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Introduction

CHAPTER 1 - Introduction

The development system for the ST18950 DSPs consists of the following components:

* Target hardware (DSPIug or ISA based emulator)
* BoxView — Debugger Graphical User Interface
* BoxServer (optional) server used for remote access

This manual describes the second component of the above configuration. Description of the other
components can be found in the separate documents.

Software components need to be installed first. System software requires 32-bit operating system

(Windows 95/98/NT). System software can not be run on earlier versions of the Windows PC
operating system (Win 3.1, 3.11), even if the Win 32s option is installed.

1.1 - Quick Installation

Software is supplied on the installation disk. Execute program setup.exe, this will create all directories,
copy files and install default shortcuts in the program group.

Installed software can be removed from the host computer using standard Windows’ procedures
(Add/Remove Programs at Control Panel).

BoxView can be invoked directly for the different target configurations without any additional changes.

Box View User Manual 7
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CHAPTER 2 - Tutorial
Installation will create following shortcuts in the new program group:

an‘-l'iew H=lE3
File Edit “iew Help

Bowview Help

|2 abjgctis] |32 bpes

Fig.1 - Shortcuts created by setup

* BoxView shortcut configured for the debugger execution.
* BoxView Help — this will invoke Help system

Multiple configuration can be created within the program folder. The debugger configuration is saved
in the configuration file specified with the command line option -s within the shortcut properties. The
default configuration file is called BoxView.ini. Custom configuration will have different command
lines.

BoxView after invoking the program will initialize windows in the following setup:

[ [ & [Fewn [seiows e o e Heb

R

IHERTTF TAPCET

e Lat.Call
Fig.2 - Initial windows layout

Software can support various DSPs, so window contents can not be initialized before selecting the
target device.
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If the target device is specified correctly in the .ini file, simple CONNECT command can be used.
Initialization process will take a few seconds. System is initializing connection with the target device.
For customization or connection to the different target Open Connection dialogs needs to be used

(available in Options pull down menu).

Connection | x|

Interface Type:
EMUST50ISA =l
™ Initialize on start Cancel |
Connection
" Direct & TCRAP s
o = i
COMALPT #: IP Address: 4'
[ |
140 Port #: Port #:
|300 |
Target Select: | Erecute e ke nitialze
=

Fig.3 - Open Connection dialog

Interface Type:

EMUSTIE0ISA

EMUST 350154

EMUSTI50-Test

Fig.4 - Available Interface Types

For the initialization, proper Target type needs to be selected and LPT# or base 1/0 address specified.
Above dialog also allow to select remote target DSPs. Remote target initialization procedure involves
selecting BoxServer’s |P address (default: boxserver.softbox.com), performing the “QUERY?”, to find
out number of the devices, and devices types on the remote end. After selecting desired device from
the list, system will connect and initialize its operation. Used devices will show IP addresses of the

users connected through the BoxServer.

10
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2.1 - Command line parameters

To allow target configuration at the program start-up, command line parameters can be specified. All
target reference options, can be also set within the Open Connection dialog (Options pull-down
menu).

For multiple configurations, it is recommended to use custom file name for the system “INI” file.

-Sname File name to save windows settings on exit

2.2 - Function keys

Defined standard function keys:

F1 Help

F5 Go

Shift-F5 Halt

F6 Activate next debugger window

F7 Go to the cursor (Code window only)

F8, F11 Step

F9 Toggle breakpoint at the cursor (Code window only)
F10 Next (jump over subroutines)

2.3 - Mouse Operation

The left-click sets the cursor within the window, right mouse click invokes local window menu, to set
window options.

To facilitate running the target code, special mouse processing within Code window is added:

Double left-click toggles the breakpoint (same as F9 key).

Box View User Manual 11
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2.4 - Sample session

Select target type the PC is connected to. For the DSPIug taget, referenced as EMUST950PP, LPT
number needs to be selected. For the ISA based emulator, I/0 bas e address needs to be entered.

If the target is installed on the remote workstation, conection needs to be specified through the TCP/IP
interface. After entering the IP address or alias name, and the port humer used for the socket
connection, Query button will initialize communication with the server. The Target Select box will show
available targets at the remote site.

e
s e |

| ERILIS T S [ |
= ik Loesl i
g Carmmcion

r =
2 Eﬂnﬂ.-; ' FE Lo |
r F:ﬂ & Lofibos oow
T Pt Peyi B
|.-- ]1.4!4
Lempet Bt Eexruis Damy b pishn
| 5 |

Fig.5 - Remote Connection to Server

When the OK button is pressed in the above dialog, system will start initialization to the target
preocessor - local or remote.

If the problem is detected during interface initialization, error message will be disaplyed, and the Open
Connection procedure needs to be repeated.

After connection to the target is initialized, the debugger will display the data from the DSP

12 BoxView User Manual
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3 BoxView - EmuST950 300 == E3
File Edit Procesz Breakpont Yiew Options ‘window Help

=] =] =35

B Command =1 E3
cmd » 0000 opon OCEE 18Fa 3
;0003 2528 30FE 3CER
(0006 471C 5133 SA82
(0009 62F2 BARD 70EZ
:000C 764l 7ATD TDHA
ﬂ_l ﬂ (000F 7F&2 7FFF 7FRZ2 ﬂ
ElCode =] ) |
S P:0000 3420 0100 JUMP $100 3 AO0:00 0000 000o0 PC.000
F:0002 FFFF HOP A1:00 0OBCE 0001 CCR: 000 7|
F.0003 FFFF HOP P.o0oo0 ooon STA: 004
F:0004 FFFF HOP L:0074 Fooo 15:010
F.0005 FFFF HOP R.0000 Qo002 1E: 000
F:0006 004C A0 += P, P =1 AX0:021C AVOD:001a L0000
F.0007 FFCC FFFF SP = #SFFFF AH1:0041 A¥1 001D SP:180
F:0009 FFDe 0000 CCE = #s0 = TED: 0001 IVO:0001 SPY:000 =
| S kN | Il 4
| Ready | Ln1.Col5 |STOP

Fig.6 - After System Initialization

Next sample program can be loaded. To load the object file, “load” command can be used, but to
specify additional load options Load File dialog should be used (pull-down menu LoadFile):

e
T

i Lokl em o
f
7§ eyl et ] i il

B Lo i ™ P
F loatiprdel T

Fig.7 - Load File Dialog

§
EELuu

The details of the above dialog are discussed in the following chapter. For the purpose of the tutorial,
we will need only to select the file name, with the “File” button. This will open standard Windows file
selection dialog:
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= i gl 5 =i

TR e | (e 1% LT = | |

Fig.8 - File selection dialog

We will select sample ASM program — demo2.s19

* Set a breakpoint at “mainloop” with the “BREAK mainloop” command within the command
window.

» Start code execution: GO

* Display data memory using symbolic entry: DISPLAY AM_WAVE

After those steps, debugger windows should look as follows:

iU SP = gl
P 1182 0r
F.R19¥ F [X3 = Fr3 k 1 =
0195 FICE §091 EEL = 4l 7
E BT FRCE B001 IM = #93 ki ATE LL
F L3% FIST 103 STh = R Akl &2 =
morinloeg LE SET
| o IT1 emi | 4
THaalk TRCET

Fig.9 - After Loading

Some of the above commands could be also executed using “Symbols” dialog. This dialog can stay
open for the whole debugging session. To open this dialog, use View-->Symbol pull-down menu.

14 BoxView User Manual
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Fig.10 - Selecting Symbols Window

Symbols dialog allows to set breakpoints, add items to the Watch window, set display address for the
Memory and for Code windows, and start program execution to the temporary breakpoint.

ﬂatchl D azm |Qispla;| Grapl_'u| Break | Gota |
v Display Address v Address First
P:000000  begin a

5000000 SINTBL
#:000040 RAMP _I

™ Sumbal | Eilter |
r Add[esslu Length [10000

Fig.11 - Symbols Dialog

Additional features of the above dialog are described in the following chapter.
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To execute the program with the “automatic” screen refresh, set a brekpoint at address P:110 with the
“show” attribute. This can be done with double-click or function F9 key, while the Shift key is
depressed. Also “show” attribute can be set with the Software Breakpoint dialog. The address p:100 is
inside the outside loop. Every time the execution stops at this address, sine wave was updated at
Y:1000 address. To observe the sine wave in the graphical format, execute: GRAPH AM_WAVE.

Fle £ Pocses - Beshpoid e [pioie rdes  Helo

LET ] L |
I Coe MEERE
mainloop Mk
= F 0L0E FECO 0040 AXD = #&dD 3
| F:0100 BCE0 0119 FEP =40 bame
F:O1LOF FZ&n Rl = wEE0+IE
E:01i0 FFC2 1000 AY¥D = #1000
F Olls FFCL Doon &K1 = FoD
E:011& F225 L1 = ®AE1+]IK
P o1l% DCan o011 REF &40 LER 1
1! ! K 1K1
I.- - .

Fig.12 - Setting the Breakpoint

Variables can be added to the Watch window using the Watch command, or by pressing the Watch
button within the Symbols window.

Once the variable is added to the Watch window, it can be expanded (arrays, data structures,
pointers) by double-clicking on the line to be expanded or collapsed.

To remove the item from the Watch window, you can press Del key when cursor is on the line to be
deleted.

Run code in the continuous step mode (Shift-F8 or ProcessContStep). Last selected Code window will
follow program counter, opening correct source file for the display. Other Code windows will show PC
(right yellow arrow) only if it is within lines displayed.

Following Figure will show few other windows opened. All windows will be described in the following
chapter.
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Fig.13 - Multiple windows opened
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CHAPTER 3 - BoxView Reference

3.1 - Calls Window

= i =]

sdemogd 2.8 modu latel)
EFdemozd_Z.c: mainll

|
Fig.14 - Call stack window

Calls window shows the call stack. It allows also to change the program frame pointer used for
variables display. If the frame is different from the real one- green triangle is displayed. This will affect
local variables displayed within the Watch window

3.2 - Code Window

Fig.15 - Code window in source mode

Code window displays debugged program in one of three modes: source, assembly or mixed. Display
modes can be selected either from the window local menu (by clicking on the window’s icon on the left
side of the title bar), or by entering SRC, ASM or MIX commands within command window.

fity| '~ e e
_mmmmrs om - GEL
v

Fig.16 - Code window in mixed mode
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Below is the layout of the local menu for the command window:

| -]

P 010F F2&0 Rl = =l oo
&P 0110 FFC2 1000 A¥0 = :m
P:0112 FFC1 0000 AX1 = 4  Inlinedsm
P:0114 F225 Il = =~
P:0115 DC40 0118 REP $40  Source
® P 0117 7345 P =11 e *}
F: 0118 F2B8 *AVO+IY
F:0119 FFFF HOF o S
O P:01a FFFF HOP Fort
F:011E Da0n A0 = 1 IO
P:011C BC24 A0 = I ¥ Mamgin -
‘I I Mo Opcodes v
Fig.17-Code window’s local menu

Local menu can be activated with the right-mouse button. Following functions can be accessed from
this menu:

execute code to the cursor (this is possible only for the code executed out of RAM). After
reaching the desired location, temporary breakpoint is removed automatically. The same
effect can be accomplished with the F7 function key.

invoke inline assembler to modify the line of code

set the mode of the Code window: Asm, Mix or Src. This can be also done with the
commands from the command window (ASM, MIX, SRC). If the command is executed from
the command window, it will affect only last selected code window (in case that multiple
code windows are open).

change font size for this window. The global font selection is available from main pull-down
menu: Options-->Font.

disable/enable display of the opcode values. If the option “No Opcodes” is checked, no
opcodes will be displayed, so the code can be displayed in the smaller window.
enable/disable selection margin. With the selection margin enabled, small icons are
indicating attributes of the particular line within code window. If the margin is disabled,
attributes ar indicated by color of the background/foreground for the displayed code line.

