adding filesto the project, a Project Management
Window would appear.
e 4.1 Hit Build Target Setting button.

o 4.2 A ThumbDebRel Setting window appears. Click Language
Sttings> ARM Assembler in Target Setting Panel.

44 ThumbDebugRel Sethngs I
B Tacoet Settings Fanels B Tarcet Settings
=- Tsrget =i

Tarzet Name: |ThumbDebugRel |

al ) :

_ - Eruild Esctoss Linker:[ARM Linker |
—_ — - Runtime Settings Fre-linker: [None =]

- File Mappings :
| © ThumbDebugRel }J/@ &b g s PRy Post-linker: [None =
% | Fie ume hugR 13 t'I:mgs Ii I % - Langnage Settings Otput Directony:
w [FH0] Subtarget Output _ Ei_l - ARM Assembler Chooss |
B armmain.c nfa nfa N - ARM C Compiler |{Pri:|]ect} —

M fhavenhenh - n: A = - ARM C++ Compiler _IBI

- Thumb © Compiler

. Thumb C++ Comp

- Linker

- FTF Posflinker

- ARM Linker

. ARM fromELF

=~ Editor &

Factorr Bettings | Fewert Eane] Have |
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ARM/Thumb Interworking using C/C++ 44

e Building under CodeWarrior (continued):
o 4.3 Click ATPCStab. And set asfollow:

— Check ARM/Thumb Interworking in ARM/Thumb Procedure Call
Sandard Options.

— A line* -apcs /interwork” would be added to Equivalent
Command line automatically.

i ThumbDebugRel Settings

B Target Settings Panels B 4REM C Compiler

= TM%e;$t Settings : Target and 3o -@" Arnings |Enms |.Iflebug," Gptl Prepmce&s::ur' Ccmll_’r
.. Access Paths ARM/Thumb Procedurs Call Standard Optinns
- Brild Extras <T&_ARM/Thumb interworkin,
- Runtime Setings
. File Mappings I~ Hoftware stack check
- Bource Trees [~ Eead-only position independent

= Language Settings I~ Read-write position independent
-~ ARM Bsmmbler :
- ARM CH+4 Compiler
- Thumb C Compiler
- Thumb C++ Comp Equivalent Command Line

= Linker 011 -af apes finterwork 0> APCE INTERWORK =
- FTF Postlinker :
. ARM Linker =
- ARM fromELF

o Editor L|

Fabtor}fSettith,. | Eevert Pane| | Have |
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ARM/Thumb Interworking using C/C++ 44

e Building under CodeWarrior (continued):

o 4.4 Repeat Step 4.1~4.2 for the rest of the compilers.

— For Thumb ARM Interworking Project, Arm Thumb Interworking check box in
ATPCSis automatically checked.
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ARM/Thumb Interworking using C/C++ 44

e Building under CodeWarriorIDE (continued):

— 5. Hit the Make button to compile and link the project.
e 5.1 A compiling and linking status window would appear to indicate
making progress.
« 5.2 After finishing compiling and linking, a result message windows
would appear. Check for errorni nas. __
o <]

-

Link Or...

5200 312 0 200 4540  Library Totals
I ). ThumbDebugRel j || @ [ ==========s=====msmmm=mmmmmsmmsmmmsmmsmmssmmmsssmsmmssmmssmssmmsmsssmsmssees
g N Code RO Data BV Data 21 Data  Debug
v | ot o IO ]+ )
¥ @] Subtarget Output mlc'; n.-'D * =2 7012 a7z o 300 7164 CGrand Totals
B ermmain i a: S " g [ ========ccc=sss=====ssscsccsssssssssssssscsssssssssssssssssssssssssssssssssssss

-
¢ B thumbsub.c 0:
Total B0 Size(Code + RO Datal 7384 {  7.Z1kB)

Total BW Size(BW Data + ZI Data) 200 {  0.29KE)
|
‘I I 1

e

vvvvv
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ARM/Thumb Interworking using C/C++

e Building under CodeWarriorIDE (continued):

— 6. Hit the Run button to run the program.

» 6.1 Thiswould execute AXD to run the program. The image would
be automatic |oaded.

