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1 Overview

The AMD SimNowE simulatoris an AMD64 technologycompatiblex86 pgatform
simulator for AMD's familyof processors. lis designed t@rovide an accurate model of

a computer system from the program, OS, and programmer's point of view. It allows fast
simulation of an ente computer system, plus standaedagging features such as break
pointing, memoryiewing, and singlestepping. Theaimulator allows such work as BIOS

and OS development, memegogrameter tuning, and muftrocessor system simulation.

Section 2.1, Sy8tem Requirements o n 3 descripes supported host Operating
Systems.Section A.3, Supported Guest Operating Systemen pagel6l describes
supported guest Operating Systems.

The simulator has between a 10:1 and 100dwdbwn rate from the lost CPU
depending on whether the workload is ie @GPU core or accessing simulated devices
intensively.

The simulator is designedo create an accurate model ofay st em fr om t he
view. Devicemodels contain all therogramvisible statebut the actual functionality is
abstracted. In many caseonly the functionality needed tsatisfy the softwareis
implementedSoftware may beun on the simulatan anunmodifiedform. This includes

BIOS, drivers, O/S, and applications.

The simulator has a concept of timmitit is not a cycleaccuratesimulator. The basic
timing mechanism is an instruction; all instructions execute in the same amount of time
and are one tick in length. Thiick" time is scaled and uddy the rest oftlie system.
Longlatency events, likelisk or floppy accesshave some minimum latency built in
becauseave found legacy software that relied on the physical latency of these peripherals.

The simulator contains all the classic pieces of a PC system (@&hory,Northbridge,
Southbridge,display, IDE dives, floppy, keyboard, andnouse support)images (hard
disk, DVD/CD-ROM, and floppy) can be created in custom sizes with the DiskToo
program(Section13, fiDiskToold pn pagel4l) that is provided with the simulator. A
simulation can be saved at any point in the simulation to a media file, from which the
simulation can be reun at a later time.

A simple diagnostic port modekifown as"Port80" device) dislays values written by

the BIOS n a pane of theimulatots mainwindow. Other panes display guest (simulated
machine) and simulator host processor tinidse simulator requires several files be
specified Binary files containing the BIOS and disk inesgare stored in the images
directory. The simulator home directory stores fi*.bsdo £ whiol contain the
configuration of the system (how models are connected together and their settings) and
the logical state of all the devices in the simulator. Whertisg a simulation from reset

t hebsdd f il e i s rather small and oWhepthecont ai n:¢

simulation startsthe simulated memory is allocated/hen the simulation is halted and
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savedt h &bsdd f i |havegrowd dignificantly, slightly larger tha the size of
simulated memory.

The graphicglevice supplied witlthe simulatoiis a 2Dand 3Dgraphics card with linear
frame bufferand DirectX 6support AMD currently plans to providea graphics model
with the simulatorwhich will also have modern 3D hardware acceleratiorcluding
Microsoft® DirectX 910 support.

The simulator is available in two versiorgublic Releasend Full Release Table 1-1
shows the detailed feature matrix:

Feature Public Release | Full Release
DIMM configuration Limited o
No 4 Gb limitation ofsimulated memory 3 o
Available devices Limited o
Availableplatform definition files (BSDs) Limited o
Devices can be addeshdremoved from platform definition file 3 L
Connecting and disconnecting devices # v
Ships with a variety of different CPU cores (Product Files) # L
Full productsupport Limited o
Analyzer support o o
Support of simulated mulpprocessosystemgqup to 6 CPU3 W' o

Table 1-1: Feature Overview Public Release versus Full Release

To getmore information about how to obtain the full release version of the simulator
pleasesend an email tsimnow@amd.com

! Support of up to two cores.
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2 Installation

2.1 System Requirements

The AMD SimNowvE simulator runs on both Linux 64 for AMD systenad
Windows® for 64-bit AMD systems.

The requirements for each system are as follows:

Linux 64 for AMD64 Windows® XP 64Bit Edition for
AMD64

Any of the fdlowing 64-Bit | Windows XP x64 Edition or

Linux distributiors for AMD64. Windows Server 2003 x6

Edition for AMDG64.

OS Distribution 1 SuSE9 Pro and newer

1 RedHat 64Bit Enterprise
and above

1 Fedora Core 2 and newe

Recommended SuSE 9.1 or newer for AMDG64. | Build 1218 or ewer.

Approx. 64MB of memory, plus

Memory Approx. 150 MB of memory for each simulated processor, plus
amount of simulated RAM. i} _
Processor AMD At hl o ANED (Bpdt eorro n E

1 Gigabyte of free hard disk space for the simulator and devi
plus 3 Gigabytes free space for disk file images.
3.5inch, 1.44MB floppy drive.
CD-ROM Dirive.

Hard Disk Space

Other Hardware

Table 2-1: Software and Hardware Requirements

Running the simulator oaLinux kernel prior to version 2.6.10 may cause the simulator
to malfunction.The bug is in the 6&it path only, and the symptom is in signtidat are

not associatk with "system calls still being treated asystem callsas they go back to
user space, i.e. in certain cases it tries to restart the "system call" even whenoit did
come from d'system call. Updatingthe Linux kernelto kernel version 2.6.10 or &t
resolves this problem.

The simulator may stress the system more than most applications, including the base
operating systemAMD has receivedepors thatthe simulatothas caused some systems

to crash and in general this has been traced to unstabidware. Hardware instability

can also crash applications or operating sysiasidethe simulator.