20
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Following attributes are displayed with icons and/or colors:

e current PC value: yellow arrow

» selected frame: green triangle

*  SW breakpoint: dark red circle

* SW breakpoint with “show” option: light red circle
* disabled SW breakpoint: red empty circle

3.3 - Command Window

Ld Lo

crd F50
cmd FSRG

crad

|

I~

crmdr0isplay modu latedillave
cmd»GRaph modu Latedilave

- |0

k]ql b

x,

Fig.18 - Command window

Command window allows for entering text commands. It saves the history of executed commands.
Old commands can be edited and/or reexecuted. Pressing Enter key when the command line is
empty will repeat the last command.

3.4 - Memory Window

;0aoo
;0004
;000g
coooc
;0010
;0014

el bl el bl b Bl

aoao
J0FE
SA82
7B41
JFFF
TE41

oCaB
JCEE
E2R2
Th

JFR2
JO0E2

13F&
471C
BAGD
FDAA
034
EAED

2528
5133
TOEZ
TF6Z
nool
B2F2

Fig.19 - Memory window

Memory window allows to display contents of the DSP memories. Starting address to display can be
set from the Command window, using Display command, from the Symbol window by selecting the
symbol and pressing the Display button.

Box View User Manual

21



Reference

The change of starting address can be modified with the command DISPLAY, or by direct editingof
the address field . The memory contents can be also directly edited within the window. The highlited
portions of the memory window can be copied to the window’s clipboard area, and pasted to any other
application.

The local menu of the memory window (right-mouse button) allows for disabling of the address
display, so more data can be displayed within the window. The current address, where the cursor is
located, is displayed within the window tile. If address corresponds to valid symbol, symbol also will be
displayed at the window title.

3.5 - Register Window

AQ:00 0000 0004 PC: 0118
A41:FF FFFEF CO00 CCR: 2000

P:AEB2 AO00 STA:000C

L:8F10 EOOO I5:0117

R:5800 0117 LE: 0118
AXD:004C AYO:1034 LC:000C
AXL: 0036 AY1:001D SP: 15800
IZ0:0001 IVO0:00p1 SEY:0000
T¥1:0001 IV1:0000 DCUO:00C
TXZ2.0000 IVZ2:3700 BSC: 00
IE3. 0020 IV3:9DC2 PSC. 00

Fig.20 - Registers window

Register window displays contents of the DSPs core registers. Number and format of the registers
displayed depends on the DSP type. Value of any core register can be modified with the CHANGE or
SR commands, or by direct editing of the register value.

BoxView allows for multiple Register windows to be displayed.
3.6 - Graph Window

Graph window allows to display content of the memory in the graphical format. Single pixel on the
horizontal axis represents one memory location. Vertical axis represents the memory value. Vertical
axis can be scaled with up/down arrows. Scale can range from single increment per pixel, up to
maximum memory value per graph height. There is also logarithmic sace available.
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20004 v Cursor

nooo .

Fig.21 - Graph window

The local menu available with the right-mouse button, allows for following controls:

* Change font size - this afects index and value at the cursor display

» Sign toggle - allows for formatting the graph in signed or unsigned mode

* Index toggle - enables/disables display of the memory value scale on the left side of the
window

* Scroll bar toggle - displays/hides the horizontal scroll-bar

» Cursor toggle - enables display of the cursor. Value at the curosr position is displayed in the

upper right corner of the window. Position of the cursor can be set with mouse or right/left
cursor keys.

3.7 - Symbols Window
- PEL
et Mo bl ol s | o |

F D idiem  ° feagni e
THRERIE " =

(L T

TR e

T e _|
- L1k bevirn rmboes|
TENEA]  pell haclve BEE ;l

i et |
I .uq-rr__ I.nlhr'-"
Fig.22 - Symbols window

Symbols window displays global symbols available in the debugged application.
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Format of the display can be changed with two options:

Display Address check box enables display of the numeric address value of the symbol.

Address First will control if the address of the symbol is displayed before or after the symbol name.
This controls sorting of the list entries.

Here are five operations, which can be performed on the selected symbol:

Watch
Dasm
Display
Graph
Break
Goto

Symbol

Address

Fig.23 - Trace window

adds the symbol to the Watch window

sets the starting address of the Code window

sets the starting address of the Memory window

Set the starting address of the graph window

inserts software breakpoint at the symbol address

inserts temporary breakpoint at symbols address and starts execution
Displayed symbols can be also filtered with two optional filters:

will select all the names matching control string. * character is a wild
character matching any number of any characters.

will display symbols, which address is within the specified range. Starting
address can be in two formats: with and without memory space prefix. No
space prefix will allow all memory spaces to match address range.

3.8 - Trace Window

= #AR1+1N]

L1 = =id}+TH]

i = =dli+1Xi

F |

Trace window shows last instructions executed by the target DSP. The trace buffer holds last six
addresses. The address is followed by the disassembly of the code at this address location.

24
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3.9 - Watch window

Watch window allows to display selected symbolic items or expressions. Items can be added to the
watch window with the WATCH command, or by pressing the Watch button within the Symbols
window. To delete item from the watch window, you can press the Del key on the keyboard, when the
cursor is over the line to be deleted, or with the WATCH command.

Watch

=10] ]

atedllaveled] int o
int @, d
int

int
int
int
int
int
int

HEREALE —mo

= =o o= ===
Layln flwalun L%}

du L
e lc) [a]
AER [1]
HAR [2]
AER [2]
AER [4]
aaa [E]
sl lc) [E]
[EA [7]

MR ra=ETIm

1
1
2
=
=
=
=
2

e
—

Fig.24 - Watch window with sample data

If the watch contains element which can be expanded (array, structure, union, etc.) the + will be
displayed in front of the symbol name. Expanded symbols will have - character, indicating, that the
item can be collapsed.

The watch line properties can be edited through the dialog available with the right-mouse button.
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3.10 - Open connection dialog

T |
bagir | o e |
ST - |
F e —IH
T -
" L - rEpe |

MUART & ke

I r

MR Pig i

fxu |

REE

i

Fig.25 - Open connection dialog

Open Connection dialog allows to select the target for the BoxView operation.. Primary item to be
selected is the Interface Type.

Connection type can be Direct or Remote over the TCP/IP network (optional BoxServer application is

required).

For the direct connection, depending on the interface type, proper port needs to be selected. It can be
one of the COM ports, one of the printer ports, or base address for the ISA interface card.

For TCP/IP connection only required parameters are the address of the server, and port # of the IP
server to be connected to. To inquiry the server about the target availability, use the Query button.
After query is completed, list of the available target devices will be displayed in the Target Select list.

The Initialize on start check box, if checked, will cause auto target initialization, on next BoxView

invocation.

BoxView User Manual



Reference

3.11 - Startup Options

Startup Options Ed

W Open connection
[T Load symbols
[T Load breakpaints

Fig. 26 - Startup Options

This dialog is available from the main pull down menu: Options --> Startup.
The options checked within this dialog, control the program action during its invocation:

* Open connection - will initialize the connection to the target, as it was last specified by the
Open Connection dialog.

* Load symbols - will reload the last used symbol table. This option is disabled if the open
connection is not active.

* Load breakpoints - will reload software breakpoint table. The breakpoint table is saved
during program termination, just before clearing all software breakpoints on program exit.
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3.12 - Load File Dialog

Load File dialog provides options necessary for uploading the code to the target DSP. Selection of the
file is available with the File button. This will invoke standard Windows file browser dialog. Main
check-boxes are: Load Data and Load Symbols. Disabling of data loading can be useful for
debugging applications, which are loaded to the DSP through another interface.

Load file

Eile | |C:\I3NL|95EI'~.SAM PLET et

¥ Execute command before load

[ |
Ireseli j
[]

[~ Execute command after load

£ Auta

F Load Qata 1"' Emem
" Hmem

¥ Load Symbals  Yrmem Cancel |

Fig.27 - Load File dialog

For the code loaded from the .s19 files, target memory option needs to be specified. The .s19 format
does not contain the memory space information, so memory can be defined with P, X oor Y
radio-button selection. The Auto mode performs load with the following algorithm:

e fileName.s19 is loaded to P memory space
* fileName_1.s19 is loaded to X memory space
e fileName_2.s19 is loaded to Y memory space

Execute command before load check-box, enables editable field, where user can specify the
commands required to enable access to the DSP memory, or set any initial conditions.

Execute command after load can be used to initialize certain variables, set breakpoints and start
execution.

28 BoxView User Manual



Reference

3.13 - Hardware Breakpoints

Hardwre breakpoints are controlled throgh the dialog. Dialog is available throgh the main pull-down
menu: Breakpoints --> Hardware break.

Dialog follow the features available on the emulation circuitry for the specific DSP processor.

Breakpoint Control
—BPO —BP2

Yalue |1UUU (O T a7 ) Value IUUUU = s %D

¢ Digable © EQ ¢ MoCond & Digable ¥ EO ' MoCond

" FRead " GE (" BPO&EBP2 " Read ¢ GE (" BP2LEP3
white  LE  { BPO->BP2 Cowiite © LE { BP2-EP3
@ RA O NE & BPOLER CORMSCHE

¥ Count [~ Snap [ Trap [~ Count [~ Snap [ Trap
Command: I Command:
—BP1 —BP3
Yalue |10FF (O E N Walue (0000 |48 %D
" Digable ©~ EQ ' MNoCond * Dizable & E0

 Fead  GE  BF1&EP3 C hgad O GE

" Wwite LE ¢ BP1-»BP3 O wiite € LE

@ RAY  ME  © BPD-»BP1 O RM COHE

¥ Count I Snap ™ Trap [ Count [~ Shap ™ Trap
Command: I Command:

Count [10 Cancel | |

Fig.28 - Hardware breakpoint for ST19850

ST18950 provides four address/value comparators with additional control logic. Every brekpoint
register BP0..BP3 allows for specification of the 16-bit value, which can be compared for: equal,
greater or equal, less or equal and not equal conditions. Grouping registers BP0 and BP1 or BP2 and
BP3 allows for specification of the range trigerring. First pair allows for breaking on events related to
the address bus for X or Y memory. Second pair controls program address execution and/or data bus
contents for X and Y memory spaces.