Fils Search  Processor Views System Views Expoule Opbions Window Help

i e = W
Imsge | s Chs | alv]
B el CNelson ARMyAieanT :
o000 [Oxed00e800] studa r0,{rll,rl3-pc}
00007£e8 [0xe7£E0010]1  dei 0xe7EE00L0 ; ? undefined
00007fec [Oxe800e800] stmda r0,{rll,r13-pc}
0DOOTEED [0xe7EEDOLO]  doi 0xe7EEOOLD ; 2 undefined
O0007££4 [OxeB00=800] stmda  r0,{rll,rld-pch
DDODTEES [0xe7LE00L0]  dei 0xe7££00L0 : 2 undefined
000D7EEc [0xeB00eB00]  stwda =0, {rll,rli-pc}
® _ main  [0xeZ3fE020]  add r8,pc, #0x90 ; #0xE098
00008004 [0x=898000£] ldmia 8, {r0-r3)
) 0D00BO0S [0xe0800008]  add r0,r0,18
N — ] 0000800c [0xe0811008]  add rl,rl,r8
: : 00008010 [0xeD822008]  add r2,r2,18
. A ARMIT | - Fepitere 00008014 [0xe0833008]  add r3,r3,r8
¥ ThumbDebugRel g v @ = — 0D0DB018 [0xe240b00L]  sub ril,z0,#1
I . _ 2 pa |EcngEEl_f ‘{’Vall:e | 0000801c [0xe242c001] sub rl2,rz, #1
= -Current i s =
- —- _m_nve_tgg[ﬂxelsﬂﬂnnl] cmp ro,rl
w I Filz I Code I Fouon | 146810 g ser/iysten(...} | BOB0EAZAT 00200000 ] zero region
: v A N . 10 foan}d b
@[] Subtarget Output i} i =L R0 (ooy
B arnumadn.c i = e : :
i b ort s
¢ [ thumbsub.c 0 . = ndef £}
oProc 14 {...}
Systen, Cutput Mondtor ARM7T_ - Consols T T
RDILog | DebugLog | : | —
Log file: Debug > =
ARMulator ADST.1 [Build 703]

FULL LICEMSE
ARMTTDMI. 4GE, Little endian, Debug Comms Channel, Mapfile, Timer, Tube, Profiler
Pagetables. IntChl. Tracer, Millsecond [20000 cycles_per_milisecond],

Semihost

ARM RDI1.5.1 -2 ASYNC RDI Protocol Converter ADS +1.1 [Build number 703). Copy

S| 21 ..|‘|' laf _FI
‘For Help, press FL [Line 128, Col 0 [ARMUL [ARMTT 1 [Exl.ad
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ARM/Thumb Interworking using C/C++

 Running Using AXD
— 1. File>Load Image to load image file.

« Load imagefile Ex1.axf in directory EXI/Ex1 data/ThumbDebRel.

Load Image

File 2esrch Procesor Wiews Swstemn Wiews Execute Opfior

R E =
Load Image... E =0 I {3 ThumbDebugFel J
Load Debug Snmbols.. Object”ode
Eeload Current Image _ﬂ e
1 00009704 [
Open File. .. 000097 0s [
i 0ooo970s8 [
Save Memory To File. 0000970c [Ox01
Blash i mnlcad _S¥s_exit [ )
0ooo97?1z [ ;
Load Sesson... 00009714 [ BWREHEA  [Exlad RAEEE 0]
Sawe Session. . B 00003716 [ Ui g
T [ BRIBAD:  |AXF Image (*axd) =] g |
hetent Eles ’ J onhg e [ Processars
o 0000971e [0x0C
S =l B : ARMFT 1 - has image <C:\Nelson'ARM\re a4 T estProjectiEx14E X1\ £]_DatahTh
Eerent snmbinls P e
Becentisestnms r e [ 1] | _'*|
i j 00009724 [
nload Current Image Qo0n=7ze [ Tafili
Lrnport Formats ggggg:gg [Dxff v Protile " Call graph profiling Intereal: {100 [microzeconds)
Exit | % Flat profilirg
T | 7

<
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ARM/Thumb Interworking using C/C++ 44

 Running Using AXD (continued):
— 2. Hit the Reload button in AXD to reload the image.

