
PPoowweerrPPCC™™

SSOOFFTTWWAARREE DDEEVVEELLOOPPMMEENNTT TTOOOOLLSSEETT

HHIIGGHHLLIIGGHHTTSS
� IInntteeggrraatteedd ttoooollss 

ddeelliivveerriinngg aa rraappiidd 
eeddiitt-ccoommppiillee-ddeebbuugg
pprroocceessss

� EEaassyy pprroojjeecctt sseett
uupp aanndd mmaannaaggeemmeenntt

� CCuussttoommiizzee ttoo yyoouurr oowwnn
eennvviirroonnmmeenntt 

� CC//CC++++//EECC++++ ccoommppiilleerr

� CCoommpprreehheennssiivvee ooppttiimmiizzaa-
ttiioonn tteecchhnniiqquueess

� BBaassiicc aanndd aaddvvaanncceedd
ddeebbuuggggiinngg 

� PPrrooggrraamm ppeerrffoorrmmaannccee
aannaallyyssiiss iinn ddeebbuuggggeerr

� OOppeenn aarrcchhiitteeccttuurree aanndd
iinndduussttrryy ssttaannddaarrddss

� RRTTOOSS-aawwaarree 

TTHHEE RRIIGGHHTT DDEEVVEELLOOPPMMEENNTT SSOOLLUUTTIIOONN

You have a tight deadline and need to be able to spend your time developing and
testing your application. To do this, you require tools that not only help you be
more productive, but also help you produce the most efficient code. The TASKING
PowerPC (PPC) Software Development Toolset helps you produce highly opti-
mized code, saves valuable time, and gets your product to market faster. 

The TASKING PPC Software Development Toolset:

� IInntteeggrraatteess aallll tthhee ttoooollss yyoouu nneeeedd ffoorr eemmbbeeddddeedd aapppplliiccaattiioonn ddeevveellooppmmeenntt iinnttoo aa ssiinnggllee uusseerr iinntteerrffaaccee
ffoorr rraappiidd aanndd eeaassyy nnaavviiggaattiioonn

� SSiimmpplliiffiieess pprroojjeecctt mmaannaaggeemmeenntt bbyy eennaabblliinngg yyoouu ttoo sseettuupp yyoouurr pprroojjeecctt eennvviirroonnmmeenntt oonnllyy oonnccee aanndd//oorr
ddeeffiinnee mmuullttiippllee pprroojjeecctt eennvviirroonnmmeennttss

� EExxppeeddiitteess tteessttiinngg vviiaa ffiillee ssyysstteemm ssiimmuullaattiioonn aanndd rreeccoorrddiinngg//ppllaayybbaacckk ooff ddeebbuugg sseessssiioonnss

� HHeellppss pprroodduuccee hhiigghhllyy ooppttiimmiizzeedd ccooddee vviiaa ccoommppiilleerr ooppttiimmiizzaattiioonnss,, iinntteeggrraatteedd pprrooffiilliinngg ((ttiimmee aanndd
bbrraanncchh)),, ccooddee ccoovveerraaggee aanndd pprrooggrraammmmaabbllee ggrraapphhiiccaall ddaattaa aannaallyyssiiss

� PPrroovviiddeess eexxtteennssiivvee yyeett eeaassyy ttoo uussee ddeebbuuggggiinngg ccaappaabbiilliittiieess ffoorr ssiimmppllee aanndd eelluussiivvee bbuuggss

� CCoonnttaaiinnss aann eexxtteennssiivvee rraannggee ooff lliibbrraarriieess iinncclluuddiinngg llooww lleevveell,, II//OO aanndd mmeemmoorryy mmaannaaggeemmeenntt ffuunnccttiioonnss 

The PPC toolset consists of EDE (Embedded Development Environment),
C/C++/EC++ Compiler tools and a CrossView Pro debugger.