Software breakpoints require one of the program address brekpoints (BP2 or BP3) for its operation. If
any software breakpoints are active, one of the hardware breakpoints will be disabled for the user
access, so it can be used for the software breakpoint control.

Any of the four breakpints can have enabled counter option. If the counter option is enabled, the target
DSP will be halted, when the counter reaches zero.

Breakpoints can have command associated with its occurance. Every time the breakpoint condition
occurs, the soecified command or macro will be executed.
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The trap option will cause the refresh of the debugger windows, execution of the specified command,
and resume target code - run the DSP.

3.14 - Software Breakpoints
Software breakpoints can be set in the following ways:

* BREAK command
* By selecting the symbol and option Break within the symbols dialog
e By double-clicking on the code line, or with the function key F7.

The action of the mouse-click or function key can be modified by pressing the Shift or Ctrl keys:
* Ctrl key - toggles the “show” attribute. The breakpoint with the “show & go” attribute will
cause the code execution to continue, after updating the DSP resource windows.

* Shift key - will toggle the disable attribute. Disabled breakpoint is removed from the
memory, but it is still present in the symbol table for future use.

Breakpoints [_ [} |

FP:00ED. main,
F:0264, testProc, S5
F:030E, exit

[~ Show & Go

™ Disable Dasml fdd | DEJEtEl

WV Erecute Isetvars{

[ Test I
Fig. 29 - Software Breakpoints

List of the breakpoints and attributes associated with every breakpoint, can be controlled from the
Breakpoint Dialog (main pull-down menu: Breakpoint-->Display).
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The three buttons allow for following action:

* Dasm - will set the address of the code window, to display the code at the breakpoint
address.

e Add - allows to specify new breakpoint address
* Delete - will clear the breakpoint and remove it from the list

The check boxes allow for direct control of every breakpoint attributes:

* Show & Go - causes redisplay of memory, graph and register windows, and continuation of
the DSP execution

* Disable - removes brekpoint from memory

* Execute - will execute spcified command or macro

* Test - will invoke expression evaluator. If the expression evaluates to non zero (TRUE),
execution of the DSP code will be terminated, otherwise it will continue.

3.15 - User Buttons

BoxView allows for customization of the toolbar with user buttons. Addition of the button is provided
with the dialog available at the main pull-down menu (Options->User Buttons).

Fig. 30 - User Buttons Dialog

The dialogs allows for filling three fields:

Button Text: this text will be streched to the button size, and displayed on top of it. The text can be
between 1 and 4 characters long.

Quick Help: represents the text, which will be displayed, when mouse pointer is hold over the button.

Execute: represents the actual command or macro command name to be executed, when the button
is pressed.
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Window Help

RAEE

Execute macro

Fig. 31 - User Button with help

When the mouse pointer is hold over the button,the quick help text will be displayed. The contents of
the help text is user configurable.

wow Help

? IEHEI
Dizable
Eriatile

Delete

Fig. 34 - User Button local dialog

Every button can be changed or removed with the local menu available with the right-mouse button.
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CHAPTER 4 - BoxView Commands

4.1 The command interpreter

The command interpreter is a recursive function which parses and executes commands entered at the
keyboard, command files, macros and trap / breakpoint commands. It is an infinite loop that executes
the following steps:

1. Reads a line from the input.

2. Breaks a read string into words using a sequence of one or more of blanks,
tabs, or commas as separators. Characters enclosed between double
quotes are treated as a single word (this is only used in the PRINT

command).

3. Replaces each occurrence of the symbol "@n" with the actual value of that
argument [DO] if the input source is a macro.

4. Scans each word and string that is enclosed in reverse quotes " " and treats
it as an expression.

5. Evaluates the expression and substitutes the result (printed as one to four

hexadecimal digit characters) in the expression string. Each time a new
input source is set up, the command interpreter is recursively called to read
the new source up to the end. If the specified command does not match any
of the debugger commands the new command file is opened
automatically. The debugger starts the input from a command file, the file is
read until the end of the file is reached.

The DO command starts the input from a macro body, the macro is read up to the end of body.
Macros, command files, and trap commands can be nested up to 20 levels.

The IF/ELSE/ENDIF commands select a group of commands to execute without changing the input
source and without affecting the level count. The command interpreter ends when the ELSE or the

ENDIF command is found.

Ending the top level (standard input reading) command interpreter, terminates the emulator program
(after a confirmation request).

During their execution, some commands (ASM, SM, etc...) require more input to be read. This input is
taken from the same source from which the command was read.

Lines beginning with a colon character are ignored and can be used for programmer’'s comments.
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The following key sequences are defined in keyboard input mode:

up and down arrows retrieves previous commands

ESC clears the input line

Ins switches between insert and overtype
Del erases the current character

Commands and arguments are not case sensitive except in some particular cases which will be noted
where applicable.

4.2 Command line expressions

Command line expressions contain one or more terms. Each term can be preceded by an unary
operator, and separated by binary operators. Expressions must be single words and, therefore,
cannot contain spaces.The syntax and semantics of expressions are very close to those of C
language.

When an expression must be interpreted as a number, either to be used as a memory address, a
register, or a value, the expression is sent to the expression evaluator. The expression evaluator
returns the numeric value of the expression. Intermediate results are stored as 32 bit unsigned
integers. The final result can be truncated to the lowest 8 or 16 bits as required.

4.2.1 Expression terms
In the following definitions:
* lowercase words are generic names

e uppercase words are keywords which can be in uppercase or lowercase inside the
expression

4
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Definition of terms used in expressions:

Term

number

‘character’

$symbol

(expr)

Mterm
MMterm

#term

R$symbol

Definition

A sequence of one or more hexadecimal, decimal or octal digits, depending
on the current base selected [BASE]. It can be prefixed with '0x' to force it to
be interpreted as a hexadecimal number.

A character enclosed between single quotes is evaluated as its ASCII value
(so that ‘A’ is equivalent to the hexadecimal value 41).

Alegal symbol name, preceded by the dollar sign'$'. The value is the symbol
value.

An expression enclosed between parenthesis is a single term and the value
is the value of the expression. It can be used to change the order of the
evaluation of the expression terms.

The value is the content of the memory (first case) at address term, or the
content of the concatenation (second case) of the 2 memory data at term.

The value read from channel term [OPEN]

The value is the content of the register

4.2.2 Unary operators

The unary operators group right to left are defined as follows:

Definition of unary operators:

Operator

Description
lterm is evaluated as 1 if term has value 0, O otherwise.

~term is the bitwise negation of term, i.e ~0x55 is equal to FFFFFFAA.

Box View User Manual
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4.2.3 Binary operators

All binary operators group left to right except the assignment operator which groups right to left. In
decreasing order of precedence, the binary operators are:

Definition of binary operators

Operator
1%
+-
>> <<

>>=< <=

Description

Multiplication, division and modulo (remainder).
Addition and subtraction.

Logical right and left shift, i.e. 0xC>>2 is equal to 3.

Logical equality and inequality, evaluated as 1 if true and O if false, i.e.
==3+2 is equal to 1 and 5!=3+2 is equal to 0.

Logical comparison for greater, greater or equal, less, less or equal,
evaluated to 1 if true and O if false.

Bitwise AND.

Bitwise EXCLUSIVE OR.

Bitwise OR.

Assignment operator. The left operand can be only an M, MM or #term. The

right operand can be an M, MM, #term or the result of an expression
evaluation.

4.3 Programming the emulator with the command line interface

4.3.1 Defining macro commands

Macro commands can be defined to carry out a sequence of individual emulator commands. The
watchdata or action in breakpoint commands can be used to run a program starting from address 100,
and see the value of the memory at address 50 when the program reaches the address 110.
Alternatively a macro command can be written.

36
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To define a macro, use the de -m command (ref.“DEFINE” ):
de -m run_and_see

sr PC 100

sb 110

go

. display memory at address 50

dm 50

endm

The first line defines the macro name "run_and_see"; the last line indicates ends the macro command.
Line 5 begins with a colon and is not read.

2.

To run a previously defined macro, use the do command (ref.“DQO”):
do run_and_see

To define the same macro with the possibility of defining the address at each
execu-tion, specify parameter "@ 1" in the macro definition:

de -m -f run_and_see

sr PC 100

sb 110

go

dm @1

endm

To execute this macro, type:
do run_and_see 40

The macro will be executed as before, replacing parameter @1 by its
specified value: 40.

To list the macro commands, use command li (ref.“LISTSYMBOL?”):

li -m run_and_see

To store your macros in a file on disk, use the command ar (ref.“ARCHIVE”):
ar -p -m file.mac

This command stores the macro in the file named "file.mac". This is an ASCII
file which can be modified with any editor.

To retrieve the macro from file, type:
ar -g -m file.mac

Box View User Manual
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4.3.2 Programming

Variables and programming statements can be included in a macro-commands. For full details on
programming inside macros, (ref. FOR, IF, JUMP ).

Up to 30 variables can be user defined from "v0" to "v1d" hexadecimal address. These variables can
be set, tested, or used in programming statements.

Expressions must not contain spaces. For example, the line:
v0=0

is incorrect.

Using the same macro as above:

1. To run the program 10 times and see the following byte each time, use the
define command (ref.“DEFINE” ):

de -m -frun_and_see
sr PC 100

sb 110

forvO1 A1

go

dm @1+v0

endfor

endm

When typing:

do run_and_see 40

the commands between FOR and ENDFOR will be executed 10 times (i.e. A
times in hexadecimal, note that parameters are in current base). Command
"dm @1+v0" will be interpreted as "dm 40+1", then "dm 40+2", and so on.
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2. To execute out a test program:

de -m -f run_and see

reset

sb 110

v0=1

loop

go

dm @1+v0

vO=v0+1

if (vO<=A) jump loop

endm
3. To define a label use the de command ( ref. “DEFINE” ).
4. To jump to a label use the jump command (ref. “JUMP” ).

4.3.3 Memory and register access

To display the memory location in hexadecimal format and the memory value in decimal format, define
a macro as follows:

de -m -frun_and_see

sr PC 100

sb 110

forvO1 A1

go

print -n -f "%x =" @1+v0

print -f "%d" m(@1+v0)

endfor

endm

In this macro, the syntax "m(@1+v0)" requests the memory value at address

(@1+v0).
The PRINT command gives a formatted display.

1. To obtain the data in P memory at address 10, type or use in a macro:
vO0=m10

2. To obtain the data in X memory at address 10, type or use in a macro:
vO=mx:10
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3. To obtain the double data in memory at address 10 and 11, type or use in a
macro:

if (m10<=m11)
The test will be true if data in P memory at address 10 is lower or equal to
data in memory at address 11.

vO=m(mm10) vO will contain the data in memory which address is contained in

double data at address 10 and 11: this expression is an indirect
access to the memory.

vO=mm(m10) vO contains the word in memory whose address is contained in
data in memory at address 10.
vO=mmm10 will be interpreted as: vO=mm(m10).

