different Instruction Set Simulators!

Univers® ISSIM is a complete Integrated Development Environment (IDE) for multi-processor SOC
architectures, offering extensive debug capabilities, fast simulation and hardware target support. It is

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
are the perfect match within this solution. Univers ISSIM is the Integrated System SW simulation tool of
Adveda’s UNIfied VERification Solutions.
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Univers ISSIM'’s Integrated Development Environ- Fast cycle-accurate Instruction Set Simulators
ment offers the Software Engineer one central Combines multiple different ISS’s

cockpit from which he can perform all his code Complete Integrated Development Environment
generation and code verification. Univers ISSIM Automated flow for multi-core SOC projects

is a multi-processor debugger, which can handle Ultra Fast Verilog/VHDL simulation
most processors, accompanying tool chains Extensive and unique debug features
and underlying targets, providing full debug Graphical static and dynamic profiling
capabilities. Here is a short summary of the main Open debug-API for integration
features: Automatic embedded

0S support




Univers ISSIM is part of Adveda’s Univers family. Univers RTSIM is a standalone RTL simulator with the
same graphical user interface. Univers COVER is the combination of Univers RTSIM and Univers ISSIM
and delivers a complete system-level cycle-accurate simulation of both hardware and software at an
unsurpassed speed.

Univers ISSIM provides a multi-window interface with which developers can activate desired
functionality and select system visibility as the debugging requirements evolve. It also integrates the
development tools (C-compiler, assembler, linker) for each processor and manages the flow between
these tools. Central to all debug sessions are the Project Window and the Application Window, which
represents the application in source code, either in C-code and/or assembly language. The other
windows are specifically designed to ease the complex debugging tasks faced by today’s embedded
software developers. All usual run-control functions are provided through menus and icon-buttons
within the context of different windows. All settings of a project are saved in a XML-formatted project
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M project - Peripherals The Project Window instantiates the project and

sl controls the overall debug process. Ever
S AEE B E | © B Tne:[20530610 Speed: [2202020 [Cycles/sec ¥ | gp . y

S Ggﬂ'ljses © | memuts| sreaons | rersnerss | cocis| easns || processor core in the project is instantiated in the
B bork [ Tor T oo —| Project Window and has its own list of features

ARIT ok io0 Read File test WAV Little endian 16 H . .
v Graph window Big endian 16 PCI out and relevant debugging windows. These windows

Write

o e may be managed from the Project Window. The
o [% L Project Window also contains a logging field as
Memory  Stdio
Drectin— | pase £ well as a command prompt. Furthermore, clocks,
& Write Blocksize " Socket H H 1
C Simpleicc 10, DMA, breakpoint settings as well as inter-

 RW
Byvte Bigendian ~| | " LifolcC
g

Word 16 | | GE:

. processor communication can be setup via this
PCH out window.

ok | Cancel |

Each processor has an Application Window, which ~ The Application Window also allows a walkthrough
contains the software source codes of the project a function’s backtrace, while simultaneously

for that processor. The object code can be built updating the Variables Window, Stack Window and
with all related files or can be individually compiled the Application Window itself, thus facilitating easy
and assembled, all under menu or button control. tracing of function calls. Obviously, breakpoints in
In the Application Window, the source code can your source-code text can be placed as well.

be viewed, edited and (re-) compiled.

The source-code is context-sensitively — fE=E=EE=s B O L ED DFF e BB BGA - X
colored for ease of reading. For easy = B Applcation sources B ot 1 =
gmosc g for (i= ;F?;Hﬂ {
1 H =) setups prime[i]=0;
debugging, the values of variables é;‘{, A
pop-up when the mouse is moved over = e e
13 int.i.3:.K:Pod
the associated source code text. | i (ALl prine mumbose below:4dsa®,cnt):
ig ns_sprintf("%Z6d",1) ; s/7/first number
18 init(cnt) [Gobalsubroutine ot 0xC21E0xC2Te]
® 19 cpt=1;
20 for (i=2@.i<cnt i++) {
21 1f (prime[i]==0) { LI
nios.c |sprintf.c | divsi3.c | setup.s
@ Running cmd: nios.bat
Q Process terminated with value 0
Ln6, Col 1




Fast Feature-rich debugging

Every processor has its own Disassembly Window

™ RD24121 disassembly of PRG

containing a lot of information about the execution |2 ® = 44 £ = &6 5~ ¢ £rnb I
. . . [ pc [ opcode | # [Line [ Label | i E
of the program. Besides the disassembled code, it 10101 JEBEMINERM 252555 [ 505 E12=1241 ptebesatent’
. . . . 01D1B 0280 2525 506 nop:
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O 01D26 4607 BFFC  78+96 |ctaltimesstaled=15is0 /72 (opirg g4 y;
introduced by each instruction and which effect TR ol LS bl O (LRI o
= | Reason 2: cache miss on Y | L‘

caused the stall. This provides all basic
information, which can be used to improve the
overall performance of the application.
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Univers ISSIM automatically detects stack opera-
tions as well as different thread actions and will
display these in the Stack Window. This allows
Univers ISSIM to support any OS on any type of
processor. This is one of the unique features of this
integrated development environment.