Image | HReload Current Ima.ge.| b ||
i —_— - I

— 3. Hit the Go button in AXD to run the image.
]

(Bl ®E|e
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ARM/Thumb Interworking using C/C++ 44

 Running Using AXD (continued):

=7
wn . . .
= — 4. Hit the Show Processor Register button in AXD to show
—+
D b} .
o the contents of the processor’ s register.
m
g File Search  Processor Views System Views Execute Options Window Help
—+
§ I‘ﬁ"|I?§T|| IIir”"| i"|I.E'| r'!l @nmﬂ
o - — ARM7T 1 - Registers
.En Tﬂg&t |Image I Files I Ill_"l Register | Value
Z ...... -* 'E'.'HM?T_'l E‘"Cﬁurrent 1 in
o rf o dei Oxe7££0010
o r2 00000000 atmda rl,{rll,rl:
) Sr3 0x 00000000 Az Aeeomssnn.
Q x4 0% 00000000
8 L5 0x 00000000

] 0x 00000000
>
5 L oo
(@) erd 000000000

ber1 000000000
E' rll 0% 00000000
a e e
= | ——— T/ CPST = nzcvqlFt
é "ﬁ;-efff;ystem ]{‘ ..‘;U_U_N:
a E-FIQ P
= "IRQ i |

A ..
< E-ibort : i
EHmAesf I =l 17/42
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ARM/Thumb Interworking using C/C++

 Running Using AXD (continued):
— 4. Hit the following buttons to step through the program.

Step into the next instruction.

Run to the cursor posistion.

Step the next instruction.

Complete the current function and return to the caller.

<
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ARM/Thumb Interworking using C/C++ 44

* About Profiling:

— Profiler samples the program counter and computes the
percentage time of each function spent.

— Flat Profiling: If only pc-sampling info.is present. It can
only display the time percentage spent in each function
excluding the time in its children.

— Callgraph Profiling: If function call count info. Is present.
It can show the approximations of the time spent In
each function including the time in its children.

e Limitations:

— Profiling is NOT available for code in ROM, or for
scatterloaded images.

— No data is gathered for programs that are too small.

19/42



ARM/Thumb Interworking using C/C++ 44

 How to do Profiling:
— 1. In AXD, check Profilein the Load Image window.
— 2. Before running, Options>Profile>Toggle Profile.
— 3. Run the image.
— 4. After running, Options> Profile>Writeto file.

— 5. After writing profile data file Ex1.prf , type armprof
Ex1.prf under command-line.

— 6. The profile information would then be interpreted.
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ARM/Thumb Interworking using C/C++

 The t bit in the CPSR (1st bit) would change to
Indicate which instruction set is being use.

e The linker provided in ADS adds ARM/Thumb
Interworking Veneers when it detects
ARM/Thumb state change.

— Veneer: A small section of code which performs
Instructions set change. It's added by linker when a
state change is detected.

<
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ARM/Thumb Interworking in ASM

* This program do computations among registers.

No veneer is needed, inteworking instruction
change is implemented manually.

 The program consists of 4 parts:

— main: Generate branch address, and set bhit0O=1 to
arrive at target in Thumb mode. Initial in ARM state.

— ThumbProg: Set values for r2, r3. Sum r2,r3 to r2.
Executed in Thumb state.

— ArmProg: Set values for r4, r5. Sum r4, r5 to r4.
Executed in ARM state.

— Stop: Terminate the program.

<
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ARM/Thumb Interworking in ASM 44

 Addreg.s source code:

8 AREA AddReg,CODE,READONLY ;Name this block of code.

g' ENTRY ;Mark first instruction to call.

o main

o, ADR r0,ThumbProg +1 ;Generate branch target address
m ;and set bit 0,hence arrive

8 ;at target in Thumb state.

g BX r0 ;Branch exchange to ThumbProg.

(23' CODEL16 ;Subsequent instructions are Thumb code.
w ThumbProg

Z MOV r2,#2 ;Load r2 with value 2.

g_,-')t MOV r3,#3 ;Load r3 with value 3.

- ADD r2,r2,r3 12 =r2 +r3

Q ADR r0,ARMProg

@) BX r0

=) CODE32 ;Subsequentinstructions are ARM code.
8 ARMProg

— MOV r4,#4

= MOV 15, #5

= ADD rd,r4,r5

g stop MOV r0,#0x18 ;angel_SWilreason_ReportException

< LDR r1,=0x20026 'ADP _Stopped_ApplicationExit

g SWI 0x123456 ;ARM semihosting SW I

é.' END ;Mark end of this file.
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ARM/Thumb Interworking in ASM

e Building under command line:
— armasm -g addreg.s
— armlink addreg.o -0 addreg

o Executing using ARM-synbolic-debugger under
command line:
— armsd addreg
— Type help for help info. Type quit to quit armsd.
— Type step to step through the program

— Type reg after each instruction execution to display
registers.