The above examples use absolute addresses, but symbolic names can be used instead.
The character’$’ means a symbol name.

print m$
if (vO ==m$) ...

Symbols can be used for register addresses:

v0=r$atlh
vO will contain the value of the register A1H.

You can write expressions such as:
if (rf$pc==mm100) jump end

Memory and register access syntax is explained in full in the PRINT command description.

4.4 File management
Channels are used to store the results of programs. In the D950 emulator, the channel feature is
similar to file management in C or other high-level language: channels can opened, read from, written
to and closed.
Channels may be opened as input or output, but not both; they can contain ASCII or binary values. All
values must have the same length, for example, to read a different memory address at each step of

the previous debugging program, and store the content of X-space memory in a file. Channel syntax is
explained in full in the OPEN and CLOSE command description. (Ref. “OPEN” and “CLOSE”).
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See the following example:

1. Edit a file called "address", containing the addresses to check.

Since addresses are 16-bits long, use a file that contains 16-bits long values.
In ASCIlI mode, each value must be separated by spaces, tab or end of line.
Suppose the "address" file is:

0000 0100 0105 0107 0168 00a4 0078 0123 0150 0120

2. To open the file "address" for reading, giving it the channel number 1,
reading each time 2 bytes, type:

open 1 address input ascii 2

Output values are stored in a binary file "result", in which each value will be a
data.

3. To open file "result" for writing, giving it the channel number 2, writing each
time 2 bytes, type:

open 2 result output binary 2

4. To read and write from/to a channel, we use the character "#" followed by the
channel number. For example, "#1" means one value, read from or written to
the file associated ,to channel 1.

The macro becomes:

de -m test_auto

open 1 address input ascii 2
open 2 result output binary 2
forvO 1A 1

go

v1=#1

#2=mx:v1

endfor

close 1

close 2

endm

Expression "v1=#1" writes to v1 the 16-bit value read in file "address"
(channel #1). Expression "#2=mx:v1" writes in the "result" file (channel #2)
the contents of the memory at location "v1" in the memory space X.

By running this macro and checking the contents of the file "result" versus a
reference version each time the program is changed, you have a
non-regression procedure to test program evolution.

5. To test for the end of file, open the file as input and use the @ command.
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4.5 General notes

The following notes describe the syntax and general concepts used in the description of commands.

1.

Debugger’'s commands can be typed in both lower and upper case letters,
arguments of commands must be separated by at least one space, tab or
comma.

The names of commands can be written in full or in abbreviated form: in the
commands descriptions, the maximum (i.e. the shortest) allowed
abbreviation is shown in upper case and the remaining part of the name is
shown in lower case.

The following syntax has been used:

The character "|" means "or".

An argument between square brackets is optional.

An argument followed by dots as in "value ... " means that the argument can
be specified more than once.

Braces "{" and "}" are used to group arguments that are treated as a single
construct.

Numeric values are interpreted and printed in the selected numeric base
(DECIMAL, OCTAL, or HEXADECIMAL). The current base selected is
indicated by the prompt letter at the beginning of each command line
"d:""o:", or "x:" (ref.“BASE”).

Some commands require and/or print value in decimal base only; this will be
explicitly indicated in the command description.

Iteration or long commands can be aborted by typing <ESC> key

The last command executed may be requested again by typing a dot
character

All previous commands can be recovered with the up and down arrows, and
modified using left and right arrows, <DEL>, <INS>, <Home>, <End>...
Error messages produced by the debugger are self-explanatory and indicate
the cause of the error.
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ADDR Sets disassembly/source address

Syntax
Menu
Description

address

ADDR address
View - Symbols
The ADDR command sets starting address for the last active CODE window.

starting address value of the program to be displayed.

ALIAS Set/display command alias

Syntax
Menu
Description

ALIAS  [namel,"string“]]

The ALIAS command entered without any parameters will display all defined
aliases. If only the name is specified, system will display current definition of
the alias associated with this name.name alias name for the reference as the
system commandsstring command string referenced by the name. Multiple
commands in the alias definition need to be separated with the semicolon.
Command parameters can be specified with the percent sign and a number
(%1, %2, ...). Previously defined alias names can be used in the new
command string.

ARCHIVE Archive symbols and macros in files

Syntax ARCHIVE {-g|-p} {-a]-m} [-] file
Menu
Description The ARCHIVE command loads into memory from a file or saves in a file the
symbol table of the specified type:
-a memory address type symbols
-m macros
-g (shorthand for "get"). Symbols and definitions found in file are loaded into
the symbol table. Unless the -f option is selected, symbols already defined in
the symbol table are not redefined and an error message is issued.
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(shorthand for "put"). Symbols of the given type and their definitions are
stored in the specified file. If the file already exists and option -f is not
selected, a confirmation is requested before overwriting the file.

Symbols of memory addresses are saved in files in alphabetical order, one
per line with their value in hexadecimal format.

Macros are saved in files as they are defined (that is literally)
See also DEFINE, DO, DISASM, LISTSYMBOL, UNDEFINE

m Change code window display to the assembly mode, on-line assembler

Syntax
Menu
Description

Example

ASM [address mnemonic]
Local menu of the code window

The ASM command without parameter will change display mode of the last
selected Code window to assembly mode.

The ASM command with address and menonic string, will invoke the inline
assembler in the context of the specified address.

This command allows to write D950 instructions in C-like syntax in the
program memory at the specified address.

cmd>asm 100 jump begin

See also DISASM

m Base change base of numbers

Syntax
Menu
Description

Example

BASE [x|o|d]

The BASE command may be used to select the base of numbers.

"x" selected hexadecimal numbers

"0" selected octal numbers

"d" decimal numbers

The base currently selected is indicated by the prompt symbol of the
debugger, according to the parameter of the BASE command.

Base d
Base x
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E Generate alert sound

Synatx BEEP
Menu -
Description This command activates system's default sound (configured through

"Sounds" in theWindows Panel)

BREAK Set/Clear/Display SW breakpoints

Syntax BREAK [OFF] [address]
Menu Breakpoint - Display
Description The BREAK command sets the software breakpoint at the specific address.

If no parameters are specified, system will display all breakpoints set. OFF
will remove breakpoint at the specific address, or all breakpoints if the
address is omitted.

address absolute address or symbol
BYE Exit application
Synatx BYE
Menu -
Description Exit application
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CALLS Display call stack

Synatx
Menu
Description

CALLS

The CALLS command displays current call stack in the command window.
This represents the information displayed also in the Calls window, but it will
allow to add this information ioto the log file. Call stack is build using the
information created by C programs. This is not available for the assembly
programs.

See also LOG.

m Cascade all windows

Synatx
Menu
Description

CASCADE
Window - Cascade
Arrange all opened windows in the cascade format.

_ Change current directory

Synatx
Menu
Description

pathname

¢cb

CD command allows to change or display debugger's current working
directory

directory path to be changed or displayed

46
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m Change memory/register contents

Syntax
Menu
Description

address memory

address range

register name

CHANGE address | address range | register name value
Direct resource editing

The CHANGE command allows to change contents of the memory range or
the register.

address to be changed in the format: space:offset, where space is one of the
allowed memory spaces for the processor (P, X, Y), offset absolute value of
the address offset. Address can be also specified in the form of the
application symbol.

specifies memory area to be changed to the value. Range can be accepted
in two formats:
start_address..end_address or start_address#count.

refers to one of the valid DSP registers (AOL, SP, PC, etc.)

CLOSE Close 1/0 channel

Synatx
Menu
Description

Example

CLOSE channel

This command allows to close the channel specified.
channel must be a decimal number from 1 to 10.

Closing a channel that has not yet been opened does not cause an error.
Once closed a channel cannot be used for reading or writing data.

close 1
See also OPEN
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CLS

Synatx
Menu
Description

Example

Clear screen

CLS

The CLS command clears the screen, and put cursor at the first line, first
column

CLS
See also @CURX, @CURY, LOCATE

Syntax
Menu
Description

Example

CM addr1 addr2 [count]

The CM command allows to compare the content of count data of memory
at address addr1, with the content of memory at address addr2.

If count is not specified, it is assumed equal to 1.

For each comparison resulting in a difference, the addresses and the
contents of the corresponding memory cells are printed.

CM 10 100 20
CM x:10 x:100 20

See also DM, FM, SM

m Add/remove entry to Code window menu

Syntax
Menu
Description

CODEMENU text [command]r]

CODEMENU command allows to add or remove custom commands to/from
the CODE window's local menu (available with right-mouse click).
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COLOR Change window color

Syntax
Menu
Description

Example

COLOR window_id value

The COLOR command allows to change default colors in the specific
window. Parameter winName represents the window name, as it appears in
its title. Colorld is the number for the color type to change. There are different
numbers of colors for different windows. This information is displayed in the
colors setup dialog (Options-->Colors). The value is a hexadecimal value
representing the background (high nibble) and foreground (low nibble). The
color association with color values 0..15 can be seen in the Color Setup
dialog. The default for value Oxf (15) is white, default for value of 0 is black,
but any color can be changed with above dialog.

Color memory 1 £f2

COMPARE Compare memory values

Syntax
Menu
Description

Example:

COMPARE addr1 addr2 [count]

The CM command allows to compare the content of count data of memory at
address addr1, with the content of memory at address addr2.

If count is not specified, it is assumed equal to 1.

For each comparison resulting in a difference, the addresses and the
contents of the corresponding memory cells are printed.

CM 10 100 20
CM x:10 x:100 20

See also: DM, FM, SM
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CONNECT Initialize hardware interface

yntax
Menu
Description

COPY

Syntax
Menu
Description

CONNECT [interface type[,device[,[IlpAddr][,port]]]]
Options — Open Connection

The CONNECT command initializes connection to the target processor.
Parameters specify details of the connection. interface type can be one of
the following:EmuSt950ISA, EmuSt950PP or EmuSt950Test. Device
indicates device # in the scan chain to connect to. This is required for the
multi processor systems.

IpAddr defines TCP/IP address for the remote connection to the server.
For the local connection this parameter needs to be empty.port indicates
physical address of the target to be connected to. In case of the remote
connection to the IpAddr this is server's port number (by default 5417 is
used).

For the local printer port connection this is the LPT port number (1,2, ...). For
the local I/O port interface, this is the 1/0O port base address (240, 340, ...).

