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1. PROGRAM OVERVI EW

The DYNAM C DEBUGGE NG SYSTEM (DDS) is a powerful debugging facility for
8080 assenbly | anguage prograns. DDS operates in a variety of ways which you
select to neet your needs. DDS can run your programone instruction at a
time, automatically maintaining on the screen a display of all registers, the
ensui ng instructions, and portions of menory. Like conventional debuggi ng
prograns, DDS can al so operate in a breakpoint node in which the programruns
at full speed until it reaches one of several selected instructions. However,
when usi ng breakpoints you have to know what the programw ||l do and prograns
are debugged because they don't do what they are supposed to! Thus, although
a breakpoint capability is necessary, if it is the only facility avail able
t he debugger will be tedious to use, since you will have to breakpoint around
al most all branch instructions. The automatic programnonitoring facilities
provide a powerful alternative to breakpoints. Rather than running the
program yoursel f wi th breakpoints, DDS can run the programfor you, until a
condi tion specified occurs or DDS detects an error by itself.

DDS functions fall into three general categories:
* Program Di spl ay
* Program Execution Control
* Program Monitoring Functions
1.1 Program Di spl ay
DDS di spl ays the basic data used by your program This display is
automatical ly updated by DDS. It does not have to be continuously requested.

The DDS di splay includes the foll ow ng:

* The next five instructions to be executed in menonic fornmat
together with hex addresses and op codes.

* Al operating registers and the words pointed to by the BC, DE
and HL registers pairs.

* The stack pointer and the last five words pushed onto the stack
together with the words they point to.

* A menoni ¢ expansi on of the condition codes.

*

The return addresses fromthe |last five CALL instructions.

In addition to the informati on above, the user can request nenory
di spl ays in a conbi ned hexadeci mal and character format, or as program
mmenoni ¢ codes.
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1.2 Program Execution Control

DDS provides a wi de range of commands that allow you to conmuni cate
wi th your program change registers, menory, instructions, data, etc. Among
the facilities provided are:

* register and register-pair nodification
* data nodification, by byte or word, in hex or characters
* stack nodification, commands to PUSH and POP data to the stack
* menory noves, nmenory filling, menory searching
1.3 Program Monitoring

You specify the nunber of programinstructions to be executed before
control is returned fromDDS. After executing each instruction, DDS tests
various stop conditions and pauses with a nessage if any are net. You sel ect
some of the conditions while DDS automatically checks for others.

Fol |l owi ng are sonme of the stop conditions DDS can nonitor for you:

* Address Stop - DDS stops when a specified address is reached. This is
simlar to a breakpoint, except all other stop conditions are tested.

* Opcode Stop - DDS stops when a specified opcode is executed. This
facility nmakes it easier to use DDS when you don't have the nopst
recent programlisting.

* Value Stop - DDS stops when a register, register-pair, byte or word
attains a specified value. This is especially val uable when you want
to see what happens at a Particular iteration of a |long | oop and
don't want to breakpoint through each iteration

* Store Stop - DDS stops when the program attenpts to store into a
specific location. This is useful when you know the programis
storing data incorrectly, but you don't know which instruction is
responsi bl e.

* Address Ranges - DDS stops when the programreferences data onside a
set of predefined ranges.

* Stack Pointer Ranges - DDS stops when the stack pointer goes outside
a set of predefined ranges.
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2. DDS DI SPLAY

The DDS display is divided into four distinct regions:

* Program St at us

* Menory Display

* Error Message Line

* Command | nput Line
2.1 Program Status D splay

The program status display indicates the current contents of the
prograns operating registers and inportant nmenory |locations. It is divided
into the follow ng sections:

* Call Stack

* Stack

* Instructions

* Registers

* Condition Flags
2.1.1. Call Stack

The call stack displays the return addresses fromthe last five
subroutine CALL instructions. The stack itself can contain up to 15 entries.
The topnost entry is the return address for the |last subroutine called. Only
t he actual nunber of subroutines called are displayed. If there have been no
calls the call display will be bl ank
2.1.2. Stack

The stack display shows the value of the stack pointer and the | ast
five entries pushed onto the stack. The topnost entry is the last item pushed
onto the stack. The format of an entry on the stack is:

NNNN=xXyy zz
wher e:

nnnn is the actual address on the stack

xXyy is the word | ocated at address nnnn. This word is displayed

reversed to conformto standard 8080 conventions, i.e.
yy is the byte at address nnnn, xx is the byte at address nnnn+l
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zz is the character representation of xxyy.
Non- di spl ayabl e characters are
represented with periods.