2.2 Installation Procedure

Insert the CBROM into your system's GIROM drive or downloadthe simulator
program and its data filelsom http://developer.amd.com/simnow.asfBrowse to the
root directory of theCD or to the path wherthe downloaded simulatas stored and
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begin the installationas follows To install under Windowsdoubleclick on the self
extracting executablero installunder Linux extract thezipped tar file as shown below:

tar i xzf Simnow - Linux64 - <version> .tar.gz

2.3 Directory Structure and Executable

After the opening screen and license agreeraemtdisplayedyou will be prompted to
chocse an installation directoryWhen you select thishe install program will copy the
executabldiles and device models to tiselected directory and setup the registryiesatr
necessary to run the simulator

The install program will create the followirsgibdirectories under the install directory:

= [ SimMov Containst he si mul ator6s executabl e, I
(i analyzers Contains CPU analyzers.
D devices Contains the simulator's device models."
D doc Contains the latest versions of the simulator documentation.
Jhelp Contains the simulatords help fi
2 icons Contains icons used by the simulator
(i images Contains image files.
(i productfile Contains processor-id files.
(i reg Contains register script files used to register simulator components.
D devel Contains the Emerald BIOS changes and analyzer header files.
D tools Contains utilities used to prepare images and register components for the simulation.

! Under Window each model is a Windows DLL. Under Linux each model is a Linux library. Each model has a ".bslI"
extension.

2.4 Setting up Linux for the Simulator
Make a file: Tetc/sysctl.corif(or addto the existing one)

# This is here to make sure we get enough "mmap"able virtual address
# space , in 4K pages. It defaults to 65536, which is generally

# too small.

vm.max_map_count = 1048576

# This line doesn't need to be here for newer Linux kernels, but some
# early AMDG64 Linux kernels would log SEGV s even if a process had a

# handler for them, which is what SimNow does.

debug.exception  -trace =0

Example 2-1: Setting up Linux for the Simulator

Then run 8ysctl-p", or make sure the boot sequence does this if you don't want to run it
at each reboot.

Newer Linux distributions may set a perprocess memory limit by defaulSimNow

allocates dargeamount ofmemoy that is never touchedhis untouched memory will
not be backed by DRAM or swap, but Linux counts it ageamstNowsprocessnemory

limit when it comes to resource limits.
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You canunset the peprocess memory limits by running the following commands as
root.

ulimit - m unlimited
ulimit - v unlimited

2.5 Configuration File

The simulatds configuration file is a text file thahay be edited and th& stored in
different locations depending on which host OS you are using.

If you are using Windows as host oging system the configuration fiie located in:

C:\ Documents and Settings \ All Users \ Application Data \ simnowrc

If you are using Linux as host operating system the configuration file is located in:

$HOME/.gt/simnowrc

Here 5 an example of the contents of this file, with an explanation:

[General]

[UserKeys]
CTL- ESC=Sends a CTL - ESC to the application,1D 01 81 9D
ALT- F4=Sends an ALT - F4 to the application,38 3e be b8

[UserBottons]
BUTTONO =0 My | coMPbhtbn. paogw. fiameo

The configuration file is divided into sections, with each section title enclosed in square
brackets. This particular example includbseesections, named [GenergllUserKeys]
and [UserBottons]

All user key definitionsare sored in the [UserKeys] section. Each user key definition is
defined by a single line. This example defines two user keys. The string to the left of the
equal sign is the string that will be placed in the menu. To the right of the equalrsign
two strings, separated by a comma. The first string is the text that is displayed when the
user clicks on theWhat's Thi$ helpbutton and the second string is the list of scan codes
that are sent when this menu item is selected.

The two examples shown are mgrduplicates of the normal "CFESC" and "ALTF4"
menu items on theSpecial Keyboartdmenu.

All user button definitionsare stored in the [UserButtons] section. Each user button
definition is defined by a single line. This exdmpefines one user button (BUTTONO).
The string to the left of the equal sign is the pattuding thefile name of the icon that
will be placed in the toolbar menu. To the right of the equal sign isstiimeg that
represents the automation commafplease refer toSection A.7, Aufomation
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Commands , o n205ptlzapgwéll be executes when the user clicks on the defined user
button.

Note that minimal parso of the text is done, so it is important thed_spacesexist
around the separating comma.

2.6 Updates and Questions

Please refer to thdRelease Notes located at SimNowdocs to obtain the latest
information about the simulator. If you have any questionrdagg the simulator please
refer toSection15, fiFrequently Asked Questions (FAQpn pagel53 or contact your

AMD account representative.

Appendixes are pwvided that describe:

Format ofFloppy andHard-Drive Images pagel57
Bill of Material, pagel58

Supported Guest Operating Systepegel61
CPUID, pagel63

Known Issuespagel65

Instruction Referencepagel67

Automation Commandgpage205

E R B
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3 Graphical User Interface

The simulatohas a crosplatformGUI that useshe Qt toolkit. We welcome bug repi®
and usability feedback on the simulator

Menu Bar Main Window Tool Bar Numeric Display
Components

' TEYTAMD SimMNow Main Window
File Wiew Special keyboard Help

|2 33 0" 270 @ @

Graphs & | Mumeric Displap(z] =}

T o Bt A || Simulator Stats |DE Primary Display |IDE Secondary Dizplay — Floppy Display [Diagnostic Parts
1.311.61 Hest Seconds 134,263,808 master read 0 master read 450 read |00 |02 00| 03 83-80

§e— 75.76 Sim Seconds 22332328 master witen 0 master witten 172 witen 0000 |00 | 00 87 -84
M 15.0 Ava MIPS {1 slave read 0 slave read 00 |00 00 |CB e2-el

8.91 MIPS 0 slave written 0 slave witten
DMAFID mode FI0/PIO mode
Real MIPS Graph

System Properties
4y ENES

System Restore I Automatic Updates | Remate
General | Computer Mame | Hardware | Advanced

Invalidation Fate Graph

System:
¥ e Micrasolt Windows <P
I Frofessional x64 Edition

Wersion 2003
Exception Fate Graph [ 1 Service Pack 1

Registered ta:

Sirn o
e Advanced Micro Devices, Inc.
7E688-371-0487215-61703
FIO Rate Graph
Computer:

AMD Engineering Sample 00

802 MHz, 512 MB of RAM
e

MrdI0 Rate Graph l '
] Microsoft: pai)

Windows

Professional x64 Edition

M d) Take a tour of Windows %P x
To learn about the exciting new Features in XP now, dick here.,
To take the tour later, click All Programs on the Start menu,
and then click Accessories,
J LN

o — :
Taotart By =T 0 12:14 PM

Stopped
\1 Simulator status 2D Engine Simulation Display
Color Space Area

Figure 3-1: Main Window (In Simulation)

3.1 Tool Bar Buttons
The Tool Bar shown ifrigure3-1 containsup to elevencontrol buttors.

The simulatiocanb e st arted bRlayg ! b el oy on the 0
The simulation can b eStogpbutpnf®).dlotesetthekertre ki ng o

smulatorst op t he si mul at i o®tomf ibruwttt ocorglickeon tiectkh enng o
fiReseb bu 2t on (
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The powemmanagemenfiSoft Powed b u @) o ra Badt Sléep b u L)) ar@  (
available onlyon simulated systemthat have an Advanced Configuration and Power
Interface (ACP) BIOS.

Cl i cki ngSoftoPoweit hleutit on puts the simulated sys
consumption mode. The working context can be restored if it is storetbnvolatile
media. The simulated system appears to be off.

Clickingont h 8oftBleep butt on s i -comdurapticn seduationp Thevpower
consumption is reduced to one of several levid#pending on how the system is to be
used. The lower th&evel of power consumption, the more time it takes the system to
return to the working state.

To close a previously |l oaded syGlaseBsSODsi mul at |
button (#). This button is only enabled when a system definition fike feen loaded or

created earlier. Please make sure you save any changes that k@uonmbe system
configuration befCwseeBSE | b o i2) ooclose the dystem 1
definition file. Otherwise all changes will be lost.

T h eSavé BSD b u(l=} imanly enablethctivewhen a systendefinition (BSD file)
has been loaded or created. To save your current sylénitionc | i ck Save t he A
BSD® b u HYoodtick ¢n the File" menu item andelect'Save BSD

To open a systerdefinitionfile ( BSD f i | e) Open BSBk boun&)tatte (A
select the desired BSD fifeom the Open File Dialog§Vindow. The 'Open BSD button
is only enabled/active whero othersystemdefinition file has been open yet

To create a blank or new system definitidle c | i ¢ k NewmBS®h é ulLl)x This (
button is disabled when a system definition fikss beeoadedor created earliedn this

case you must close your current system definitiondile i ¢ k Gbose BEIh e b it t on
(121 or click on the File" menu item and selec€lose BSD. Please make sure you save

any changes thdtave beemmade to the systemiefinition file beforeyou click on the

fiClose BSB b u =} Mote, when closing the BSD file athanges will be lost.

If you want to modify thewr r ent system 8heW DavicetWindaw use th
button ‘ﬁ) to display the current system configuratidnh eShofv Device Windaiv

button is disabled when the simulation is currently running. To stop the simulation click

ont h StopfSimulatiod b u(®Y o n

To openthe simulatos i nt egr at ed deShmwngmJggérmJﬂtoh(g)c on the
The AShow Debuggér but t on i s disabled when the si mu

~

stop the si mulSegJSinulatioic |bw®=)r com (t he #
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Cl i ck BeatFit ToeWindiow b u(tZ) o meduce or enlarge thgize of the

simulated display areso that the entire simulated display area will fit into the simulators

main window.lff you hol d down the CTRdstfixepuwhem, ci i
A | o c kosadstate where themulated display areis resized whenever tre@mulated

graphics tsplay resolution changeTo clear this locked condition, click on theest fib

button again

3.2 Device Window

The DevicesWindow, shown inFigure 3-2, i s opened igwShew ecti ng
Device® or clicking on the® button In this window, you can create a simulated

computer and modify its properties, BIOS images, memory characteristics, and attached
components.

This section describes the main components ofDiece Window and $iows how to

build up and configure a simulated computer. It explains the interface using some of the
mostoften used simulation components. Please also see the walkthrough of building a
single-processor systein Section6, fiCreateA Simulated Computeron page3b.

Device

Represents >
Window

Message Routing

SimNow Device Window:

Drag Icons to insert new devices ShiftHrag to M

[] Show Deprecated Devices

B A1D-2111 120 Hub

% 40D -8132 PCl-+ Contraller

m
Debugger

AMD 8th Feneration

W AT24C Device Intearaed
Morthbridge #1
weSim Processor FCl Bus #10
2 ek AMD-5]32 PO
Cantrol @

B3] ntelR) Pro/1000 MT Desktop Network Adapher

...... PCI Bus #11
P g System

EEmerald Graphics | E o @ Configuration
s, . Winband WE3E27HF 704 g

> |58 JumpDrive SI0 #5 i PCI|Bus #7 Intel(R) Pra#1000

h MT Desktop Metwark
@ Memomny Device 3 Adapter #16
w7 PLATS4E Device Memary Device #4

USE Emerald Graphics
@ PCI Bus = #12
x USE JumpDrive #15
AkD Bth Generation Integrated Morthbridge
S‘Tﬁ/ﬂ 5B Hub Device PLAJ54E Device #13 ATZ4C Device #14
1 winband w3s27HF 51D f \ v
< > }

Device List IJ \_| Workspace

Figure 3-2: DeviceWindow
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The Device Window, shown inFigure 3-2 wi t h chebtahl fisd computer
simulation loadedgraphically depicts a simated computer system. the simulator a

computer system is defined as a collection of device models that communicate with each
other by exchanging messey The icons in the workspacepresent device models; the

lines connecting thecons represent message routiYgpu can set up and alter the
simulated computer system by using the workspace popup (skown inFigure 3-3).