Copy memory block

COPY address_range mem_address

The COPY command allows the user to execute a fast copy of the memory
block specified by the address_range to another location specified by
mem_address.
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(@[eV] ) Q@1 A4l Get cursor position

Syntax @CURX
@CURY
Menu -
Description The @CURX and @CURY commands are variables that return the current

cursor position. CURX returns the current column value, and CURY returns
the current line value.
Example CM 10 100 20

CM x:10 x:100 20V0=QCURX
print @cury

See also CLS, LOCATE

m Set disassembly address or scroll Page Down Code window

Syntax DASM [address]
Menu -
Description The DASM command will set starting address of the Code window to the

address value. If no parameter is specified, command will cause to scroll
Code window one page down. Command affects only the last selected Code
window, other Code windows are not affected.

m Define symbols and macros

Syntax DEFINE -a [-f] symbol [space:] value

F
EFINE -m [-f] symbol

ENDM

Menu -

Description In the first case, symbol refers to a memory address. Symbol and value
must be a valid address.The second case is used to define the macro called
symbol. A macro is a collection of commands that can be put into execution
via the DO command. The lines following the DEFINE command are read up
to a line containing the keyword ENDM and form the macro body.
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Example

Notice that macro body is stored in memory literally, without any
interpretation, except that leading blanks are stripped, and lines beginning
with the colon character (:) are discarded.

Macro parameters can be embedded in macro body as "@n", where n is a
single digit between 0 and 7. They will be expanded at macro execution time
with the literal value of the actual parameters passed to the macro.

symbol can be any word composed of letters, numbers, " " (underscore),
"$" characters. However, the first character can be a "." (period) but cannot
be a digit.

Symbols are case sensitive.

Symbols can be of any length, but only its first 8 characters are considered
meaningful.

Unless the -f (shorthand for "force") option is specified, if the symbol is
already defined, an error message is issued and the definition of the symbol
is not changed.

If two address symbols have the same value, the most recently defined one
will be used when the symbol table will be searched for a value.

Symbols are stored in memory for fast retrieval and alphabetical sorting.
Each symbol requires memory that is allocated when the symbol is defined
and released when the symbol is removed. Defining more symbols than
allowed by the available memory will cause an "OUT OF MEMORY" error
message.

Address symbols may be used in any expression by writing them preceded
by the dollar operator ("$"). This operator will cause the symbol to be
replaced by its numeric value.

define -a lab x:10

define -m LOADANDGO

reset

print "LOADING FILE @1"

load @1

sb on @2

go

endm

A macro, once defined, may be invoked using the DO command. About the
ex-ample illustrated above, the LOADANDGO macro could be executed like
this: do LOADANDGO prog_8 1234

Then a DSP reset will be done, prog_8 loaded, run and finally stopped if
ad-dress 1234 is reached.

See also ARCHIVE, DISASM, DO, LISTSYMBOL, UNDEFINE.
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Syntax
Menu
Description

DISASM addr [count] or DI addr [count]

The DISASM command allows to display the content of memory at address
addr, in symbolic format, i.e., in mnemonic assembler code.

See also ASM

m Display directory contents

Syntax
Menu
Description

DIR [directory name]

The DIR command displays a directory listing in the display area of the
COMMAND window. If you use the optional [directory name] parameter, the
debugger displays a list of the specified directory's contents. If you do not
use the parameter, the debugger lists the contents of the current directory.

m Display memory in mnemonic format

Syntax
Menu
Description

DISASM addr [count]

The DISASM command allows to display the content of memory at address
addr, in symbolic format, i.e., in mnemonic assembler code.

See also ASM
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0][e{o ][/ [Jea gl Close connection to the target processor

Syntax
Menu
Description

DISPLAY
Syntax
Menu

Description

DISCONNECT
Options — Close connection

Close hardware Interface.

The DISCONNECT command will disable connection with the target
processor. This allows to select another processor to be accessed (in case
of the multiprocessor or remote access).

Set memory address or Scroll Page Down Memory window

DISPLAY [address]
View - Symbols dialog

The DISPLAY command will set starting address of the Memory window to
the address value. Address should have the following format: space:offset,
where space is one of the allowed memory spaces for the processor (P, X,
Y), offset absolute value of the address offset. Address can be also specified
in the form of the application symbol. If no parameter is specified, command
will cause to scroll Memory window one page down Command affects only
the last selected Memory window, other Memory windows are not affected.

Synatx

Menu
Description

Example

DM addr

DM from to

The DM command allows to display the memory content on a word basis.
In the first case, the command displays the content of memory at address
addr.

In the second case, the command displays the content of the memory block
enclosed between addresses from and to (included). Memory content is
displayed both in numeric notation and in ASCII code.

DM 0 50
DM x:10 20

See also CM, FM, SM
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_ Execute macro command

Syntax
Menu
Description

Example

DO macro_name [actual_parameters_list]

The DO command executes the macro macro_name with the specified
parameters. The macro body is read by the command interpreter and
commands executed as if read from the keyboard.

Interactive commands, like ASM, take their input from the lines following the
command in the macro body. They also work silently, i.e., they do not display
any prompt.

Before a line is read from macro body, any instance of "@n", where n is a
single digit between 0 and 7, is substituted with the corresponding
parameter taken from the parameter list.

"@0" is the macro name itself, "@1" is the first parameter, and so on. Up to 7
parameters can be given in the parameter list. Parameters not defined are
substituted with a null string.

Macro executions can be nested. Execution can be interrupted with <Esc>
key.

define -m LOADANDGO
reset

print "LOADING FILE @1"
load @1

sb on @2

go

endm

do LOADANDGO prog 8 1234

See also DEFINE, LISTSYMBOL, QUIT, UNDEFINE
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_ Display/set registers

Syntax

Menu
Description

Example

R

DR reg-name

R reg-1 reg-2

The DR command displays the content of registers.
Used without argument, it displays all DSP registers
If a single register is specified, only that register will be displayed.

In the last form, the registers between reg-1 and reg-2 (included) are
displayed, one per line. Register order is:

AX0, AX1 X address registers

AY0, AY1Y address registers

IX0, IX1, IX2, IX3X index registers

YO, IY1, 1Y2, IY3Y index registers

SP, SPY Stack pointers

LS, LC, LE Loop start/count/end registers
LO, L1, RO, R1 DCU input registers

PL, PH Product registers LSB/MSB

CCR Condition code register

DCUOCR, STA Status registers

AOL, AOH, AOE Accumulator 0 LSB/MSB/Ext
BSC Barrel shifter control register

A1L, A1H, A1E Accumulator 1 LSB/MSB/Ext
PSC Product shift control register

PC Program counter

DR
DR AOH
DR IX0 IX3

See also SR
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M End of macro definition

Syntax

Menu
Description

Example

DEFINE -a [-f] symbol address
DEFINE -m [-f] symbol

In the first case, defined symbol will allow references to the given
address.The second case is used to define the macro called symbol. A
macro is a collection of commands that can be put into execution via the DO
command. The lines following the DEFINE command are read up to a line
containing the keyword ENDM and form the macro body.

Notice that macro body is stored in memory literally, without any
interpretation, except that leading blanks are stripped, and lines beginning
with the colon character (:) are discarded. Macro parameters can be
embedded in macro body as "@<n>", where <n> is a single digit between 0
and 7. They will be expanded at macro execution time with the literal value of
the actual parameters passed to the macro.

Unless the -f (shorthand for "force") option is specified, if the symbol is
already defined, an error message is issued and the definition of the symbol
is not changed.If two address symbols have the same value, the most
recently defined one will be used when the symbol table will be searched for
a value.

Symbols are stored in memory for fast retrieval and alphabetical sorting.
Each symbol requires memory that is allocated when the symbol is defined
and released when the symbol is removed. Defining more symbols than
allowed by the available memory will cause an "OUT OF MEMORY" error
message.

Address symbols may be used in any expression by writing them preceded
by the dollar operator ("$"). This operator will cause the symbol to be
replaced by its numeric value.

define -a lab x:10
define -m LOADANDGO

reset

print "LOADING FILE @1"load @1
sb on @2

go

endm
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A macro, once defined, may be invoked using the DO command. About the
example illustrated above, the LOADANDGO macro could be executed like
this: do LOADANDGO prog_8 1234

Then a DSP reset will be done, prog_8 loaded, run and finally stopped if
address 1234 is reached.

EVAL Evaluate expression

Syntax
Menu
Description

Example

EVAL rval=lval addr2 [count]

This command allows to evaluate any “C type” expression. The evaluation
result is stored into the “lval” destination. Destination can be any register,
memory location or system variable (v0..v1d). To display the result of the
evaluation, “?” command needs to be used.

EVAL IX0 = *ptr + 4

Evaluate expression and print results

Syntax
Menu
Description

Example

? [ival=]rval

This command displays the result from the expression evaluator. This is
identical to the EVAL command, but it also displays the result in the
command window. The expressions supported are any C-type expression
string.

? AXO0+AX1
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m Initializes data transfer

Syntax
Menu
Description

v20
v21
v22

v23
v24

EXEIO

Command initializes data transfer to/from the DSP. Parameters of the data
transfer are passed within global variables v20..v23. Result of the data
transfer is returned in the variable v24. If transfer fails, variable is set to
non-zero value.

Global variables definition:
transfer starting address within the DSP memory
number of words to transfer

direction (0x8000 - write, 0x4000 - read) and memory space
(0 - PMEM, 1 - XMEM, 2 - YMEM)

file # to use
error flag set by transfer routine
See also: INPUT, OUTPUT

m Test end of input channel

Syntax
Menu
Description

Example

IF @EOF (channel#) JUMP Iabel

The @EOF command tests if the end of a file opened when the input
channel has been reached.

The function returns FALSE if the end of a file has not been reached,
otherwise it returns TRUE. The function works like the C-language function,
meaning that it returns TRUE when the program has tried to read after the
end of the file; in this case, the value read is undefined.

de -m test

open 1 @1 input ascii 2
.loop

vi=#1

if @EOF (1) Jjump endfile
print vl

jump loop

.endfile

print "end of file encountered"
close 1

endm

do test datas.?2 See also OPEN, CLOSE
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FILL Fill memory with a pattern

Syntax
Menu
Description

Example

ILL from to pattern

Fill the memory block indicated by the limit address <from> and <to> with the
values indicated in pattern

Up to 8 values can be indicated. They will be repeatedly put in the memory in
the same order until the block is filled.

FM x:100 200 1234 5678

See also CM, DM, SM

_ Fill memory with a pattern

Syntax
Menu
Description

Example

EM [space:] from to pattemn

The FM command fills the memory block indicated by the limit addresses
from and to with the values indicated in pattern

Up to 8 values can be indicated. They will be repeatedly put in the memory in
the same order until the block is filled.

FM x:100 200 1234 5678

See also CM, DM, SM

FOCUS Bring window to front

Syntax
Menu
Description

FOCUS winName|forward|reverse

FOCUS command allows to change active window within debugger
interface. If the window name is specified, it will activate first window of the
specified type. For forward/reverse parameters windows will be activated in
the round robin order. Command can be assigned to the function key or
button with the ALIAS command.
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m Loop command execution

Syntax FOR var start end [step]
ENDFOR
Menu -
Description The FOR command loops from start value to end value in increments of

step. The parameter var must be a valid variable (vO to v1d).
Default value for increment is 1.

Example : Set memory between 10 and 20 to zero
FOR v0O 10 20
sm v0 O
ENDFOR
m Reset or halt target
Syntax FORCE Break/Reset
Menu -—
Description The FORCE command allows to stop execution of the program (Break

parameter), or reset the target processor (Reset parameter).