2.1.3. Instructions

The next five instructions to be executed are displayed in program
menoni ¢cs. The address of the instruction is displayed to the left of the
menoni cs, the hex opcode is displayed to the right. The P register is
inplicitly displayed; it is the address of the first instruction. Both 8 and
16 bit operands are displayed in hex in the instruction. The 16 bit operands
are reversed. Therefore the instructions can be interpreted in hex, in the
actual order stored in menory, by reading the hex bytes fromright to |eft
starting with the hex opcode.

2.1.4. Registers
The register display shows the contents of the operating registers, as

well as the words pointed to by the BC, DE and HL register pairs. The PSWis
di spl ayed on the first line in the follow ng format:

AF=xxyy
wher e:
XX is the value of the A register
vy is the value of the condition flag portion of the PSW

A menonic interpretation of the condition flags is
al so provided and is described in 2.1.5.

The register pairs are displayed on the next three lines in the
follow ng format:

NMVENNMFEXXyy zz
wher e:

NM is a register pair designator, either
BC, DE, or HL.

nnmm is the value of the register pair, register N has the value nn
regi ster Mhas the value nm

xXyy is the word | ocated at address nnnm This word is displayed
reversed to conformto standard 8080 conventions, i.e.
yy is the byte at address nnmm
XX is the byte at address nnnmtl.
In particular, if NMis HL, then the byte |located by the HL
registers and referenced as Min the 8080 assenbly | anguage,
is given by yy. The character representation of xxyy is zz.

Non- di spl ayabl e characters are represented with peri ods.
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2.1.5. Condition Flag Menonics

The condition flats displayed with the PSWin hex are al so expressed in
nmor e nmeani ngf ul mMenoni cs. The format depends on the di splay supported. For
64 colum displays the flags are expressed as single characters, and appear
to the right of the hex PSW In 80 colum displays the flags are displayed as
text in their own section of the display.

2.1.5.1. 64 Colum Condition Flats

In the 64 colum display the condition flags are displayed as single
letters to the right of the PSW Each of the five testable conditions is
assigned a letter code, which is displayed if the condition is true, i.e. the
corresponding bit in the PSWis on. If the condition is false, a blank is
di spl ayed instead. The followi ng codes are used to display the condition
fl ags:

- Sign (mnus)

- Zero

Auxiliary Carry
- Parity (even)

- Carry

OU>NZ

2.1.5.2. 80 Colum Condition Fl ags

In the 80 colum display the condition flats are displayed as text to
the right of the registers. Each possible condition flag appears on a
separate line, which is displayed if the condition is true, i.e. the
corresponding bit in the PSWis on. The following text is used to display the
condi tion fl ags:

M NUS
ZERO
AUX CARRY
EVEN CARRY
CARRY

2.2 Menory Displ ays

DDS can display nmenory in either a conbi ned hexadeci mal and ASCI
format or as program menoni ¢ codes. The nenory display follows the program
status display and is either 6 lines long for 16 row displays, or 11 lines
for 24 row displ ays.
2.2.1. Hexadecinmal/ASCI| display

The format of the hexadecimal /ASCI|1 nenory display is:

NNNN XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXxXX CCCCCCCCCCCCCCCC

wher e:
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nnnn is the starting address of the current
di splay line.
XXXX are the hexadeci mal val ue of the bytes

starting at address nnnn and di spl ayed
fromleft to right in ascending
addresses. The data bytes are not
reversed in this display.

CccC is the character value of the
correspondi ng bytes. Non-di spl ayabl e
characters are represented with a
peri od.

2.2.2. Programlnstructions

DDS can al so display nenory in program menoni cs. The format is
identical to that used in the program status display.