To open the workspace popup menght-click on any icon in the workspaeeea

The Device List located on the left side of the Device Window, describes all devices
available in the simulator along with their configimatoptions. For further information
please refer to Sectiaf) fiDevice Configuratiog, on page39.

The Show Deprecated Devicebeckboxis not checkedby default. This checkbogives

the user the opportunity &how orhide deprecated devicdsis not recommended to use
deprecateddevices in simulationTo show deprecated devic#ss checkboxmust be
checked TheShow Deprecated Devicebeckbox does not disable the ability to connect

or create deprecated devices. Also the automation interface of deprecated devices and
loading BSDs which contain deprecated devices are both unaffected.

3.2.1 Add a New Device

You can add evices to he workspace by dragging a neewvite from theDeviceList on

the left side of the workspace window to an appropriate location within the workspace
the right sidePlease note that this feature is not supported by the public release version
of the simulator.

Some devices produce additional windows or dialogs when you add them to the
workspace. These windows provide an interface to the device during simulation. For
example, adding the Winbond WB83627HF SIO deygme Sectior’.5 on pagebb) to
the workspace adds tfieppy byte counts numeric window to tN&in Windowscreen.

When you add a device to the workspace, the shell sends a reset message to all of the
devices in the workspac&he global reset is equivalent to povescling the simulated
computer system.

3.2.2 Workspace Popup Menu

Changing thesystem configuration of the simulated systeamn make the simulation
nonfunctional

Rightclicking on any icon in the workspace dies a pagp menu as shown iRigure
3-3.
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Configure Device

fdd Conmection Please note that the
features are not suppor
by the public relea:
Delete Device version of the simulator.

Disconnect Device

What's This?

Help

Figure 3-3: Workspace Popup Menu

3.2.2.1Add Connection

Please note that this feature is not supported by the public releas®rvers the
simulator. You can connect a device to another devicehblging Shift, left-click, and

drag from one device to the other. You will draw a line from the first device to the
second. Release the mouse button to create the conné@iercan also rightlick one
device, selectAdd Connectiohy and then click on the device to connectThen click
Finish. The connection enables simulatevel message exchanges between the
connected devices. All connections endbtérectional message transfers.

Some devices contain more than one interface to which a connection can be made. A
multi-interface device routes messages out different interfaces, based on the type of
message being sent. When you make a connection withult-interface device, an
interface list dialog appears which enables you to select the appropriate intédace.

must choose an interface on either device, even if one or both of the devices has only one
interface type.

Generally, you shouldn't conntedifferent types of interfaces. For example, interface
Type Aof Device 1 should only be connected to interfagpe Aof Device 2.

Chapter3: Graphical User Interface 11
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AMD-8111 /O Hub #4 Properties

Connections 10 Logging Logging Device Options Primary HOD Chann ~ *

Local Connection Paint Remote Device Remate Connection Paint

HyperTranzport Bus O AMD-3151 AGP Tunnel #2  HyperTranzport Bus 1
Intermupt A 10APIC Bus AMD-8151 AGP Tunnel #2  Interupt /A 1OAPIC Bus
LPC Bus

LPC Buz Memomn Device {3 Genenc Buz

LPC Bus Winbond WE3E27HF 510 #7 Generic Bus

PClBus 0 PCl Bus #E PCIBus 0

Syztemn Management Buz 0

Syztemn Management Buz 0 Dimm Bank #5 Genenc Buz

Syztemn Management Bus 1

JSE Part 0

5B Part 1

JSE Part 2

JSE Part 3

IJSE Port 4

JSE Part &

[ k. ] ’ Help ] [ Cancel

Figure 3-4. Add Connection Dialogof Device PropertiesWindow

A devices connection appeaisn  Cdmreectignd t ab of t he wibDdowi ce Pr o
for each device, as shownhigure3-4.

When yalr add a connection, thesimulator shell sends a reset message to all of the
devices in the workspaceh@& global reset is equivalent to povescling the simulated
computer system.

3.2.2.2Configure Device

Most devices provide configuration options. Selectiii@pnfigure Device from the
workspace popup menu produces a dialog window containing options for thaespecif
device.

Selecting théiConnections tabin the Device Properties windowill display a list of all
connections between the specified device and any other devices in the workspace.

3.2.2.3Disconnect Device

Please note that this feature is not supported kg phblic release version of the
simulator. SelectingfiDisconnect Deviagfrom the workspace popup menu removes all
connections to the specified device.
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3.2.2.4Delete Device

Please note that this feature is not supported by the public release version of the
simubtor. Selecting Delete Device from the workspace popup menu removes all
connections to the specified device, and removes the device from the workspace.

3.2.3 Example Computer Description

In this section we describe the major components of the computer simglani@amed in
theficheetah_1fsdbfile.

Pu |

Debugger #a .-'f-.weim
#O

racessor

Dirnm B ank #2 AkD Bth laeneration
|ntegraled .
Marthbrigoge H#1
PCI Buz #10

AMD-8132 PCl
Controfer #3

PCI Bus #11

- —

o |
Winbaond Wa3EZ7THF PCIBus #7 Intel{R) Pro/1000

510 #A MT Deskiop Metwork,
Adapter #16
temony Device H4 Ermerald Graphics
2
P
5B JumpDrive #15 ——" ﬁ

PCASS4E Device #1323 AT24C Device #14

Figure 3-5: Computer Simulation in ficheetah_1pbsdd File

This computer is a singlerocessorAMD 8" Generationmachine with256 MB of
memory,a Southbridge that quports two IDE chains, VGA output, and a SuperlO that
supportsa keyboard, mouse, and floppy drivEhis computer also comes with a USB
JumpDrive and NIC device.