Example : Force r

FUNCTION Display function in Code window

Syntax FUNCTION nameladdress
Menu -
Description FUNCTION command displays specified function in the code window in the

SOURCE mode.
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Syntax
Menu
Description

Start executing target code up to address

GO [address]
Process — GO, F5

The GO command executes code up to a specific address. If the address is
not supplied, code will execute until it reaches one of the breakpoints, or it is
stopped with the HALT command.

(c{o]edl] {08l Execute code to cursor within code window

Syntax
Menu
Description

GOCURSOR
F7

GOCURSOR command is available only for macro command processor and
custom menus of the code window. When invoked, it will set a temporary
breakpoint at the current position of the cursor within the code window. If the
current position of the cursor cannot be translated to the address value,
command will have no effect. This command can be also assigned to the
function keys with the ALIAS command.

m Set/PgDn graph memory window address

Syntax
Menu
Description

GRAPH [mem_address]

The GRAPH command will set the starting address of the Graph window to
the mem_address value. If no parameter is specified, the command will
cause the Graph window to scroll one page down. This command affects
only the last selected Graph window; other Graph windows are not affected.
If there is no Graph window opened, the command will open a new window
in the graph format.
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HALT Halt target processor

Syntax HALT
Menu Process - HALT, Shift-F5
Description The HALT command will enter the target processor into the debug mode,

allowing to access target resources.

HELP Get help on a specific item

Syntax HELP [keyword]

Menu Help, F1

Description The HELP command will invoke help file associated with the debugger
application. If keyword is one of the valid topics, it will be automatically
displayed.

m Read JTAG IDCODE

Syntax IDCODE

Menu -

Description The IDCODE command will read and display IDCODE of the target

processor. IDCODE is a 32 bit number representing manufacturer,
processor type and version.
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_ Conditional operator

Syntax

Menu
Description

Example

IFE_ expr command
IE expr

.[ELSE]

ENDIF

The IF command conditionally executes one or more other commands,
depending on the value of expr. If value of expr is not zero, then:

in the first case the single following command is executed.
in the second case all following commands up to ELSE or ENDIF are

executed.

If value of expression is zero and ELSE is present, then only the commands

between ELSE and ENDIF are executed.

IF commands can be nested up to 10 levels. Nesting more than 10 IFs will

re-sult in an error message.

If the command is read from the keyboard, the prompt displays the current
nesting level by adding one colon for each level. Hitting <END> will result in

an exit from all nesting.

de -m -f run and see
reset

sb 110

v0=1

.loop

go

dm Q@1+v0

v0=v0+1

if (v0<=A) jump loop
endm
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INPUT Open the file and pass data to the target

Syntax
Menu
Description

dec
hex
bin
cnt

v20
v21
v22

v23
v24

INPUT [#(file_number)] OFF | TERM | filename [-dec | -hex | -bin [-cnt]]

The INPUT command is used to open a text or binary file and use the file to
pass data to the target DSP chip. The data is passed to the target DSP when
the user's program reaches a software breakpoint. The file lists the data
sequentially.

The INPUT command with no parameters displays all open input files.

# file_number is the number of the file opened (multiple files can be opened
simultaneously). The file number is optional, the range is 1 to 99. OFF closes
an opened input file. If a file is not specified, all opened files are closed.
TERM uses the terminal/keyboard (instead of a text file) to input data to the
target DSP.

filename is the name of the file used for data input.

specifies decimal ASCII data representation

specifies hexadecimal ASCII data representation. This is the default.
specifies binary data representation

specifies number of bytes to read per each target word. It applies only to the
binary format.

The transfer of the data is invoked from the debugger by the EXEIO
command. This command expects transfer parameters to be stored in the
glabal variables: v20..v24.

To automate data transfer, user needs to set a breakpoint within the DSP
code, and specify "execute" and "test" options for this breakpoint. Command
file, invoked with the breakpoint's "execute" option, will initialize global
variables, and invoke debugger transfer routine with the EXEIO command.
The breakpoint's "test"” option will evaluate result of the data transfer, and if it
was successful, it will restart the DSP. Global variables can be initialized
using variables/registers from the user program, or setup by the user
command file.

Global variables definition:
transfer starting address within the DSP memory
number of words to transfer

direction (0x8000 - write, 0x4000 - read) and memory space
(0 - PMEM, 1 - XMEM, 2 - YMEM)

file # to use
error flag set by transfer routine
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0

Example 1:

Example 2:

Example 3:

Example 4:

Example 5:

Example 1:

Example 2:

Example 3:

Example 4:

Details on the INPUT data file in text formats

The text file is always ASCII, with the data listed sequentially. BoxView
provides ways to simplify the file editing. For example, if one word must be
send to the DSP repeatedly, you can have a repeat code instead of typing an
infinitely long file.

The following are the codes that may be used in the ASCII file:

specifies the number of times a data word is repeated.

parenthesis are used to group words. If parenthesis are preceded by # the
whole group is repeated. If # doest not precede the parenthesis, the group
of words is repeated indefinitely.

1234
Send data words 1, 2, 3, 4.

121410
Send the data word 121 10 times.

(0 121)#10
Send 0, 121, 1, 121

(7fff)a
Send 7fff indefinitely

1 2 3 5#2 (10 20)#3 (10)
send 1, 2, 3, 5, 5, 10, 20, 10, 20, 10, 20, 10, 10,
10, 10, .

Examples on entering the input command

Display all currently open input files.
INPUT

Open “DATA.IN” file, label it file number 1. Datain “DATA.IO” is in decimal.
INPUT #1 DATA.IO -dec

Open DATAZ3.BIN file, label the file automatically. Data in DATA3.BIN is in
binary format, read one byte per DSP word

INPUT DATA3.BIN -b -1

Read data from the terminal (keyboard) and send it to the DSP.
INPUT TERM
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Example of the command file initializing gloabal variables and
breakpooint for INPUT transfer:

INPUT off ;switch off old input streams

INPUT data 1 ;this will open an input file

BREAK p:110 xset in tv24!=0 ;set a breakpoint, execute transfer,
;run target

eval v20=0x1040 ;start address to load

eval v21=0x10 ;read 16 words at a time

eval v22=0x8002 ;write to YMEM

eval v23=1 ;read from file #1

eval v24=0 ;error flag set if transfer fails

Example of the command executed, when the breakpoint at address
p:110 is reached:

exeio ;execute transfer

eval v20+=v2 ;increment destination address
break disable ;disable breakpoints

step ;step over the breakpoint
break enable ;reenable the breakpoints

See also EXEIO, OUTPUT

JUMP Go to label

Syntax JUMP [condition] [abel
Menu -
Description The JUMP command programs execution. It continues at the specified label

if the condition is true (!=0). If no condition is specified, then it realizes an
unconditional jump.

Labels can be defined in a command file. They must start with a point (.) and
can be up to 80 characters long. A label MUST be the only entry on a line.

Example JUMP display regs
JUMP m(0)==2 error label
.display regs
.error label
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LINE Display assembler source line

Syntax
Menu
Description

Example

LINE [line_number] [file]

The LINE command displays lines: line_number-4, ... to line_number+6, of
the source file . By default, if line_number is not specified then it takes the
current PC, and if file is is not specified, takes the current loaded.

Line 10

See also ADDR

(N3 )¢ [:]e]Mll Display symbols and macros

Syntax

Menu
Description

Example

LISTSYMBOL {-a[space] | -m}
LISTSYMBOL {-a[space] | -m} pattern

The LISTSYMBOL command lists all the symbols of the given type (address
or macro) in alphabetical order along with their definition (value). To list
symbols in a specific memory space, specify the memory space as "x:","y:"
or"p:"

The expression pattern is built with normal symbol names and characters:
"' matches any sequence of characters;

"?" matches any characters.

1i -a (displays X, Y and P space symbols)

1i -ax: (displays X space symbols)

11 -ax: lab (displays X space symbol "lab")li -m
(displays macros)

1li -a:p str* (displays P space symbols str...)
1i —a:x std?? (displays P space symbols stdin ...)

See also ARCHIVE, DEFINE, UNDEFINE.
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LOAD Load program and symbols

Syntax LOAD filename [P/X/Y]
Menu File —» Load
Description The LOAD command loads an object file to the target processor and its

associated symbol table into memory. The LOAD command is equivalent to
the RELOAD and SLOAD commands. If the filename has no extension,
system will add automatically the .cld extension. The LOAD command
clears the old symbol table.

For .S19 type files memory space can be specified ( default P space ).

LOCATE Set cursor position

Syntax LOCATE line column
Menu
Description The LOCATE command positions the cursor.
line must be inthe range 1to 25 and column must be in the range 1 to 80.
Example locate 3 15
LOG Open/Close session log file
Syntax LOG [OFF | filename]
Menu -—-
Description Log command allows to open or close the log file. All output to the terminal

window is automatically saved into the log file.
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m Configure memorry mapping

Syntax
Menu
Description

MAP [{ON|OFF} |{addr_block, type|-r}]

The MAP command sets mapping for memory address ranges. Enabling
mapping option, will enable READ and/or WRITE accesses to selected
memory areas, while undefined memory blocks will not be accessed by the
emulator.

ON enable memory mapping

OFF disable memory mapping

-r remove specified meory block or all blocks
addr_block address range to apply mapping mode
type type of access for the specified block.

Supported types are: RAM, ROM, READ, WRITE

_ Modify conditional hardware breakpoints

Syntax

Menu
Description

MB
MB {num | *} [-off]-on|-z]
[{-a [comp] spc:addr [acc] [and|then]
[comp] addr[acc]} | {-d{x|y}comp data [acc]}]
[and|then]
[...]
[And]
]
[-c count] [-s] [-f] ['x command ]
with acc = {rw|r|w}
comp = {=|<=|>=|!=}
spc = {plx|y}
Modifies a conditional hardware breakpoint pattern previously defined
(up to 4) or displays the conditional hardware breakpoint settings. If no
parameters are defined, MB displays the current memory conditional
hardware breakpoint settings.
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Parameters:

s num
o -offl-on

. -z

* -aspc:

* addr

e -dx-dy

e (data

. =<=>=|=
* rWrw

* and then

+ -c count

¢ -8

.t

* -x command

Breakpoint number (1 to 4)

All breakpoints.

Breakpoint is set but inactive/active.

Breakpoint is cleared.

Breakpoint address space (p by default, x or y).

Breakpoint address value.

Breakpoint data space (x ory).

Breakpoint data value.

Breakpoint value comparison (= by default).

Breakpoint value access (rw by default).

Breakpoint condition (and by default).

Breakpoint when count=1, otherwise count is decremented.

No breakpoint, but snapshot samples recording.

Breakpoint trap to stop program execution to display breakpoint
message or to execute a command (option -x and except GO,
NEXT, RUN), then resumes execution.

Emulator command executed after a breakpoint.