2.3. Error Message Line

After executing each instruction in the program and after each typein,
DDS checks a series of conditions which the programmer has specified, and
certain conditions of its own. Wen this process detects errors, they are
di spl ayed on the error line. Each error has a two character code, which
corresponds to the first two characters of the command typein which is being
detected, or a two character code assigned by DDS for conditions it checks
itself. The error line is the second to last line of the display.

2.4. Command | nput Line

The command input line is the last line of the DDS display. It begins
with the pronpting characters =>. Input entered fromthe keyboard is
di spl ayed here. The command line is displayed until it has been successfully
executed at which time it is cleared.
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3. KEYBOARD PROCESSI NG

DDS accepts input fromthe keyboard and displays it on the conmand I|ine
after the pronpting characters (_>). Input errors can be corrected using
ei ther the rubout or break keys. Depending on the hardware supported, the
rubout key will either erase the |ast character entered, or echo it back to
the console as it is deleted. The break key will erase the entire entry. Wth
t he exception of the one character typeins (the stepping character and the
repeat |ine command character) all DES commands termnate with a period ‘.’
I mredi ately upon receiving the period, DDS checks the syntax of the entry. If
a syntax error is encountered DDS sounds the console bell and the entry
remai ns on the command input line. It can be corrected by rubbing out and re-
entering the characters, or erased by entering a break If there is no syntax
error, DDS attenpts to process it, but other errors mght occur; for exanple,
an internal table may be full. If this happens, DES treats the command as if
it had a syntax error. \Wen the command has been successfully executed, DDS
clears the command input [ine. The DDS command input line is 40 characters
long. If nore characters are entered DDS w Il not enter themon the display;
it will be necessary to rubout the last few characters and end the comrmand
within 40 characters.

St eppi ng Char act er

The stepping character (]) in the release version, but nodifiable, is a
singl e character typein which causes DDS to resunme execution of the
program The stepping character is not displayed. The effect of the
steppi ng character depends on the usage of the ST and BK commands. |f
breakpoi nts were entered using the BK conmand the stepping character
allows the programto run at full speed until the next breakpoint is
encount ered. An exception occurs when the programis already at a
breakpoi nt address, in which case the stepping character causes an
advance to the next instruction. If breakpoints have not been entered
or if they have been cleared by a BK typein, entry of the stepping
character causes the programto advance the nunmber of instructions
given by the ST typein, or until a stop condition is detected.

Repeat Command Char act er

The repeat command character (LF) in the rel ease version, but

nodi fiabl e, causes DDS to repeat the |ast conmand entered. This works
with all conmmands, but is neaningfully enployed only with sel ected
commands. It is conmmonly used with the FIND command to | ocate the next
occurrence of the search pattern
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4. PROGRAM MONI TORI NG

One of the nost valuable features of DDS is its ability to nonitor the
progress of your program and stop when predeterm ned conditions occur. DDS
checks these conditions after each instruction is executed even though the
DDS di splay m ght not be updated. \Wen running with a video display DDS can
execute approximately 30 instructions per second when the display is updated
after each instruction and over 300 instructions per second when the display
is updated every 255 instructions. DDS tests conditions you specify w th DDS
commands, as well as others it automatically checks by itself. Wen any of
t hese conditions occur, programexecution is stopped and the condition
causi ng the stop displayed.

4.1. Automatic Return Address Validation

DDS anal yzes subroutine usage to detect inproper stack usage. \Wen
subrouti nes make extensive use of the stack for internediate storage it is
easy to make the m stake of not bal anci ng POPS and PUSHs. When this happens,
the return instruction wll be invalid and a wild branch will occur. This
type of error is particularly difficult to detect with conventional debuggi ng
aids. To detect these errors DDS maintains its own stack of return addresses
from CALL instructions. Wenever a subroutine is called its return address is
added to the call stack. Wenever a return froma subroutine is executed DDS
deletes the top entry on the call stack, but only if it agrees with the top
entry on the users stack. If the two addresses do not agree, DDS stops with a
R (questionable return) error code. Certain subroutines use the stack in a
manner inconsistent with this usage. In this case Automatic Return Address
Val i dation can be disabled with the TC. comrand.