Right-clicking on any icon brings up Workspace Popumenu(Figure 3-3) that allows

access tahe Device Propertwindow, which includes a list of all components that the
selected component is connectedAa. example Device Property window is shown in
Figure 3-4. The rightclick Workspace Popupmenu also allows you to delete or

Chapter3: Graphical User Interface 13
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disconnect the selected device from all its connect®lesse note that this feature is not

supported by the public release version of the simulator.

Table3-1 lists each compone t
about devices and possible device configuratiplease refer tdSection 7, fiDevice

Configuratiord on page39.

i oheetah_é s

computer.

For

Symbol

Device

Short Description

AMD Debugger

Standard debugging support.

AweSim Processor

Simulated Processor.

DIMM Bank

DIMM Memory Modules.

AMD 8" Generation Integrate
Northbridge

Integrated Northbridge treated as
separate dege in simulation.

AMD-8111E Sout h

Southbridge supporting Hard drive
DVD-/CD-ROM drives, Floppy drives
USB ports, CMOS,and POST ports.

AMD-813%E& PCFkX
Controller

The AMD-8132 PCEX Controller is &
HyperTransport tunnelthat provides
two PCEX buses and two IOAPICs
These PCIKX buses may or may not [
configured as heplug-capable,
depending on the platform.

Emerald Graphics Device

Simulated VGA device.

Matrox G400Graphics Devie

Simulated VGASVGA device.

PCI Bus

Simulated PCI Bus which can conng
multiple PCI devices (such as bridg
and PCI VGA).

Winbond W83627HF SIO

SuperlO Chip with keyboard, mou
and floppy.

Memory Device

Device that contains a configural
BIOS ROM image.

‘o mE @ @ xul

SMB Hub Device

The SMB huldevice is used to conne
one SMBus to any of four SMBLU

SMB branches.

. The PCA9548 is an-8hannel System
PCAI548 Device Management Bus (SMBswitch.
e AT24C Device The AT24C device is a Serial

EEPROM device.

14

Chapter3: Graphical User Interface

mor e



AMD Confidential
User Manual March 20", 208

Symbol | Device Short Description

The dmpDrive device allows easy
import and export of data between
host system and a simulatic
environment.

The network adapter device models
Desktop Network Adapter Intel Pro/1000 MT Dsektop Network|
Adapter.

Table 3-1: Cheetah_1p.bsdDevices

‘@

USB JumpDrive

3.2.4 Device Window T Quick Reference

Table3-2 lists common tasks that may be done in the Dewasdow and descbes how
to complete them.

Task Where to Find the Properties
Ent er AweSingr oiperti es page¥E
select a CPU typeFor more information, please refer
Section7.1, AweSimProcessorDevice Figure 7-1 0, on
page42.

Please refer to Sectiot4.2 Clianging DRAM Size,
pageld?’.

Go to theSi mul ati on Di spl ay
{Primary, Secondary} {Master, Slave} Imageas shown in
Figure7-22, on pager8,

Change a hard drive @VD- Or

/CD-ROM image Go t oSouthbredgeFr operti es page
Secondey} Channeb . | f D¥B-ICh-BOMaimage,
check theDVD-ROM checkbox as shown irFigure 7-22,
on pager8.

Go to theMain WindowiiFile MentY Set F | oed p
Or

Go t oSlQphep déirti es podat) (@©eegurp
7-13 0n pagesh).

Go t o Systane BIJSProperties pag¥ Memory
Change a BIOS image Configuratiord  t(sadFigure 7-14, on page68). Change
the Init File entry.

Change CPU Type

Change Memory type or size

Change a floppy drive image

Table 3-2: DeviceWindow - Quick Reference

3.3 Main Window

The AMD SimNowE Main Window, shown inFigure 3-1, is the main application
window. It contains a Menu Bar with a set of pull down menus, and a Tool Bar, both of
which control many aspects the simulation environmenthe console windoywshown

in Figure 3-6, provides a textual interface for status information and comshaadtyle
control see SectioA.7, Auiomation Commands, o0 r205p a g e
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" F:3SimNowtd . 0.0-NDAYsimnow. exe

Using image path: “_“Images"
Uzing library path: “_“devices"

1 simnow> Opening "C: /SlmNDu/cheetah _1p.hsd"”
fo: creating device "AMD Bth Generation Integrated Northbridge"
: creating device "Dimm Bank"
: creating device "AMD-8111 I/O Huhb''
: creating device "Memory Device"
: creating device "Winhond H8362?HF gIo"
: creating device "SME Hubh Device"
: creating device "PCI Bus"
: creating device "Debugger"
: creating device "AweSim Processor"
: creating device "AMD-8132 PCI-H Controller"
: creating device "PCI Bus"'
: creating device "PCI Bus"
: creating device "Emerald Graphics"
allocate map memory

: creating device #13 "PCA?548 Device”
: creating device H#H14 "ATZ24C Device"
: creating device #15 “"USB JumpDrive'
: creating device #16 "Intel(R> Pro~1888 MT Desktop Metwork Adapter"

BSD Luad completed?

Figure 3-6: Console Window

3.3.1 SimStats and Diagnostic Ports

The SimStatsand Diagnostic Portsnumeric displays appear in thdain Windowwhen a
Southbricdhe device is added to the workspace. BimStatsdisplay shows host and
simulation elapsed time and a simulation MIPS counter that is updated as the simulation
runs.The simulatoeffectively has a budin POSTcard output, ports 80h to 8&md eOh

to e3h. You can see these codes on the right upper part ddaimeWindow in the
"Diagnostic Port$ section

Host Seconds shows These three lines of
the number of user four bytes each show
and system seconds the values written to the
of host CPU time the diagnostic programmed

simulator has uses /0 ports. Mostly these

. . Simulator Stats Diagnostic: Paortz ;

since it started. ports are written by the
since It starte 354.00 Haost Seconds o002 0003 83-80 | BIOS and  low-level
Sim Seconds is the | p 70 Sim Seconds: 00 (00 00 | 00 87-84 | diagnostic software.

number of seconds of

simulated time that 10.8 Avg M|F'5 00 /00100 [CA &3 - el

h_as past since the 971 MIPS MIPS are the
simulator started. / instantaneous value of
MIPS are the total :)heerformance SImuIatoi;:
number of simulated - PR

instructions executed g;mﬁg?e%n S mguéfuncstioog

since the simulator
started, divided by
the Hosts Seconds.

executed per second of
host user and system
CPU time.