EEMMBBEEDDDDEEDD DDEEVVEELLOOPPMMEENNTT EENNVVIIRROONNMMEENNTT
EDE, voted by EE Times as "Best Technology", supplies a single easy to use inter-
face for all the tools needed to build, edit, compile, and debug embedded applica-
tions. EDE also includes the following components:

� LLaanngguuaaggee-sseennssiittiivvee eeddiittoorr

� AAuuttoommaatteedd mmaakkee ffaacciilliittyy

� LLiibbrraarriiaann

� BBuuiilltt iinn ggrreepp aanndd ffiillee ddiiffffeerreennccee

� TTooooll ooppttiioonn sseelleeccttiioonn

� OObbjjeecctt ccooddee rreeppoorrtteerr



Using the EDE menus, you control the
Compiler, Assembler, and Linker-Locator with a
simple point and click. The language-sensitive
editor understands the error messages gener-
ated by the compiler or assembler and shows
you where the errors exist so you can fix them
quickly. Object modules can be converted from
ELF format into hexadecimal so your program
can be downloaded into EPROM or flash.

You can define project environments (compile,
assemble, make, debug, etc.) with a set of
menus and dialog boxes so the files associated
with your project will automatically use the
PPC suite of tools. File dependencies as well
as the exact sequence of operations required
to build your application are also handled by
EDE. An easy version control interface enables
you to check out a file for review, check in your
changes, or lock a revision you plan to change.

TTHHEE CC//CC++++ CCOOMMPPIILLEERR 
The PPC compiler applies powerful optimiza-
tion algorithms to produce the most efficient
code for your application. The compiler con-
forms to ANSI C standard X3.159-1989 and the
ANSI X3J16C++ standard. The C++ compiler
supports templates, dynamic casts, runtime
type identification and exception handling.
Embedded C++ (EC++) support is available to
reduce the high overhead often introduced by
C++. The evolving EC++ standard addresses
this issue by omitting a number of features that
are not essential for most embedded applica-

tions. The EC++ option helps you conform to
the EC++ standard. The linker/locator reads
and writes files in relocatable or absolute
Executable and Linking Format (ELF).

CCoommppiilleerr OOppttiimmiizzaattiioonnss
The PPC compiler includes optimizations
which provide you with a high level of con-
trol for generating the code you require. You
control the level of optimization your applica-
tion needs by selecting predefined levels of
optimizations (that address faster compila-
tion, faster code, smaller code) or specific
optimizations. 

Additionally, the PPC compiler provides
you with categories of optimizations that
affect:

� TThhee pprrooggrraamm bbeeiinngg ccoommppiilleedd

� OOnnllyy cceerrttaaiinn ppoorrttiioonnss ooff yyoouurr ccooddee

� LLiinnkkaaggee ttoo eexxtteerrnnaall ffuunnccttiioonnss

� DDaattaa ssttoorraaggee

� MMeemmoorryy mmooddeellss

The following is a partial list of optimizations:

� Optimal use of instruction queue and
cache by using branch prediction data from
previous program execution 

� Software pipelining for completely remov-
ing instruction dependencies in loops

� User control of function inlining

� Multi-module function inlining

� Literals are kept in code space

� Function arguments can be preloaded to
registers

� Storage of string constants with read-only
data

� Loop operator strength reductions

� Elimination of unused function definitions
across modules

� Branch profile listing of execution
instances by source line

� Integrated execution time profiling

� Support for multi-threaded applications

� Global and local iterative common subex-
pression elimination

CC//CC++++//EECC++++
CCOOMMPPIILLEERR
� SSppeecciiffiicc eemmbbeeddddeedd 

ffuunnccttiioonnaalliittyy

� CCaatteeggoorriieess ooff 
ooppttiimmiizzaattiioonnss

� EEmmbbeeddddeedd CC++++ ((EECC++++))
ssuuppppoorrtt

� BBrraanncchh aanndd ttiimmee pprrooffiilliinngg

� EExxtteennssiivvee rraannggee ooff
lliibbrraarriieess

� EELLFF ccoonnvveerrtteerr

� MMuullttiippllee llooccaattoorr oouuttppuutt
ffoorrmmaattss



� Production of position-independent code

� ROMable code and constant data

� Flexible asm macros for inlining assembly in C/C++ code

� Instruction scheduling based upon the selected PowerPC
derivative

� Optimizing LSWI and STWI load and store string instruction
usage

� Optimized function prolog and code

� Aggressive usage of near addressing mode for accessing
global data

� Optimizer recognition and optimization of ANSI transcen-
dental functions

� Decrement and branch loop rewriting 

� Inlined struct assignments and memcpy()

� Endian byte order reversals as load/store reversed and
intrinsic byte swap functions

� Condition code simplified using instructions with record
mode

� Interrupt Functions in C

� Floating point FSEL conditional moves

� Floating point transcendental constant folding and strength
reduction

PPrrooffiilliinngg
The TASKING PPC compiler supports two types of profiling:
time and branch. Time profiling is invoked by simply checking
this compiler option via EDE and the profile data is automati-
cally copied from the target to your host by CrossView Pro. It
enables you to perform timing analysis by recording timing
information about a function or set of functions. You can see
how often a function is called and how much time is spent in
each function.