4.2. Illegal Instruction

Certain 8080 opcodes are undefined. Wienever the programattenpts to

execute one of these, an Il (illegal instruction) error nessage will be
i ssued. The Il error nessage is al so i ssued whenever an RST or HLT
instruction is about to be executed. After the stop, the illegal instruction

may be executed if the stepping character is typed.
4.3. Progranmed Stop Conditions
DDS provides a wi de range of progranmmer commands which can be used to

stop execution of the program These are described in the section on DES
command requests, and are sunmarized bel ow

AR - Addr ess Range
AS - Address Stop
cs - Opcode St op
RS - Ref erence Stop

SR - St ack Range
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SS - Store Stop

VS - Val ue St op on Regi ster

VSB - Val ue Stop on nenory Byte
VSP - Val ue St op on Regi ster Pair
VSW - Val ue Stop on Menory Word

4.4 Execution in ROM

DDS cannot control the execution of a programin ROM |I|f breakpoints

are not active, and an instruction calls a subroutine in ROM DDS will | ose
control until the subroutine returns. In this case the subroutine nmust return
to the instruction imediately following the CALL, if it does not it wll be

necessary to enter a breakpoint at the return |ocation. While the programis
executing code in ROMthe programnonitoring facilities are inactive,
imediately following the return fromthe subroutine they are reactivat ed.
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5. DDS COMVANDS

DDS accepts commands whi ch
* control the display
* alter the flow of program execution
* sel ect program nonitoring functions
These commands are listed al phabetically in the remainder of this
section. In the description of the formats [ ] indicate an optional part of
the entry. For exanple, the command request:
DM, address[,lines[,start]]].
can be used in any of the foll ow ng ways:
DM
DM 3000.
DM 20FF, 1.
DM 2033, 2, 4.
Three periods )...) indicate that the itemto the left may be repeat ed.
The nunber of repetitions is limted by the size of the keyboard entry (40
characters) as well as table size restrictions for the individual commuands.
For exanpl e, the command request:
EB, addr ess, dat a[, dat a]

can be used in any of the foll ow ng ways:

EB, 1000, C9.
EB, 2000, C9, CD, 05, 1.

When the format given specifies a byte, a one or two digit hex nunber may be
given if the format specifies a word, up to four hex digits nay be given.
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ADDRESS RANGE r equest AR
Pur pose:

The AR request causes a DDS stop to occur when the programreferences
data outside of a predefined range.

For mat :

AR[ , | ow, hi gh] .

wher e:
| ow is the start of an address range
hi gh is the end of an address range
Usage:
1. The AR command is in effect for all instructions executed under the

control of the step conmand (ST). Upon returning fromthe | ast
instruction DDS exam nes the next instruction to be executed and the
ST is termnated if it stores into or references an address not
i ncluded in any of the address ranges in effect.

2. Up to 5 address ranges can be active at one tine.

3. To di sabl e address range checking type AR

4. To renove an address range clear all address ranges by typing AR ,
and re-enter those that are to remain.

5. The AR request does not trap stores nor references nade by stack
i nstructions. These can be detected using the SR comrand.

Responses:

AR

Thi s nessage appears on the error |ine whenever a nmenory references
out side of any address range is about to be executed.
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ADDRESS STOP request AS
Pur pose:

The AS request causes a DDS stop to occur before executing an
instruction at a specified address.

For mat :
AS[ , address]. ..
wher e:
addr ess is an address at which execution is to stop
Usage:
1. The AS command is in effect for all instructions executed under the

control of a step command (ST). Before executing an instruction DDS exam nes
its address and the ST is terminated if the address is in the address stop
list.

2. Up to 8 address stops can be active at one tine.

3. To renove an address stop, clear all address stops by typing AS., and re-
enter those that are to remain

4. The address specified nust be the address of the opcode of the
i nstruction.

5. The address stop request differs fromthe BKP and GO requests in that DDS
remains in control of the program and perforns all other program nonitoring
facilities.

Responses:

AS

Thi s nessage appears on the error |line whenever an instruction at a
specified address is about to be executed.
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BREAKPO NT r equest BK
Pur pose:
The BK request allows the programto run at full speed until it reaches

a specified address, at which tine DDS regains control.
For mat :
BK[ , addr ess]
wher e:
addr ess is an address at which the breakpoint is to be inserted.
Usage:

1. Specifying one or nore breakpoints with the BK request places DDS in
breakpoint node. In this node entering the stepping character runs
the programat full speed until it reaches one of the breakpoint
addresses, when DDS regains control. DDS wll riot allow breakpoint
operation if the P register is the sane as any breakpoint address. In
t hat case entering the stepping character causes DDS to advance to
the next instruction. This makes it possible to install a group of
breakpoints in a program and breakpoint to any of them (including
the last one at which a stop occurred).