— CPSR changes from “t” to “T” entering to Thumb state.
e t: ARM state; T: Thumb state.

<
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ARM/Thumb Interworking in ASM

This program sets the values for r0, rl, r2.
Interworking option is added while linking.
Veneers are added by linker.

 The program consist of 2 files.

— Arm.s: Sets the values for rO, r2. Calls for ThumbProg.
Executed in ARM state.

— Thumb.s: Sets the value for rl. Return back to ArmProg.
Executed in Thumb state.

<
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ARM/Thumb Interworking in ASM

 CEEEEE
AREA Arm,CODE,READONLY ;Name this block of code.
IMPORT ThumbProg
ENTRY ;Mark 1stinstruction to call.
ARMProg
MOV r0,#1 ;Setr0 to showin ARM code.
BL ThumbProg ;Call Thumb subroutine.
MOV r2,#3 ;Setr2 to show returned to ARM.
;Terminate execution.
MOV r0,#0x18 ;angel_SWilreason_ReportException
LDR r1,=0x20026 ;ADP _Stopped_ApplicationExit
SWI 0x123456 ;ARM semihosting SW I
END

e Thumb.s

AREA Thumb,CODE,READONLY ;Name this block of code.
CODEL16 ;Subsequent instructions are Thumb.
EXPORT ThumbProg
ThumbProg
MOV rl,#2 ;Setrltoshowreached Thumb code.
BX Ir ;Return to ARM subroutine.
END :Mark end of this file.

<
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ARM/Thumb Interworking in ASM

e Building under command line:
— dalmasm arm.s
— armasm -16 -apcs /interwork thumb.s

— armlink arm.o thumb.o -0 count

» The callee must be compiled with interworking option if it is
Implemented in a defferent state from the caller.

 Running under command line:
— Type armsd count.
— Type list 0x8000 to list the linked code.

— Observe that $Ven$AT$SThumbProg is added to the
code. This is the veneer added by the linker.

<
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ARM/Thumb Interworking in ASM

ara . arsars= B
e Linked Code:

armsd: (15t OxEddD

ArmFrag
GxARnDENEDd: OxelaldAbdl .... : > MoV ra, £l
AxPAO0REDAY : OuxcbomBBRsT .... : b1 WenfATISThunbProg
QxBOBRE00R: Oxalaflpnl mav rd,#3
GxBRnDE00Cc: Oxeia@BpblE ... : mov ro,#inls
Gx0ABRERL: Oxetoflpdd ... : 1dr rl,2x088a8alE ; = OxE002002%
AxAPRRER1d: Oxafl23456 V4. sw Bul? 3456
OxPOBBERLE: OxGa82P626 &.. ded dudddl0dze &, ..

Thumbf rog

+0000 OxBO0DERLC: OxZ21@2 al mov rl,#2

+PP37 OxARAPRPle: Ax4TTH G bix rid

enSATISThumbProg

+Hr G RRARREIE Bt Ofclbl ... : 1dr rl2, 08008028 ; = FOxAEOREALD

+Dodd OxPOBBED24: GxelZffflc ../ . : bix rl?

+0008 OxPRRDED2R: OxXO00886Ld .... : ded fxdddasald

+000C OxP0PBEDIc: OueBPReddd ... : ded dxefddaing

+0319 OxPARDEDIR: GuaTffEBld .... : grd Pye7TEA10

<
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General rules:

— If the callee routineisin C, the caller should use the BL instruction to
make acall , compile it using -apcs/interwork.

— If the callee routine isin assembly language, assemble it with the -apcs

/interwork option. and return using BX Ir.
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e This program calls the ARM function with a
parameter. The ARM function returns that
parameter with 4 added.

 The program is consisted of 2 files:

— thumb.c: The main function. Calls for ARM function with
a parameter I. It's implemented in Thumb state using
C/C++.