Figure 3-7: Progress Meter and Diagnostic Ports

The simulatio counter measures the number of microsecasfdsimulated time.
However, it is not a performance or cytlased simulator, so the simulated time is
estimated.
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3.3.2 CPU-Statistics Graphs

There are several graphs that can be displayed on the left sideMdith@/indow These
graphs can be activated by fiidi e wY C P U 0f@ena gelaction

3.3.2.1Translation Graph

The Translation Graphupdates once a second. Fuértical scale means thaddress
Translation cachdtcaché is full. Dark color on the bottom of the graph represents
percent of tcache containing valid translations. Lighter color above the dark color
represents percent of tcache containing invalidated transladask olor growing

from the top representhd meta data that describes the translations.

Meta Data that
describes the
Translations.

Percent of tcache
containing
Invalidated
Translations.

Tranzlation Graph

Percent of tcache
containing Valid
Translations.

=i 4 44‘

Figure 3-8: CPU Translation Graph

3.3.2.2Real MIPS Graph

TheReal MIPS Graplupdates once a secorifithis value exceeds what can be digpla

on this graph, the graph line turns rédshows the instantaneous MIR%e., how many
millions of instructions per host CR&kcond at which the simulator is running. A value
of zero will appear as a ofpexel-high horizontal lineFull scale represents 100 MIPS.

Feal MIPS Graph
Million of

Exceeds 100 —> Instructions per
MIPS. Host CPU second.

Figure 3-9: CPU Real MIPS Graph

3.3.2.3Invalidation Rate Graph

The Invalidation Rate Graplupdates once a second. If this value exceeds what can be
displayed a this graph, the graph line turns red. A rate of zero will appear as a horizontal
line, one pixel high. Fullvertical scale represestone invalidatated translatioper
thousand simulated instructionBhe lower, darker color represergkin invalidatiors.

The upper, lighter color represen@ngeinvalidations. This upper, ligér color is a
minimum of one pixel highi.e., a value of zero range invalidations still results in a one
pixel-high line of the ligker color.

Plain
At |Frealidation Fate Graph Rang_e .
Invalidations Invalidations

Exceeds what
can be
displayed.

Figure 3-10: CPU Invalidation Graph
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3.3.2.4Exception Rate Graph

The Exception Rate Graplhipdates once a second. If this value exceeds what can be
displayed on this graph, the graph line turns red. A rate of zero apgearsasizontal

line one pixel high. Fullvertical scale represents a rate of one exception taken by the
simulator per ten simulated instructionBhese exceptions may be internal to the
simulator and not turn into exceptions in the simulated machine.oWer,ldarker color
represergall such exceptions other than segmentatimlation (SEGV) exceptionI.he
upper, lighter color represenall the SEGVexceptions.This upper, lighter color is a
minimum of a oneixel-high ling i.e., a valueof zero SEGV exceptions still shows a
onepixel-high line of the lighter color.

Exrception Bate Graph All exceptions other

Exceeded than segmentation
what can be violations (SEGV).
displayed.

: i + Segmentation
violations (SEGV).
Figure 3-11: CPU Exception Rate Graph

3.3.2.5PIO Rate Graph

The PIO Rate Graphupdates once a second.hefport I/O (PIO) rate exceeds what can

be displayed on this graph, the graph line turns red. A rate of zero will appear as a
horizontal line one pixel high. Full scalepresents one PlQer ten simulated
instructions. Darker color on the bottom of thar represents the read PIO's, the lighter
color represents the write PdGs

Write

Exceeded FIO Rate Graph
what can be
displayed. | e

T |
o

Figure 3-12: CPU PIO Rate Graph

3.3.2.6MMIO Rate Graph

The MMIO Rate Graphupdates once a second. If tmemay-mapped/O (MMIO) rate
exceeds what can be displayed on this graph, the graph line turns red. A rate of zero will
appear as a horizontal line one pixel high. melitical scale represents one MMIO per

ten simulated instructions. Darker color on thetdrot of the graph represents the read
MMIQ's, the lighter color represents the wilit1O's.

k10 Rate Graph

Read
Exceeded MMIOG s .
what can be )
displayed. ll ; Write
I 1 1 1 1 I 1 1 1 1 I 1 M M I O 6 s

Figure 3-13 CPU MMIO Rate Graph
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3.3.3 Simulated Video

The simulated video area of théMlain Window depicts the VGA output screen that
appears when a VGA device is added to the workspace. When the mouse focus is over
the video area, the simulator captures host keyboard input, enabling you to type most
keyboard entries on your real keyboafthis isa convenience and may not accurately
position the mouse or grab all keys correctly. For more accurate mouse and keyboard
capture,seefiGrab the mouse and keyboard SBection5.2.3 finteraction With The
SmulatedMachine, on page31.

You can also allowhe simulatorto take complete control of the mouse and keyboard by
s el ecStpiencg aii Keyboar dYGr adoh Mou sree t sumatie, K e yolno atr
press and hol@trl thenAlt, and then release them in reverse order.