2. Wile the programis running at full speed the program nonitoring
facilities are disabled. Wien DDS regains control it checks all of
t he nonitored conditions.

3. To cl ear breakpoints, and resune nonitored execution type BK

4. Breakpoints are inplenented by overwiting the first byte of the
instruction with an RST 7 (hex OFFH) opcode. DDS renenbers the old
value of the instruction in a table of its own, and restores all the
overwitten instructions imredi ately upon regai ning control. DDS
installs a junp in the RST 7 |ocation, 38H which goes back to DDS
These considerations inply that:

* DDS cannot breakpoint through ROM

* DDS will not work properly if the program bei ng debugged al so uses
the RST 7 instruction

* An instruction can not be nodified by the i nmedi ately preceding
i nstruction.

* DDS will regain control automatically if the programattenpts to
execute fromnon existent core (returned by processor as hex OFF).
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5. The GO request is simlar to the breakpoint request, except the
breakpoints do not remain in effect.

Responses:

None.
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CALL request CALL

Pur pose:

The CALL request allows a return address to be placed on the programed
call stack.

For mat :

CALL, addr ess.

wher e:

addr ess is the address to be placed on the
programred call stack

Usage:

1. The programmed call stack is used by Automatic Return Address
Validation to check on the | egal use of the stack. Wenever a
subroutine is called, its return address is placed on the call stack.
The call command allows the user to place a return address on this

st ack.

2. This allows the user to resynchonize the call stack with the program
stack after an invalid return has been detected.

Responses:

None.
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CLEAR SCREEN r equest CLR
Pur pose:

The CLR request causes the screen to be erased and the display
refreshed.

For mat :
CLR.
Usage:

1. The CLR request is useful when the program bei ng debugged has pl aced
information on the screen which interferes with the display.

Responses:

None.
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DI SPLAY | NSTRUCTI ONS D
Pur pose:

The DI request controls a nenory display in program menoni c codes.
For mat :

D[, address[, 1]].

wher e:
addr ess is the starting address for the nenory
di spl ay
1 requests the display to be on the right
side of the screen
Usage:

1. The format of the instruction display is identical to the
instructions displayed in the system status display; the address of
the instruction, followed by the instructi on menonics, followed by
t he hex opcode for the instruction

2. When only the address is specified the instruction display begins on
the left hand side of the screen under the system status display.

3. If a nunber 1 follows the address, the instruction display begins on
the right-hand side of the screen under the system status display.

4. Wen DI. is entered, the instruction display is brought back with the
left side of the screen as it appeared during the last DI display and
right side bl ank.

5. The instruction display is normally refreshed each tinme DDS pauses
for a newtypein. It is not refreshed while the programis being run
under a step command. The REF command can be used to disable the
refreshing logic, this is useful for certain kinds of CRT displays,
as it speeds up the processing.

Responses:

None.
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DI SPLAY MEMORY request DM
Pur pose:

The DM request controls a nenory display in hexadeci mal and ASCl
characters.

For mat :

DM [, address[,lines[,start]]].

wher e:
addr ess is the starting address for the nenory
di spl ay
l'ines is the nunber of |ines requested
start is the starting |ine nunber
Usage:
1. When only the address is specified the menory display starts at
the specified address, and continues with consecutive addresses for
the remaining lines of the display.
2. If the address and |lines argunents are given, the display starts
at the specified address and continues with consecutive addresses for
t he nunmber of |ines specified.
3. If astarting line nunber is given, the display is nodified to
show t he requested information starting fromthe |ine specified.
4. These conbi ned specifications allow the individual selection of
any line in the menory display.
5. Wien DM is entered the hex/ASCI| menory display is brought back
using the sane attributes as were | ast specified.
6. The nmenory display is normally refreshed each tine DDS pauses for
a newtypein. It is not refreshed while the programis being run
under a step command. The REF. command can to used to disable the
refreshing logic, this is useful for certain kinds of CRT displays,
as it speeds up the processing.
Responses:

None.
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DELAY request DY
Pur pose:

The DY request is used to delay processing by DDS to facilitate
observation of the progranms fl ow

For mat :
DY, val ue.
wher e:
val ue is a nunmber from1l to FFFF controlling
the delay rate.
Usage:

1. The fastest DDS operation occurs when the delay factor is 1 and this
is the initial setting. The delay is proportional to the delay factor
selected. A delay of 1000 results in a 1/4 second delay, a delay of
FFFF results in a 2 1/2 second del ay.

Responses:

None.
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ENTER BYTES request EB
Pur pose:

The EB request allows nodifying nenory by specifying a series of
hexadeci nmal bytes.

For mat :

EB, addr ess, dat a[ , dat a]

wher e:

addr ess is the starting address for the data

dat a is a series of byte argunents which are

to be stored.

Usage:

1. The data specified is stored in nenory starting at the given

addr ess.

Responses:

None.
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ENTER CHARACTERS r equest EC
Pur pose:

The EC request allows nodifying nenory by specifying a series of
al phanuneric characters.

For mat :

EC, address, X ...

wher e:
addr ess is the starting address for the
characters
X i s an al phanuneric character (cannot be
a period).
Usage:

1. The character string specified is stored in nmenory starting at the
gi ven address.

2. Like all other DDS commands, the EC request is termnated with a
period, and therefore a period cannot be included in the character
string.

Responses:

None.
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ENTER P REQ STER r equest EP
Pur pose:

The EP request is used to reset the program counter register.
For mat :

EP, addr ess.
wher e:

addr ess is the new address for the P register.

Usage:

1. The programcounter, or P register, is chanted to resume processing

at the specified address.
Responses:

None.
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ENTER REG STER r equest

Pur pose:

Page 24

ER

The ER request allows changing the values of the prograns operating

regi sters.
For mat :
ER, regi ster, byte.
wher e:
regi ster desi gnates one of the operationa
regi sters can be either

A B CDEMHI, or F.

byt e is a byte argunent containing the new
val ue.

Usage:

1. The specified register is changed.

2. To change the condition flags enter register
Responses:

None.

F
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ENTER REGQ STER PAI R request ERP
Pur pose:

The ERP request all ows changing the values of the programi s operating
register in pairs with a single typein.

For mat :

ERP, pai r, wor d.

wher e:
pair desi gnates one of the operational
register-pairs, can be either B, D, or H
wor d is a word argunent containing the new
val ue
Usage:

1. The specified register-pair is changed.

2. The contents of word is not reversed before storing.
Thus ERP, B, 1234. will set the E register to 12 and
the C register to 34.

Responses:

None.
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ENTER STACK request ES
Pur pose:

The ES request is used to reset the program s stack pointer register.
For mat :

ES, val ue.
wher e:

val ue is the new value for the stack pointer.
Usage:

1. The stack pointer register is changed to the specified val ue.
Responses:

None.
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ENTER WORDS r equest EW
Pur pose:

The EWrequest allows nodifying nenory by specifying a series of
hexadeci mal wor ds.

For mat :

EW addr ess, dat a[ , data] . ..

wher e:
addr ess is the starting address for the data
dat a is a series of word argunents which are
to be stored.
Usage:

1. The data words specified are stored in menory starting
at the given address.

2. The contents of the words are reversed, byte for byte
before storing, to conformto standard 8080 conventi ons.
Thus the command 0, 3000, 1234. will store 34 at address 3002
and 12 at address 3001.
Responses:

None.
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FI LL request FI LL
Pur pose:

The FILL request is used to preset a region of nenory.
For mat :

FI LL, addr ess, count, val ue.

wher e:

addr ess is the starting address to fill.

count is the nunber of bytes to fill.

val ue is a byte which is used to fill menory.

Usage:

1. The fill command will place the value into each byte
starting with the starting address for the nunber of
bytes equal to count.

Responses:

None.
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FI ND r equest FI ND

Pur pose:

The FIND request is used to |locate a series of bytes in nmenory.