— Arm.s: Add 4 to the parameter and returns. Called by
Thumb main function. Implemented in ARM state using
ASM.
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thumb.c
#include <stdio.h>
extern intarm_function(int);
intmain(void)
{
inti=1;
printf("i =%d \n",i);
printf("And now i =% d \n",arm_function(i));
return (0);
}
alm.S
AREA Arm,CODE,READONLY ;Name this block

EXPORT arm_function
arm_function

ADD r0,r0,#4 ;Add 4 to first parameter.
BX LR ;Return
END

of code.
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 Building under command line:
— tcc -c -apcs /interwork thumb.c
— armasm -apcs /interwork arm.s
— armlink arm.o thumb.o -0 add
 Running under command line:
— Type armsd add.

— Type go.

— Type list main to list the linked code for main function.

— Type list arm function to list the linked code.

— Observe that $Ven$AT$SThumbProg is added to the
code. This is the veneer added by the linker.
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Lab Exercise

o Part A: Interworking in C/C++
— Thumb Main & ARM Sub
— Profiling
« Part B: Interworking in ASM
— No veneer
— Using veneer
e Part C: Interworking in C/C++ and ASM
— Modify the last example

<
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Lab Exercise - Part A

 Write a program in C/C++. The main function is
Implemented in Thumb instructions set. The
called function is implemented in ARM state.

e Specifications:

— Thumbmain: Prints “Hello from thumb main!” &
“*Goodbye from Thumb main!!”. Calls ARM function.
Implemented in Thumb instructions set.

— Armsub: Prints “Hello from ARM sub.”. Return back to
main. Implemented in ARM Instruction set.

— Show the veneers in the linked code and its info.
— Observe how the t-bit in CPSR changes.

<
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Lab Exercise - Part A 44

e Specification:
— Load the image with profiling option checked.
» Use callgraph profiling.
— Toggle profiling and run the program.
— Save the profiling data to file a.prf
— Execute armprof a.prf to see the profiling information.
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Lab Exercise - Part B

* Write a program in ASM which swaps the value of

[r1,r2], [r3,r4] , no linker added veneers should be
added.

e Specifications:
— Swap function is implemented in ARM instructions.

— Main Program is implemented in Thumb instructions.

— Manually change the instruction set using, no linker
added veneer.

— Observe the linked code and the registers.
e Using veneer:

— Do the above exercise using linker added veneer.
— Show the veneers added.

<
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Lab Exercise - Part B 44

e Hints:

— ARM is in ARM state at the beginning. A change to
Thumb state is needed.

— ARMASM doesn’t include ARM-to-Thumb header
automatically as ARMCC does. You must manually
change the state to thumb at initial.

— Veneers are added when there’'s a ARM/THUMB or
THUMB/ARM procedure call.
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Lab Exercise - Part C 44

 Modify the last example (interworking between
C/C++ and ASM using veneer). Such that the
main is implemented in ASM, the function is
iImplemented in C.
o Specifications:
— Main: Implement in ASM using Thumb instructions.
Call the subroutine with a parameter.

— Sub: Implement in C/C++ using ARM Iinstructions. Add
4 to the parameter passed from main and return.

— Show the linked code.
— Observe the register.
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Lab Exercise - Part C

e Hints:

— C functions called by ASM code must have a return
value.

— 1st parameter and function return value use RO to pass
value.

— 2nd to 4th parameters use R1 to R3 to pass value.

— 5th and more parameters should use stack to pass
value.

— Standard I/O in C function does not work (which means
you cannot us printf() in the C function called by ASM
main).

<
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Reference Topics & Related Documents <44

* Overview of ARM architecture [ADS_AssemblerGuide 2.2]
 ARM instruction reference [ADS_AssemblerGuide 4] [QRC_Armside]

 Thumb instruction reference [ADS_AssemblerGuide 5]
[QRC_Thumbside]

* Interworking with ARM & Thumb [ADS_DeveloperGuide 2.8, 3]

 About ARM-Thumb Procedure Call Standard (ATPCS)
[ADS DeveloperGuide 2.1] [ATPCS spec]

« AXD,armsd [ADS_DebuggerGuide]
* Profiling [ADS_DebuggerGuide 4.7] [ADS_CompilerLinkerUtil 6.4]
 Mixing C,C++,ASM [ADS_DeveloperGuide 4]
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