Branch profiling uses feedback from previous executions of
the application to predict what branches will and will not be
taken. If the traversal of a branch is correctly predicted, the
PPC processor can pre-fetch instructions from the correct tar-
get. This reduces pipeline stalls and can save many cycles of
processor time.

TTHHEE AASSSSEEMMBBLLEERR
The PPC assembler is EABI compliant with over 70 assembler
directives which enable you to control program organization
and manipulate data. The assembler includes a macro pre-
processor which features an include file mechanism, macro
definition and expansion. 

The assembler supports:

� MMaaccrroo pprreepprroocceessssiinngg

� SSttrruuccttuurreedd aanndd ccoonnddiittiioonnaall aasssseemmbbllyy

� RReegguullaarr,, llooccaall aanndd nnuummeerriicc llaabbeellss

� IInntteeggeerr,, ffllooaattiinngg-ppooiinntt,, aanndd ssttrriinngg ccoonnssttaannttss

� AAnn uunnlliimmiitteedd nnuummbbeerr ooff rreellooccaattaabbllee,, aabbssoolluuttee,, aanndd ccoommbbiinnaabbllee sseegg-
mmeennttss

� BBuuiilltt-iinn ssyymmbboollss wwhhiicchh ccaann bbee uusseedd aass ooppeerraannddss iinn aasssseemmbbllyy ssttaattee-
mmeennttss oorr mmaaccrroo ddeeffiinniittiioonnss

AArrcchhiivveerr
The archiver utility groups independently developed object
files into an archive library to be accessed by the linker. When
the linker reads an archive file, it extracts only those object
files necessary to resolve external references. 

The archiver performs the following:

� CCrreeaatteess aann aarrcchhiivvee lliibbrraarryy

� DDeelleetteess,, aaddddss oorr rreeppllaacceess oonnee oorr mmoorree mmeemmbbeerrss iinn aann aarrcchhiivvee lliibbrraarryy

� EExxttrraaccttss oonnee oorr mmoorree mmeemmbbeerrss ffrroomm aann aarrcchhiivvee lliibbrraarryy

� LLiissttss tthhee mmeemmbbeerrss iinncclluuddeedd iinn aann aarrcchhiivvee lliibbrraarryy

� MMaaiinnttaaiinnss aa lliisstt ooff eexxtteerrnnaallllyy-ddeeffiinneedd nnaammeess aanndd tthhee aassssoocciiaatteedd aarrcchhiivvee
mmeemmbbeerr

LLiibbrraarriieess aanndd CCllaasssseess
The PowerPC compiler contains an extensive range of
libraries which save valuable development time by eliminating
the need to write your own low-level I/O functions and start-
up code. The complete source code of all runtime libraries is
provided so you can tailor the libraries to your specific needs.

The following fully reentrant libraries are included:

� AANNSSII SSttaannddaarrdd CC wwiitthh eexxtteennssiioonnss

� FFllooaattiinngg PPooiinntt iinncclluuddiinngg IIEEEEEE-775544

� CC++++ ccllaasssseess aanndd ffuunnccttiioonnss ((II//OO ssttrreeaammss))

� LLooww-lleevveell II//OO lliibbrraarriieess ffoorr CCrroossssVViieeww PPrroo ((II//OO vviiaa RRAAMM ddiisskk oorr ffiillee ssyyss-
tteemm ssiimmuullaattiioonn))

� SSyymmbboolliicc RReeggiisstteerr AAcccceessss



CCRROOSSSSVVIIEEWW PPRROO DDEEBBUUGGGGEERR
An easy-to-use Graphical User Interface com-
bined with powerful debugging features helps
you debug your applications faster. All features
are accessible via the GUI so you don't need
to enter any text or learn any command
strings. 