For mat :
FI ND, byt e[, byt e[, byte]].

wher e:

byt e is a byte to be | ocated.

Usage:

1. Up to 3 bytes can be specified. DDS searches nenory
for a pattern matching the nunber of bytes specified.

2. The FIND request works in conjunction with the nenory display on the
| ower half of the screen. The search begins at the address foll ow ng
the first address displayed and ends at the. highest possible nenory
address (FFFF). If a mach is found the nenory display is updated to
start, with. the matching pattern. If no match is found the nenory
di splay is unchanged. Either the DM or D displays can be used.

3. Using the FIND request in conjunction with the D display
facilitates using a listing which does not have the | atest program
addr esses, since constant portions of the code can be identified and

| ocat ed.

Responses:

None.
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@GO r equest (CO)
Pur pose:

The GO request allows the programto advance quickly to a specified
address wi thout DES intervention.

For mat :

GO, addr ess[, addr ess]
wher e:

addr ess is an address at which a breakpoint is inserted.
Usage:

1. The GO request is identical to the BK request with the single
exception that the GC request is not automatically repeating. The
addresses specified for a GO are in effect only for the original
request. DDS automatically resunes nonitored execution follow ng the
return fromthe Q0.

Responses:

None.
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MOVE r equest MOVE
Pur pose:
The MOVE request is used to nove a O ock of nenory
For mat :
MOVE, sendi ng, r ecei vi ng, count .
wher e:
sendi ng is the sending address for the nove
receiving is the receiving address for the nove
count is the nunber of bytes to be noved
Responses:
None.
Usage:

1. The bytes starting at the sending address are noved to the receiving
address for the nunber of bytes specified by the count.
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OPCODE STOP reqguest cs
Pur pose:

The OS request causes a DDS stop to occur before a specified opcode is
execut ed:

For mat :
OS[, opcode] . ..
wher e:
opcode is a hex opcode at which execution is to stop
Usage:
1. The OS command is in effect for all instructions executed under the

control of a step command (ST). Upon returning fromthe | ast
instruction DDS exam nes the next opcode and the ST is termnated if
the opcode is in the opcode stop list.

2. Up to 5 opcode stops can be active at one tine.

3. To renpve an opcode stop, clear all opcode stops by typing OS., and
re-enter those that are to remain.

Responses:
05

Thi s nessage appears on the error |ine whenever a specified opcode is
about to be execut ed.
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POP request POP
Pur pose:
The POP request allows renoving data fromthe users stack
For mat :
POP.
Usage:

1. The POP command increnents the stack pointer by 2, thus sinulating
the effect of a POP instruction executed by the program The data
renoved i s not avail abl e through DDS

2. The stack display is updated to indicate the new stack position

Responses:

None.
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PUSH r equest PUSH
Pur pose:

The PUSH request allows entering data onto the users stack

For mat :
PUSH, wor d.
wher e:
wor d is awrdto be entered onto the users
st ack.
Usage:

1. Word is entered in the next available position in the users stack,
and the stack pointer is decrenented by 2. The display.is updated to
i ndi cate the change to the stack
Responses:

None.
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REFRESH r equest REF
Pur pose:

The REF request controls whether or not the DM or DI display will be
updat ed automatically.

For mat :
REF.
Usage:
1. The REF request toggles the sense of the refresh switch, that is if
it is off, REF. will turnit on, and if it is on, REF. will turn it
of f.
2. The refresh switch determ nes whether or not the DM or D displ ays
wi || be updated when DDS pauses for operator input. Wile DDS is
running the programthe DM or DI displays are not updated.

Responses:

None.
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RETURN r equest RET

Pur pose:

The RET request allows a return address to be renmoved fromthe
progranmmed call stack

For mat :
RET.
Usage:
1. The programmed call stack is used by Automatic Return Address

Validation to check on the | egal use of the stack. Wenever a
subroutine is called, its return address is placed on the cal

st ack.

The RET command all ows the user to renpve the top-npbst entry on this

st ack.
Responses:

None.
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REFERENCE STOP request RS
Pur pose:

The RS request causes a LIS stop to occur before the programreferences
a specified |ocation.

