SW and HW verification

in one hand!

GENERAL DESCRIPTION

Univers® COVER is a complete SW/HW co-verification tool for multi-processor SOC architectures,
offering extensive debug capabilities, fast simulation and full speed target debugging support. It includes
an RTL simulator as well as a multi-core IDE with most fascinating debug features and a configurable
user-friendly graphical user interface. Adveda also provides fast cycle-accurate processor Instruction
Set Simulators (ISS), which enable these features. Univers COVER is the Integrated System
Co-verification tool of Adveda’s UNIfied VERification Solutions.
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Univers COVER offers one central cockpit from
which the user can oversee his complete system-
on-chip. It verifies the software running on multiple
processors as well as the hardware blocks
surrounding these processors. Univers COVER is
the ideal solution to have the System Engineer,
Software Engineer and the Hardware Engineer
work together with one and the same tool.
Here is a short summary of the main features:
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* Fast cycle-accurate Instruction Set Simulators
* Combines multiple different ISS’s

* Complete Integrated Development Environment
* Automated flow for multi-core SOC projects

e Ultra Fast Verilog/VHDL simulation

* Extensive and unique debug features
* Graphical static and dynamic profiling
* Open debug-API for integration
 Multi target (ISS, RTL, HW)
* Automatic embedded

0S support
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SUREERUINELIWE  The Project Window instantiates the project and The project window also contains a logging field

controls the overall debug process. as well as a command prompt. Furthermore,clocks,
Every processor core and RTL peripheral in the 10, DMA, breakpoints as well as inter-processing
project is instantiated in this window. communication can be setup via this window.
Each processor or peripheral may have its own list  [yar——
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APPLICATION WINDOW

Each processor has an Application Window, which  In the Application Window, the source code can be
contains the software source codes of the project viewed, edited and (re-) compiled. The source code

for that processor. The object code can be built is context-sensitively colored for ease of reading.
with all related files or can be individually compiled  For easy debugging, the values of variables pop-
and assembled, under menu or button control. up when the mouse is moved over the associated

(R ; source code text. The Application Window also
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SOC verification at unsurpassed speed

RTL MODEL WINDOW

Every HDL design has a Model Window, which
contains the RTL source codes of such a
peripheral. In the Model Window, the RTL code
can be viewed, edited and (re-) compiled. The RTL
code is context-sensitively colored for ease of
reading. For easy debugging, the values of signals
pop-up when the mouse is moved over the
associated source code text. Breakpoints in

your RTL code can be placed as well.

1 VHDL model Model ]3]
B S EES R
= ) Model sources 22 do_count: B
[v) 23 process (clk)
[5) counter.vinfo 24 begl? it Svandisii X
A if clk'event and clk =
V]jcantvx 26 then
27 if reset = '1
28 then counter_reg <= (others => '0');
29 else couhter_reg <= counter_reg + 1';
30 end if;
31
32 end if;
33 end process;
34
35 counter <= counter_reg: j
a of
counter.vhd | count vhd
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MEMORY WINDOW

Memory map of RD24121 X

B RD24121 memory X (24 bit, data, LE)
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Every memory space may be made visible in
multiple windows. In such a window one may set all
types of breakpoints at every individual location

or simultaneously at a range of locations. In every
Memory Window one can define how a memory is
instantiated and/or shared with other processors

or peripheral blocks.
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Every processor has its own set of registers, which
are displayed in a separate processor Register
Window. It is also possible to display the actual
registers of the RTL hardware peripherals in the
same or another register window. Besides just
viewing the content of registers, it is possible to
overwrite these or set various types of breakpoints
for each register. The register contents are color-
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coded indicating the type of usage of the registers
since last execution.

Univers COVER automatically detects stack opera-
tions as well as different thread actions and will
store both into the Stack Window. This allows
Univers COVER to support any OS on any type of
processor. This is one of the unique features of this
integrated development environment.

1 RD24121 Stack

1] Stack: [#2: 0<01384 MK KY
Erees | Adr I Module | | Adr Data | Size | Name Type A
5 00D6B c_fetii I 01388 000000 1
4 00073 c poly phase synth=- 05A0 1 byteldx save unsigned short
3 00DAS c_hybrid_synthesis ¢ o.00p6B-0005D|025%4 1 nBytes save  short
2 01383 L3_decodeAudio  |pc=01823 1C58 1 ptr_save =unsigned integer
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PROFILE WINDOW

STACK WINDOW

The Profile Window collects all data at run-time and
it may be viewed at each moment in time. The pro-

| RD24121 Profiling
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Procedure

|PC ] calls] cy:les| stallsl ’/.|':

c_decode_scalefactors_mpeg2 0:19E0-1E34 135 832238 73071 24.89
c_rescaling 0:17CE-1962 0 623398 109855 18.65
‘::>c_decode_scalefactars_mpegl 0:1E3A-20DC 0 483675 131353 14.47
c_L3_decodeHeader 0:22DE-2628 9 380543 78427 11.38
c©_processing 0:0206-0704 2385 337494 58989 10.09
_L3IMDCT_L67__ 0:1CD2-1D24 396 333126 8460 9.96
c_L3_decodedudio 0:2628-2D98 0 262303 69669  7.84
_L3POLY_47__ 0:18D6-1934 396 222552 43164 6.65
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filer displays execution cycles, stall cycles and types
of stalls for each function in a very convenient way,

highlighting the options for optimizing the application
programs. The profiler supports graphical static pro-




SRS Eyery processor may have its own Disassembly
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the overall performance of your application.
WAVEFORM WINDOW —— Within the Waveform Window every signal of the RTL
el 4508 I~ Bl [Eh 83 | Addgouw: code can be viewed. Also any value within the ISS
2 ) ( 1 2 3
I B B R e of each processor or each peripheral can be traced

in the same or another Waveform Window. This
enables the display of the history of selected signals
S Sig"'s# e — and may give a very good understanding of detailed
‘ cycle aspects. It allows to debug and fine-tune the
application code together with RTL signals.
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VAGUAGIRESRIINBIOWA  All variables are displayed in the Variables Window.  Ersammmms AEG

Variables may be selected per procedure or from a A =

user-defined list. The window shows the value of b Lo Lol [oe o J7
a variable as well as his absolute address in one e W e e
of the associated memory spaces. For RTL signals |

there is a similar Signal Window.

Lll_process *bs.buf_start X[02746] *unsigned intege 0x000002 —
Ll _process  |[“bsbuf_start 4] [»] X[00002] |unsigned integei 0

Lll_process *bs.head_ptr 1 X[02747] ‘*unsigned intege 0x000480
Lil_process  |#bs.head_ptr 4] »] X[00480] |unsigned integei 0
Llil_process *bs tail_ptr 1 X[02748] ‘*unsigned intege 0x0D08D0 L‘

Univers COVER is a complete solution for hard- interfaces to real hardware implementations of
ware and software co-design and verification. the processors. Some debug features may not be
When used together with the fast Instruction Set available in such mode since not all data, available
Simulators from Adveda, all debug features can be  from the ISS models, can be obtained from real
used. Other Instruction Set Simulators may be hardware implementations. The amount of debug
integrated too, but might have less debug features will vary per processor implementation.

capabilities. Univers COVER also supports
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