3.3.4 Hard Disk and Floppy Display

The IDE Primary byte countsIDE Secondanbyte countsandFloppy diskbyte counts
displays appear whenSmuthbridge device is added to the workspa

IDE Primary Digplay IDE Secondary Dizplay. - Floppy Dizplay
232,500,096 master read 0 master read 465 read
4,545,536 master written 0 master writken 1E5 written
0 slave read 0 slave read
0 slawve writken 0 zlawve wiitken
DMAMPIO mode PIO/PIO mode

Figure 3-14: Primary, Secondary and Floppy Displays
When a disk is accessed in simulation, the status information is updated.

3.3.5 Using Hard Drive, DVD-/CD-ROM and Floppy Images

Section4 on page?21 describes how to create disk images.use a disk image ated by

DiskTool go to theMain WindowFile Menuand chooseSene[ & I mag &
menu items. This brings umapenfile dialog Select your drive image and click on

0600kdé. Standard file extemable3a3hs for di sk 1 mag

Image Type File Extension
Hard Drive Image *.hdd
Floppy Drive Image *.fdd
DVD-/CD-ROM Image *.iS0
Genericlmage *.img

Table 3-3: Image Types

After an image is selected, any changes to the image are stored in journal form in the
ABSDD f i | ejqurnaling liselisabled in thSouthbridge (forhard drive images) or
SuperlO (forfloppy drive images) device. ffournaling is disabled, changes are stored to
the image file see also Sectidnh?2.], AAssigningDisk-Image, on page28.
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3.3.6 Registry Window

The Regstry Windowc an be vi eweMi eowY Shed weocR @ Thigs tir g gi st r
contains information about various simulator configuration items. They are not intended

to be altered by the user, but some can provide useful information. For example, the
Instructons per Microsecond and System Bus Frequency both show the frequency values

the simulator uses for its simulated processors.

< SimNow Registry Dialog

Reqgistry [tem M ame Walle
Instructions per Microzecond 800
System Bus Frequency 200
CPU Clock, ul 1]
CPU Model Warme AthlonEd
Turbo_Port&l 1]
Turbo_Ysunc 1]
Guard Memaon Bequired TRUE
CPU Manages Cycles TRUE

Digk Block Cache Size B4k,
Digk Block Cache Depth &
Diizk Block Cache Bitz 12

Figure 3-15: Registry Window

3.3.7 Help, Problems and Bug Reports

The simulatothas HTML on-line help and documentation, witlHélp" menu entries or
buttons on the dialogs. In the device view, every device has a context menalicight
with "Help" documentation links andA/hat'sthis’ floater text.

In addition to any other support aireel you may have, we encourage feedback on any
problems encountered. Please sendmail tosimnowsuppor@amd.com
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4 Disk Images

The simulatoruses hardirive images to provide simulated hard disks to the simulated
computer. There are several ways to obtain hard-imeges.

1 Install your OS onto a hard drive in a real system, then move it to the secondary
drive in a system and ugsskToolto copy the contentsf the drive to a Ai.hdd
image file.

1 Make a blank hardirive image and ®&VD-/CD-ROMASCO i mage, and i
fresh operating system onto the hdrdre image. To make the hadtfive and
DVD-/CD-ROM images,refer to Sectiod.1l, "Creating A Blank HareDrive
Image' andSectionl3, iDiskToob, on pagel4l

1 To usea physicaDVD-/CD-ROM:

1 Click on the 2 button or selecfiViewy Show Devicesto open theDevice
Window(Figure3-2, on page).

1 Open the Southbridge'spropertieswindow by doubleclicking on t, and
choose théHDD SecondanChanned tab.

1 On a Windows hostypei\\D:0 whB:oei § the drDUWe | etter
ICD-ROM,and on a VLi nux h anstheiMastgy@riveft/ de v/ c d |

Image Filenamefield.
1 Check theDVD-ROMcheckbox below therilenamefield.

The simulatocan access media via the following mechanisms:

9 IDE Hard Disk:
9 DiskTool IDE harddisk image is a flat file consisting of &12byte header
(the IDE probe sectognd a aw image of data from the hard digkthe raw data
is cut off before the end of the digke diskimagefrom there on will just read as
zerg.

1 IDE DVD-ROM: (Thesimulatordoes not simulatBVD-ROM "insert' events)
1 DVD-ROM disk imageis a flat file of the raw image of a da@vD-/CD-

ROM. These correspond astly to ISO file images, for example.

9 IDE DVD-ROM direct access

1 Floppy Disk:
1 Floppydisk image a flat file ofthe raw image of a floppy disk.
1 Floppy direct access

Please refer t&ectionl3, DiskToob on pagel4lto find out how to set up a Windows
or Linux harddrive image foithe simulator.

4.1 Creating A Blank Hard-Drive Image

To create a hardrive image use DiskTool. You can start DiskTdmt launching
"disktool.ex®& in your install directory. For convenience, you can create a desktop
shortcut to launch DiskTool. When you run DiskTool, you will see the DiskTool dialog
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window, as shown irrigure 4-1. It will also open a shell window, as shown kigure
4-2, that is used to inform the user about all physical drives which DiskTool has detected.

B SimNow DiskTool E]EJ

Phwsical Drives

A Create Disk Image From Host Disk |
H:

PHYSICALDRIVED [ C:. G F:)

PHYSICALDRIMET [D:] |
PHYSICALDRIVEZ [ E:]

Copy Dizk Image Ta Haost Disk |

Create Blank Dizk Image |

Drrive Information

Floppy Dizk, &; Eraze Host Disk. |

Mo digk prezent

About |

Esit |

Figure 4-1: DiskTool Dialogue Window

For informaton about supported options and modes that DiskTool supports, please refer
to Sectionl3, iDiskToob , o rm4lpage

Figure4-2 shows he DiskTool shell window.