See also SB

m Set memory address or Scroll Page Down Memory window

Syntax MEM [address]
Menu View - Symbols Dialog
Description The MEM command will set starting address of the Memory window to the

address value. If no parameter is specified, command will cause to scroll
Memory window one page down Command affects only the last selected
Memory window, other Memory windows are not affected.
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Syntax
Menu
Description

Syntax
Menu
Description

Example

Change Code window display to the mixed mode

MIX
Local code window menu

The MIX command will change display mode of the last selected Code
window to mixed mode. If the source line information is not available
command will have no effect.

Move memory

MM from to [count]

The MM command allows to copy count data of memory from address from
to address to.
space may be "x:","y:" or "p:". Default value for space is "p:". Default value
for count is 1.

MM x:10 y:20 4

NEXT Execute next statement

Syntax
Menu
Description

NEXT [count]

Process — Next, F10

The NEXT command will execute the single step, or jump over the
subroutine calls. The NEXT command can be accessed also with the

function key F10. Count specifies number of the statements to be executed
before refreshing the debugger windows.

72

BoxView User Manual



Commands

m Open i/o channel

Syntax
Menu
Description

Example

OPEN channel file mode format [length]

Opens an input or output channel with a file, for subsequent reading/writing
data from/to the file.

channel can be a decimal number from 1 to 10.

file may be the name of any accessible file or the reserved word TTY, in
which case the keyboard or the terminal, whichever is appropriate, is used.

mode

INPUT the channel is opened for reading from the file;

OUTPUT the channel is opened for writing to the file;

APPEND the channel is opened for writing at the end of the file.
format

ASCII data read or written should be interpreted in ASCII for-mat;
BINARY data should be interpreted in binary format.

length expresses the number of bytes read or written in the file. It can be 1,
2, 3 or 4; default value is 1.

The content of a file read through an ASCII channel should be a sequence of
hexadecimal numbers separated by one or more spaces, tabs or newline
characters.

When reading a TTY channel, the numbers will be read from the keyboard
one for each line. Data read or written are truncated if value exceeds the
length given with command.

Once opened for INPUT a channel may be read by using the # operator
fol-lowed by the channel number (e.g., #1) and the data read may be
assigned to any variable handled by the expression evaluator.

de -m test auto

open 1 address input ascii 2
open 2 result output binary
for vO 1 A 1

vi=#1

#2=mx:v1

endfor

close 1

close 2

endm
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OUTPUT Open the file and save data from the target

Syntax

Menu
Description

#(file number)

OFF

TERM

filename

dec
hex
bin
ovr
cnt

QOUTPUT [#(file number)] OFF | TERM | filename [-dec | -hex | -bin] [-ovr]
[-cnt]

The OUTPUT command is used to open a text or binary file and use the file
to save data passed from the target DSP chip. The data is passed to the file
when the user's DSP program reaches a software breakpoint.

The OUTPUT command with no parameters displays all open output files.

is the number of a file opened (multiple files can be opened simultaneously).
The file number is optional, the range is 1 to 99. The ASCII text file lists the
data sequentially.

closes an opened output file. If a file is not specified, all opened files are
closed.

uses the terminal/monitor (instead of a text file), and display the data.

is the name of the file used for data output.

specifies decimal ASCII data representation

specifies hexadecimal ASCII data representation. This is the default.
specifies binary data format

Overwrite file if the file exists.

Column count for ASCII formats 1..8), or byte count to store into the file for
every target word read in binary format (1..2)

The transfer of the data is invoked from the debugger by the EXEIO
command. This command expects transfer parameters to be stored in the
glabal variables: v20..v24. To automate data transfer, user needs to set a
breakpoint within the DSP code, and specify "execute" and "test" options for
this breakpoint.

Command file, invoked with the breakpoint's "execute" option, will initialize
global variables, and invoke debugger transfer routine with the EXEIO
command. The breakpoint's "test" option will evaluate result of the data
transfer, and if it was successful, it will restart the DSP. Global variables can
be initialized using variables/registers from the user program, or setup by the
user command file.
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Global variables definition:

v20 transfer starting address within the DSP memory

v21 number of words to transfer

v22 direction (0x8000 - write, 0x4000 - read) and memory space
(0 - PMEM, 1 - XMEM, 2 - YMEM)

v23 file # to use

v24 error flag set by transfer routine

Examples on entering the output command:

Example 1: Display all currently open output files.
OUTPUT
Example 2: Open “DATA.OUT” file, label it file number 1, and use the file to save data.

Data is saved in decimal with one word per line.
OUTPUT #1 DATA.OUT -d -1

Example 3: Open DATAA4.BIN file, overwrite old one if exists, label the file automatically.
Datain DATA4.BIN is in the binary format using 2 bytes for every DSP word.

OUTPUT DATA4.BIN -b -2 -o

Example 4: Read data from the DSP and send it to the Terminal window in hexadecimal
format, 4 words per line.
OUTPUT TERM -h -4

Example of the command file initializing gloabal variables and breakpooint for OUTPUT
transfer

OUTPUT off ;switch off old input streams

OUTPUT datad.txt -o ;this will create an output file (overwrite
existing file)

BREAK p:120 xset_io tv24!=0 ;set a breakpoint, execute transfer, run target
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Example of the command executed, when the breakpoint at address p:120 is reached

eval vz20=addrStart ;get the start address to read from the
application variable

eval v2l=xferCnt ;initialize count variable

eval v22=0x4001 ;read from XMEM

eval v23=1 ;write to file #1

eval v24=0 ;error flag set if transfer fails

exeio ;execute transfer

break disable ;disable breakpoints

step ;step over the breakpoint

break enable ;reenable the breakpoints

See also EXEIO, INPUT

PATH Define, display or remove search paths

Syntax PATH [pathname[,OFF]]
Menu -
Description The PATH command with no parameter will display list of the defined search

paths for the system. Search paths are used to locate object files, source
files and alias commands. If the pathname is specified, it will be added to the
list of the search paths. The OFF parameter will remove specified pathname
or clear all the path list if the pathname was empty.
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~Jeded 0] {{o]; 8 Set PC value at cursor within code window

Syntax PCCURSOR
Menu -
Description PCCURSOR command is available only for macro command processor and

custom menus of the code window. When invoked, it will change value of the
taget's PC to the current position of the cursor within the code window. If the
current position of the cursor cannot be translated to the PC value,
command will have no effect.

This command can be also assigned to the function keys with the ALIAS

command.
m Pause for a number of seconds
Syntax PAUSE secs
Menu -
Description Temporization command, waits for secs seconds.
Example Pause 10
PCHIST Program counter history
Syntax PCHIST
Menu -
Description PCHIST command displays contents of the emulator's trace buffer
Example + pchist
P:0122 JUMP $103
P:0103 IX0 = #$1
P:0105 IX1 = #s1
P:0107 IYO0 = #s$1
P:0109 STA = #3C
P:010B AX0 = #3540
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PRINT Print strings and values

Syntax

Menu
Description

Example

Print [-x | -d | -0] [-n] [-r] [expr] ...
Print [-x | -d | -0] [-n] [-r] -f "C-like-format" [expr] ...

The PRINT command allows to print (display) strings and values. It may be
useful when used in macros to print messages and to convert the base of
numbers.

specifies the hexadecimal output format.

specifies the decimal output format.

specifies the octal output format.

Note that expressions in the list of arguments are always interpreted
according the current base, independently from options -x, -d and -o.

omits a newline to be printed at the end of a line.

displays in reverse video mode.

"C-like-format" allows to format output. The same format is applied to all
expr parameters. Follows the ANSI C syntax.

print -r "TITLE IN REVERSE"

print -f "value = %04x" O0x0A --> value = 000A
print -f "value = %04d" 0x0A --> value = 0010
print -f "value = %4x" 0xO0A --> value = A
print -f "value = %44d" 0x0A --> value = 10
print "value of stack pointer register =" rS$SP

print -d "LOOP COUNTER VALUE=" mS$LOOPCNT
--> print value (in decimal format) at the address
defined by symbol LOOPCNT

QUIT Exit application

Syntax
Menu
Description

QUIT
File - Exit

The QUIT command will close target connection (if opened), save current
windows configuration, and close the application.
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m Refresh display window

Syntax REFRESH]

Menu -

Description The REFRESH command will force update of all debugger windows.
RELOAD Reload program code (no symbols)

Syntax ELOAD [filename]

Menu -

Description The RELOAD command will load last loaded code to the target processor.

RELOAD command leaves symbol table intact.

RESET Reset target processor

Syntax RESET
Menu Process - Reset
Description The RESET command will reset the target processor to debug mode. This is

the hardware reset using the physical processor reset signal. In
multiprocessor systems it can affect other processors. For the software
reset only, appropriate macro command should be executed.

RESTART Reset program to its entry point

Syntax RESTART
Menu Process - Restart
Description The RESTART command resets the program to its entry point. This

command assumes, that program is already loaded with the LOAD
command, or symbolic information is entered with the SLOAD command.
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RETURN

Syntax
Menu
Description

Syntax
Menu
Description

SAVE

Syntax
Menu
Description

address_range

Exit from subroutine

RETURN
Process — Return

The RETURN command will execute code in the current C function, and
halts when execution reaches the caller.

Execute multiple instructions

RUN [count]
Process - GO, F5

The RUN command executes count of instructions using on target’s “trace
counter”. If the count is omitted, the RUN command will behave as the GO
command with no parameter.

Save memory block(s) to the file

SAVE address_range [address_range] filename [options]

The SAVE command saves memory blocks specified by one of more
definitions of the address_range to the ASCII file in the OMF format
(extension .LOD). This data file can be loaded back to the processor
memory with the LOAD command.

specifies memory area to be changed to the value. Range can be accepted

in two formats: start_address..end_address or
start_address#count.register
Options:

overwrite an existing file

append to the existing file

save in binary format

number of words per line (default: 8)
hexadecimal format (default)
decimal format
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_ Set/Display conditional hardware breakpoints

Syntax

Menu
Description

Parameters:

SB

SB num [-off|-on]

[{-a [comp] spc: addr [acc] [and|then]
[Comp] addr [acc]} | {-d{x]y}comp data [acc]}]
[and|then]

[--]

[and]

[--]

[-C count][-s] [-t] [[x command ]
with acc = {rw|r|w}

comp = {=l<=|>=]1=}

spc = {pxly}

The SB command sets a new conditional hardware breakpoint (up to 4) or to
display the condi-tional hardware breakpoint settings. These hardware
breakpoints work in a real time context. If no parameters are defined, SB

displays the current memory conditional hardware breakpoint settings.

num
-off

-on

-a spc:
addr

-dx -dy
data
=<=>=I=
wrw

and then
-c count
-S

-t

-x command

Breakpoint number (1 to 4)

Breakpoint is set but inactive.

Breakpoint is set and active.

Breakpoint address space (p by default, x or y).

Breakpoint address value.

Breakpoint data space (x ory).

Breakpoint data value.

Breakpoint value comparison (= by default).

Breakpoint value access (rw by default).

Breakpoint condition (and by default).