Features include the following:

� Multiple viewing windows (source, register,
trace, memory, stack, data, command) dis-
play the type and level of information needed
at any point during the debugging session

� Display your program as C source text,
assembly source or a mixture of both 

� Single-step through C or assembly source

� Set, clear, enable, disable breakpoints

� Code, data, complex, stack and hardware
breakpoints

� Full support of PowerPC on-chip breakpoint
unit provides the capability to debug applica-
tions in ROM

� Start and stop recording debug session at
any time

� Record and playback debug session to auto-
mate debugging or test application

� Double-click to modify values or expand and
contract complex data structures

� Integrated Flash Programming capabilities
allow in-circuit programming of Flash devices
on the target board

� Use assertions for hard-to-find errors

� Watch or show data (global or local)

� Immediately view the values of a variable
or function by simply moving your mouse
(Bubble-Spy)

� Edit, display and group registers

� Display multiple windows of different reg-
ister groups 

� Symbolic register editing enters the regis-
ter value by specifying the meaning of the
bits in the register and configures Special
Function Registers 

� Observe the state of current stack frame,
including function parameters 

� Monitor and edit the current value of
memory locations 

� Open multiple memory windows for differ-
ent ranges, and can display a different for-
mat (ASCII or numeric) for each window 

� Multiple execution environments (simula-
tion, BDM/JTAG, ROM monitor, in-circuit
emulator) 

� Simulator includes a Peripheral Debug
Interface (PDI) enabling you to simulate
the behavior of your own peripherals

� File system simulation enables the use of
regular I/O functions such as ������� and
���	�
��� to use files on the host sys-
tem, with both keyboard and screen I/O
redirected to CrossView Pro windows

� Personalize your windows to your environ-
ment by removing toolbars, changing the
buttons on a toolbar or combining a series
of CrossView Pro debugger commands
assigning them to a button

CCRROOSSSSVVIIEEWW PPRROO
� GGrraapphhiiccaall UUsseerr IInntteerrffaaccee 

ttoo aallll ffeeaattuurreess

� MMiixxeedd-mmooddee ssoouurrccee//aasssseemm-
bbllyy ddiissppllaayy

� MMuullttiippllee wwiinnddooww ddiissppllaayyss

� PPoowweerrffuull bbrreeaakkppooiinntt 
ccoonnttrrooll

� BBuubbbbllee-SSppyyTTMM tteecchhnnoollooggyy ffoorr
eeaassyy aanndd qquuiicckk iinnssppeeccttiioonn ooff
vvaarriiaabbllee ccoonntteennttss

� PPrrooggrraammmmaabbllee GGrraapphhiiccaall
DDaattaa AAnnaallyyssiiss

� CCooddee ccoovveerraaggee

� FFllaasshh pprrooggrraammmmiinngg

� OOppttiimmaall ssuuppppoorrtt ooff oonn-cchhiipp
bbrreeaakkppooiinntt 

� FFiillee ssyysstteemm ssiimmuullaattiioonn

� MMuullttiippllee eexxeeccuuttiioonn 
eennvviirroonnmmeennttss

� DDeebbuugg aapppplliiccaattiioonnss iinn RROOMM

� DDiirreecctt mmeemmoorryy aanndd 
ssyymmbboolliicc rreeggiisstteerr aacccceessss

� RReeggiisstteerr ggrroouuppiinngg

� SSyymmbboolliicc rreeggiisstteerr eeddiittiinngg

� RReeccoorrdd aanndd ppllaayybbaacckk

� CC lleevveell ttrraaccee



PPoowweerrffuull BBrreeaakkppooiinnttss
Setting breakpoints is the feature most often used in a debug-
ging session. The CrossView Pro debugger provides you with
a variety of breakpoint capabilities enabling you to resolve a
simple or difficult problem quickly. 

� Code breakpoints halt the program at a particular statement
or instruction so the values of variables can be observed.

� Data breakpoints let you determine when memory address-
es are read and/or written to, and are useful for tracking the
possible misuse of pointers, global variables and memory
mapped I/O ports.

� Complex breakpoints, after reaching an address, check
either a register or memory location for specified values
before taking the breakpoint.