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

The, profiler displays execution cycles, stall cycles
and types of stalls for each function in a very

1 RD24121 Profiling
m 2

Sorton % use

CoX

Procedure [rc [ cals [ cyces| stals | % A~
c_decode_scale. .. 0:19E0-1E34 120 876787 186776 27.25
> c_rescaling 0:17CE-1962 0 647509 184455 20.12
c_decode_scale. .. 0:1E3A-20DC 0 437279 134986 13.59
c_L3_decodeHeader 0:22DE-2628 8 334348 77115 10.39
_L3IMDCT_L67__  0:1CD2-1D2A 358 331573 46889 10.30
©_processing 0:0206-0704 2044 285074 54382 8.86
_L3POLY_47__ 0:18D6-1934 357 262037 100316 8.14
c_L3_decodedudio 0:2628-2D98 0 224549 63386 6.97
TATHDCT TAR N-1N24-1D51 193564 49132 6 N1

R RD24121 Stack

m Stack: |#2: (01384 - & | @
Fr.. | Adr | Module Adr Data | _Size | Name Type _&
5 00068 c_fctiii ®01388 001390 1
4 00D73 c_poly_phase_synthe: | ® 01389 000003 1
3 00DAS c_hybrid_synthesis |® 0138A 000000 1
2 01383 L3_decodeAudio 01388 000000 1
i1 01397 LIII_process ®0133C  0005A0 1 byteldx_save  unsigned short
0138D 002544 1 nBytes_save short
*1 @ 0138E  001C5B 1 ptr_save *unsigned integer
:Z”;gég”w‘mw’ 0138F 000000 1 pl3inst =struct
RA=00282 01390  00ICE1 1 L3er enum
|Scope 0:016E3-0180F| 01391 00006C 6 dynp struct
< > |@o1397 00237 1 v

convenient way, highlighting the options for
optimizing the application programs. The profiler
supports graphical static profiling as well as
graphical dynamic pr T

L |
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e indow. Additional
peripherals can be described as ‘C’ models and
included in the project. These peripherals may
have their own custom windows. Data of the
peripheral can be passed on through the
sophisticated debug API. Adveda encourages
engineers to use the real RTL peripheral
description within Univers COVER, which
saves a lot of work in writing C models.
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ERETRYY Mdguv.

Signals Signals#1

[E3]
[E3]
[E8]
(3]
M
[E3]
[E3]
(53]
m
(6]
(i3]
m

All variables are displayed in the Variables
Window. Variables may be selected per procedure
or from a user-defined list. The window shows the
value of a variable as well as his absolute

address in one of the associated memory spaces.

Univers ISSIM’s Integrated Development
Environment is a complete multi-core development.
It supports interfaces to real hardware
implementations of the processors. Some debug
features may not be available in such mode, since
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No longer is the Waveform Window restricted to
hardware engineers. With Madam Univers, soft-
ware engineers can now also trace the signal
history. In the Waveform Window any value within
the ISS of each processor can be traced. This
enables the display of the history of selected
signals and may give a very good understanding of
detailed cycle aspects. It allows to debug and
fine-tune the application code.

2 RD24121 Variables

[ | |Lill_process

[Data =
x002727
0x002746

[Type
X[01399] "struct
X[0139A] “struct
X[02746] struct
X[02746] “unsigned integer 0x000002
X[00002] 'unsigned integer 0

X[02747] “unsigned integer 0x000430
X[02748] unsigned integer 0x0D0BDO
X[02748] short 1029248
X[0139B] *struct 0x000000 j

ISoope |Name |Size |Adr
Lll_process |pinst 1
Lil_process |bs 1
Lll_process *bs ;] lj
Lil_process *bs.buf_start 1
Liprocess  “bs.buf_stat 4] ]
"
1
1
1

Ll_process  *bs.nead_ptr
Lil_process  *bs.tail_ptr
Li_process  *bs.nValidBytes
Lil_process  pOut

not all data, available from the ISS models, can be
obtained from real hardware implementations.
The amount of debug features will vary per
processor implementation.
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