C:\simnow\disktool.exe

Disk Device found at SCSI Fort B Bus B Target O LUN 8.
Opening WDC WD12@BEB-BBDAAL as “\.“PHYSICALDRIVEA

Cylinders: 4589

Heads: 255

Sectors: 63

Buytes: 512

Media Type: 12

Completed. Device has heen successfully identified.

Diszk Device found at SC8I Port @ Bus B Target 1 LUN 8.
Opening WDC HDiiEggB—BBDﬂﬂi as “\.S\PHYSICALDRIVE1L

Cylinders:

Heads: 255

Sectors: 63

Bytes: 512

Media Type: 12

Completed. Device has heen successfully identified.

Disk Device found at S8CS8I Port 1 Bus @ Target 1 LUN B.
Opening IC35LAZBAVERB7-8 as “~\.~FHYSICALDRIVEZ

Cylinders: Al

Heads: 255

Sectors: 63

Buytes: 512

Media Type: 12

Completed. Device has bheen successfully identified.

Figure 4-2: DiskTool Shell Window
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To create a blank disk image click on tli&réate Blank Disk Imagebutton on the right

side of the DiskTool dialog window (s&g&gure4-1). A "Save Asdialog will ask you for

the location and image filename that will be created. Choose the location where you want
to store the blank image file and then enter the image filename. Click orSave "
button An additional dialog, seEigure4-3, is presented that allowgu to select how

large the blankmage file should be.

B Hew Image Size E| PX|
Optionz

Entire Drive

Stop after partition 1
Stop after partition 2
Stop after partition 3
Stop after partition 4

{(*) Custom

# af Sectors: | 5338603 S

Image Size [MB]. |4095 -

I ok l ’ Cancel ]

Figure 4-3: New Image Size

Before you start creating a ndésank disk image make sure that the image will be large
enough to install Windows or Linux on it. You can enter the image size in MB or in
number of sectors. We recommend an image size@B4Increase the value ofifiage
Size (MB) to 4096 and then clicon the OK' button to create the image file. A progress
bar will inform you of the progress being made (Bepire4-4).

M Elank Image

C:/en_windows_xp_profeszional_=64.hdd

NEREEEEEEEEEEN NE ]

Cancel

Figure 4-4: Create Blank Image

Once the image is creatsdccessfully DiskTool will display a message box, as shown in
Figure4-5. Click on the OK' button.
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M Elank Image PE|

= Operation Successtul
A)

Figure 4-5: DiskTool Operation Successful

To exit DiskTool click on the Exit" button on the right side of the DiskTool dialog
window (seeFigure4-1).
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5 Running the Simulator

You can start AaNDhing Sim\ibw.ex&n ybuy install directoryFor
conveniencgyou can create a desktop shortcut to lathehsimulatorWhenyou runthe
simulator,you will see thesimulator'sMain Window asshown inFigure5-1. It will also
open a console windogghown inFigure3-6) that is used for text interaction.

4 [1] AMD: SimNow: Main Window:
Eile  Wiew  Special Kevboard  Help

d d e 83 0 e 2 @ 5 @

Stopped

Figure 5-1: Main Window (No BSD Loaded)

5.1 Command-Line Arguments

This section describes ttemmmaneline arguments supported by the simulat®able
5-1 shows theeommandline arguments

Argument Description

-l <path> Directoryto load devices from. If used,
must be first.

-f <file> Open the .bsdile <file>.

-e <file> Execute commands in <file> on startup

-i <path> Image search pafor loading image files.

-m <path> Mediator connection string for netwo
adapters to use.
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Argument Description
-n --novga Disable VGA Window.

-C --nogui Disable GUI (console nde).
-d Disable mouse and keyboard inputs
simulator.

-r --register | Register the simulator with the O/S as
automation server.
-h--help-? | Print this help message.

Table 5-1: Command-Line Arguments

For instance, twpen thecheetah_1jpsdwhen staring the simulatoryou canenter the
following:

C:\ SimNow\ simnow 17 fcheetah 1p .bsd

5.1.1 Open a Simulation Definition File

Click on “ and select one of thebsd' files| o c at e dASmNowo ftrdttery. fihe
".bsd' files contain preconfigured simulation definitions designed to model a specific
AMD processchased computer syst em. chéetah lfpsdh i s
file, from in the SimNowdirectory. Upon loading the BSD file, tihdain Window (shown

in Figure5-2) will be filled with three sections. The left column contains informational
graphsif selected ¢ee Sectio3.3.2 ACPU-Statistics Graphs , 0 nl7),ghe tpp row
contains numeric displays of simulation statistics and-digsle access information, and
the remainder contains th®imulation Display Area of the simulated machine. The
SimulationDisplay Arearemains blank until the simulated machine is started.
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Menu Bar Tool Bar Main Window Numeric Display
Components

"< | 41 AMD SimMow: Main Window
File” WYiew Special Keyboard Help

TEld A Mg @O =

Graphs & | Mumeric Display(s) =
el Gl - Simulator Stats IDE Primary Display IDE Secondary Dizplay. — Diagnostic Ports Floppy Display
0 Host Seconds 0 master read 0 master read 00 00|00 00 &3 -80 0 read
0 Sim Seconds 0 master wiitten 0 rnaster written |00 |00 |00 00 27 - 84 0 written
0 Avg MIPS 0 slave read 0 slave read 00 |00 00|00 e3-e0
0 slave written 0 slave written
0 MIPS
mode mode

Fieal MIPS Graph

Inwalidation R ate Graph

Exception Rate Graph

FIO R ate Graph

k10 Rate Graph

AN

Reset ! \ \

\1 Simulator status CPU Graph Simulation Display
Area Area

Figure 5-2: Main Window (BSD Loaded)

You can view the configuration of the simulated machinellmking on . A window
appears with a graphical representation ofstheulatedmachine as shown ifrigure5-3.
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