� On-chip hardware breakpoints enable you to set breakpoints
on any type of memory access or memory range after a
number of accesses, and to place breakpoints in ROM.

� Stack breakpoints can be set at either function entry or exit

� An assertion is a command, or series of commands, execut-
ed after every line of source code. Assertions can be used
to test for a wide array of error conditions throughout the
entire length of a program.

PPrrooggrraamm PPeerrffoorrmmaannccee AAnnaallyyssiiss
The CrossView Pro debugger provides performance analysis
capabilities to help you further optimize your application as
well as shorten your debugging session. These capabilities
include Code Coverage and Programmable Graphical Data
Analysis.

The profiling capabilities in the compiler and the code cover-
age functionality available in the CrossView Pro Simulator help
you produce more efficient and reliable code. Coverage
enables you to trace all memory access (memory read, mem-
ory write, instruction fetch) so you can determine if there are
any areas of unexecuted code.

The Graphical Data Analysis feature reduces large sets of data
into meaningful visual diagrams to enable quick detection of
gross errors in the input or output. The CrossView Pro debug-
ger can analyze the data according to pre-defined or user-
defined specifications, and display the data the way you need
it. You can easily define the source data position (memory
type and address), source data length, basic type of source
data (int, _fract, float), data processing method (time-domain,
power spectrum, power and phase) and data display method
(graph, dotsk, bars). 

You can also view the same set of data in several ways at the
same time, for example in the time and the frequency

domain. Five pre-defined analysis types are available: FFT
power spectrum, FFT waterfall, x-t plotting, x-y plotting, and
eye diagram.

OOppeenn AArrcchhiitteeccttuurree
CrossView Pro supports a truly open architecture by providing
public interfaces and supporting industry standards. Public
interfaces such as the Kernel Debug Interface (KDI) and
Generic Debug Instrument Interface (GDI) provide third party
vendors easy access and interface to the CrossView Pro
framework. The KDI can also be used to provide kernel aware
debugging for "in-house" kernels. 

SSUUPPPPOORRTTEEDD TTAARRGGEETTSS

� PPLLXX TTeecchhnnoollooggyy IIOOPP 448800

� 440000 sseerriieess :: 440033 ((GGAA,, GGBB,, GGCC))

� 550000 sseerriieess :: 550055,, 550099,, 555555

� 660000 sseerriieess :: 660033((EE)),, 660044((EE))

� 770000 sseerriieess :: 774400,, 775500

� 880000 sseerriieess :: 882211,, 882233,, 885500,, 886600,, 88224400,, 88226600

BBRREEAAKKPPOOIINNTTSS AANNDD PPRROOGGRRAAMM PPEERRFFOORRMMAANNCCEE AANNAALLYYSSIISS



AAVVAAIILLAABBIILLIITTYY
The PowerPC toolset is available for PC/Windows and 
Sun/Solaris.

PPRROODDUUCCTT PPAACCKKAAGGIINNGG && OORRDDEERRIINNGG CCOODDEESS
Each TASKING product comes with full documentation. The
documentation is available on-line as well and provides full-
text search capabilities for quick and easy lookup of topics. 

PPrroodduucctt CCooddee PPaacckkaaggee CCoonntteennttss
TK080-34x EDE, C/C++ Compiler Toolset, CrossView

Pro Debugger (SIM, BDM, ROM or ICE)

TK080-012 EDE, C/C++ Compiler Toolset

TK080-041 CrossView Pro ROM Monitor Debugger

TK080-043 CrossView Pro Extended Simulator
Debugger

TK080-044 BDM/JTAG for PowerPC

TK080-046 CrossView Pro Debugger for ICE

* This is a combination package that includes one EDE, C/C++ com-
piler toolset and one CrossView Pro debugger execution environ-
ment. The “x” indicates the debugger execution environment, for
example: -341 for a ROM Monitor, -343 for a Simulator, -344 for
BDM/JTAG, -346 for ICE.

UUNNIITTEEDD SSTTAATTEESS ((IInntteerrnnaattiioonnaall HHeeaaddqquuaarrtteerrss))
TASKING, Inc.
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Dedham, MA 02026-4530 USA
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1-877-TASKING (West Coast)
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DDIISSTTRRIIBBUUTTOORR