Breakpoint when count=1, otherwise count is decre-mented.
No breakpoint, but snapshot samples recording.

Breakpoint trap to stop program execution to display breakpoint
message or to execute a command (option -x and except GO,
NEXT, RUN), then resumes execution.

Emulator command executed after a breakpoint.
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Buses and conditions:

-a p: addr

-a p: addr AND addr

-a p: addr AND -a x: addr

-a p: addr AND -a x: addr AND addr
-a p: addr AND -a x: addr AND -ay: addr
-a p: addr AND -ay: addr

-a p: addr AND -ay: addr AND addr
-a p:. addr THEN addr

-a p: addr THEN -a x: addr

-a p: addr THEN -a x: addr AND addr
-a p: addr THEN -a x: addr AND -a y: addr
-a p: addr THEN -ay: addr

-a p: addr THEN -a y: addr AND addr
-ax: addr

-a x: addr AND addr

-ax: addr AND -ay: addr

-ax: addr AND -dx= data

-ax: addr THEN addr

-ax: addr THEN -ay: addr

-ax: addr THEN -dx= data

-ay: addr

-ay: addr AND addr

-ay: addr AND -dy= data

-a y: addr THEN addr

-ay: addr THEN -a x: addr

-ay: addr THEN -dy= data

-dx= data
-dx= data AND -dy= data
-dy= data

There are only 4 internal DSP breakpoint registers, limiting hardware break-point resources. Only one
internal DSP counter exists and it may be affected by 1 to 4 break-points (the count value written is the
last supplied).

The snapshot mode uses conditional breakpoint logic to record bus samples. In this case the end of
program execution occurs when the asked samples number is reached and recorded.

When a breakpoint is met, 1 or 2 instructions are executed.
Remember that one program address breakpoint can be used by simple soft-ware breakpoints.
Do not use SB to modify an existing breakpoint, instead use the MB command.

82 BoxView User Manual



Commands

Example

reset

load test bp

sb 1 -a p:100

sb 2 -off -a 200 and -a <= x:300 w -t -x line
sb 3 -dy<= 400 r -c 10
sb

go

dr

mb 1 -z

mb 2 -on

mb

go

dr

mb * -z

See also MB, SBPUT

SBDEL Delete simple software breakpoints

Syntax

Menu
Description

Example

SBDel <addr 1> [<addr 2> ... ]
SBDel *

The SBDEL command deletes simple software breakpoints located at the
specified addresses.

* means all breakpoints.
SBDEL $_swi 200
See also SB, SBPUT
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SBPUT Put/Display simple software breakpoints

Syntax

Menu
Description

Example

SBPut addr1 [addr2 ...]
SBPut

The SBPUT command sets simple software breakpoints located at the
specified addresses.

If no parameters are defined, the command reports all the active
breakpoints.

Note: these software breakpoints do not work in a real time context. They
need one program address hardware breakpoint and three words in a valid
stack.

SBPUT S _swi 200

See also SB, SBDEL

SEARCH Search a pattern in memory

Syntax
Menu
Description

Example

SEARCH [space] from to pattern

The SEARCH command searches the value patfern in memory, between
from and to addresses.

space may be "x:", "y:" or "p:". Default value for space is "p:", i.e., program
space.

The pattern can consist of 1 to 8 words

If the pattern is found, the display is preceded by the address of memory
where it has been found. The format is similar to that of DM command

SE x:100 200 FFO0O
See also DM
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TIME24 ON|OFF

ERRORS ON|OFF

TTYLOG ON|OFF
TTYWRAP ON|OFF
SCROLL x

GOFROM ON|OFF

ECHO ON | OFF

LOG <file> ON | OFF

SOURCE ON | OFF

1) Set/reset options
Syntax SET [ option [argument]]
Menu -
Description Displays or changes the setting of the emulator.
option can be: DSPVER, ECHO, GOFROM, LOG, SOURCE, VERBOSE,
MECHO, TAB , WATCH , TIMER, TIME24, ERRORS, TTYLOG,
TTYWRAP, SCROLL
argument can be OFF, ON, or value
DSPVER n decimal value representing version of the ST18950 silicon.
TABn decimal value representing tab character size in spaces (1..32)
WATCH ms delay time in ms, for displaying instant watch values within code window
TIMER ms delay time in ms between checking the target status. Decreasing this time

will accelerate single step operation, but it will use more PC's CPU time.

If the TIME24 option is enabled (ON), time of file creation (DIR command)
will be displayed in the 24 hour format.

enabled option will stop execution of the command file, if the error is
detected. If the ERRORS option is set to OFF, macro command will
continue.

enabled option, will LOG all commands to the Terminal window. If the file
logging is enabled, this option is also automatically enabled.

enabled option, will wrap long lines when the right side of the terminal
window is reached

hexadecimal value limiting window's scroll range. Value can be between
0x100 and maximum address value.

enabled option will interpret the address for the GO command, as a start
address - it will change PC value before restarting target. Default is OFF,
which treats address, as "goto" address.

When set to OFF, no messages are echoed in the terminal window. This
command must be used in a command file. When set to ON, all messages
are echoed again in the terminal window.

If <file> is specified this option makes a typescript of everything printed in the
terminal window into <file>. When argument is OFF the current LOG file is
closed

When set to ON, it enables to display the current mnemonic instruction
executed loaded from the assembler source file, if there is one. When set to
OFF, it enables to display the current mnemonic instruction disassembled.
The default selection is OFF when entering the emulator.
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VERBOSE ON | OFF When setto ON, any command, either read from the keyboard, from a macro

MECHO ON | OFF

Example

or from a command file is echoed before being executed. The commands
are displayed in the terminal window and logged to the log file.

When set to OFF, no commands are echoed to the command window during
macro execution. When set to ON, during macro command execution, all
commands will be echoed to the command window.

set source on
set verbose on
set log trace
set

time

set echo off
go

set echo on
time

set log off

SLOAD Load symbol table

Syntax
Menu
Description

Syntax
Menu

Description

Example

SLOAD filename
Load - File

The SLOAD command loads the symbol table of the specified object file.
SLOAD clears existing symbol table before loading the new one. If the
filename has no extension, system will add automatically the .cld extension.

SM [space] address value

The SM command changes the content of the memory at the specified
address.

Space may be "x:", "y:" or "p:". Default value for space is "p:", i.e., program
space.

The content of memory at the address specified is set to that value.

cmd> SM x:10 FFFF
See also CM, DM, FM
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m Change code window display mode to source

Syntax SOURCE or SRC
Menu Local code window menu
Description The SOURCE (or SRC) command will change display mode of the last

selected Code window to the source mode. If the source line information is
not available command will have no effect.

Set registers

Syntax SR register value

Menu -

Description The SR command sets the register indicated by register with the value.
Example cmd> SR ax0 10

° See also DR

SRC Change code window display to the source mode
Syntax SRC
Menu Local code window menu
Description The SRC command will change display mode of the last selected Code

window to the source mode. If the source line information is not available
command will have no effect.

START Reset and strat execution
Syntax START
Menu -—-
Description START command resets target and starts execution of the user program.
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STATUS

Syntax
Menu
Description

STEP

Syntax
Menu

Description

STEPOVER

Syntax
Menu
Description

Check target status

STATUS

The STATUS command checks the target processor status. Status is also
displayed on the right side of the status bar, on the bottom of the application
window.

Single step single or multiple instructions

STEP [count]

Process - Step

The STEP command will single step the target code. If count is not specified
it will step single instruction. For the multi-instruction step, debugger

windows will be refreshed after every step. To execute multiple instructions
without windows refresh, RUN command should be used.

Execute next statement

STEPOVER J[count]

Process --> Stepover, F10

The STEPOVER command will execute the single step, or jump over the
subroutine calls. The STEPOVER command can be accessed also with the

function key F10. Count specifies number of the statements to be executed
before refreshing the debugger windows.

STOP Stop executing code

Syntax
Menu
Description

STOP

The STOP command will enter the target processor into the debug mode,
allowing to access target resources.

88

BoxView User Manual



Commands

TILE Tile all windows

Syntax TILE
Menu Window --> Tile
Description Arrange all opened windows in the tile format.
TIME Get timing information
Syntax TIME [mode]
Menu -
Description This command allows to display current system time, or time in milliseconds

from last TIME command usage.

Parameter mode allows for different display formats:

Display full time and date (default)

Display time and delta time from last TIME (hh:mm:ss.mmm (msec))
Display delta time from the last TIME command (milliseconds)
Clear millisecond delta timer (initialize)

TIMER Set/get application timer value

w N = O

Syntax TIMER [value]
Menu -
Description The TIMER command allows to adjust application idle timer. This timer is

used to periodically check for the target processor status.
Value represents the idle time in milliseconds.

UNALIAS Remove alias for given name

Syntax UNALIAS [name]

Menu -

Description The UNALIAS command will remove all system aliases if parameter was
empty.
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Syntax UNDEFINE {-a | -m} symbol...
UNDEFINE {-a | -m} -all

Menu -
Description Removes the symbol of the given type from the symbol table, or clears the
entire symbol table if the -all option is specified.
-a Memory address.
-m Macros.
Example un -a lab

un -m LOADANGO
See also ARCHIVE, DEFINE, LISTSYMBOL

m Define, display or remove search paths

Syntax USE [pathname[,OFF]]
Menu -
Description The USE command with no parameter will display list of the defined search

paths for the system. Search paths are used to locate object files, source
files and alias commands. If the pathname is specified, it will be added to the
list of the search paths. The OFF parameter will remove specified pathname
or clear all the path list if the pathname was empty.

VERSION Display program version

Syntax VERSION

Menu -

Description The VERSION command will display version numbers of all active
components.
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VIEW Open View window

Syntax
Menu
Description

VIEW filename

Open file in the browser window.

WAIT Wait for mcsecs or until device is in DEBUG mode

Syntax
Menu
Description

Example:

WAIT time | DEBUG| MAIL

This command allows to suspend macro command execution for specified
numner of milliseconds (time), or wait until the target device gets into the
debug mode (DEBUG) (reaches one of the breakpoints).

If parameter mail is used it waits until receives acknowledgement for all sent
commands to another debuggers. This feature is available only for
multi-DSP development systems.

Load test.cld
Break main

Go

Wait debug
beep

WATCH Add watch variable

Syntax
Menu
Description

address

register

WATCH address | register [,label[,mode]]

View - Symbol

The WATCH command will add or remove watch variable from the Watch
window.

should have the following format: space: offset, where space is one of the
allowed memory spaces for the processor (P, X, orY), offset absolute value
of the address offset. Address can be also specified in the form of the
application symbol.

is a valid name of one of the target registers
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label is a string which will be displayed instead of the watch.
address mode is one of the following:

¢ - ASCII character

d - decimal

e - exponential floating point

o - octal

p - address

s - ASCII string

u - unsigned decimal

X - hexadecimal

r - remove watch from the watch window.

Syntax WINDOW type
Menu View --> win_type
Description Window command allows to open new window of the specified type. Window

type can be specified with the partial name only.
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