For mat :

RS[ , addr ess]

wher e:
addr ess is an address which is to be protected
agai nst program ref erences.
Usage:
1. The RS command is in effect for all instructions executed under the

control of a step command (ST). Upon returning fromthe | ast
intruction DDS exam nes the next instruction to to executed, and the
ST is termnated if it references an address in the reference stop
list.

2. Up to 5 references stops can be active at any one tinmne.

3. To renove a reference stop, clear all reference stops by typing RS
and re-enter those that are to remain.

4. The RS instruction traps all nmenory references made by the follow ng
i nstructions:

LDA addr

MOV M

LDAX reg

LHLD addr ;both the high and | ow addresses are trapped
opcode M

5. The RS instruction does not trap references made by instructions
whi ch pop data fromthe stack (POP and RET). These references can be
detected using the SR conmmand.
Responses:
RS

Thi s nessage appears on the error |ine whenever a reference to a
specified location is about to occur.
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STACK RANGE r equest SR
Pur pose:

The SR request causes a DDS stop to occur when the stack pointer
exceeds a predefined range.

For mat :

SR [, | ow, hi gh] .

wher e:
| ow is the start of the stack range
hi gh is the end of the stack range
Usage:
1. The SR command is in effect for all instructions executed under the

control of a step command (ST). Upon returning fromthe | ast
instruction DDS exam nes the stack pointer and the ST is term nated
if it is not included in any of the stack ranges in effect.

2. Up to 2 stack ranges can be active at one tine.

3. To disable stack range checking, type SR

4. To renpve a stack range clear all stack ranges by typing SR, and
re-enter those that are to remain.

Responses:
SR

Thi s nessage appears on the error |ine whenever the stack pointer lies
outside of all stack ranges.



DYNAM C DEBUGE NG SYSTEM Page 39

STORE STOP request SS
Pur pose:

The SS request causes a DDS stop to occur before the programstores to
a specified |ocation.

For mat :

SS[, address] . ..
wher e:

addr ess is an address which is to be protected agai nst program stores
Usage:

1. The SS command is in effect for all instructions executed under the
control of a step command (ST). Upon returning fromthe | ast
instruction DDS exan nes the next instruction to be executed, and the
ST is termnated if it stores into an address in the store stop |ist.

2. Up to 5 store stops can be active at any one timne.

3. To renove a store stop, clear all store stops by typing SS., and re-
enter those that are to remain

4. The SS instruction traps all stores made by the foll ow ng
i nstructions:

STA addr

MoV Mreg

STAX reg

SHLD addr ;both the high and | ow addresses are trapped
opcode M

5. The SS instruction does not trap stores made by instructions which
push data onto the stack (PUSH and CALL). These stores can be
detected using the SR conmmand.

Responses:

SS

Thi s nessage appears on the error |ine whenever a store to a specified
| ocation is about to occur.
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STEP request ST

Pur pose:

The ST request determ nes the nunber of instructions executed when the
stepping character is entered, as well as the frequency with which the
di splay is updated while DDS is stepping.

For mat :
ST, instruction[, display].
wher e:

i nstruction is the nunber of instructions DDS w ||
attenpt to execute when the stepping
character is entered. This can range
froml|l to FFFF. DDS will then run the
programin single step node until the
speci fied nunber of instructions has
been executed, or DDS detects a stop
condi tion.

di spl ay is the nunber of instructions DDS w ||
execute before refreshing the display.
This can range from1l to FF

Usage:

1. If breakpoints are active, then the stepping character causes the
programto advance to the next breakpoint.

2. Entering ST wth only an instruction count |eaves the display count
unchanged. The initial value of the instruction and display counters

is 1.

Responses:

None.
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TOGGELE CALL request TC
Pur pose:

The TC request controls whether or not the Automatic Return Address
Val idation feature is enabl ed.

For mat :

TC.

Usage:
Responses:

1. The TC request toggles the processing of the Return Address
Validation, that is if it is enabled, TCwill disable it, and if it
is disabled, TCwill enable it.

2. Automatic Return Address Validation will normally be perfornmed by
DDS and in some prograns this will result in excessive stops if
subroutines return to addresses other than what was pushed on the
stack by the CALL. Disabling Return Address Validation will then be
desirabl e.

Responses:

None.
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VALUE STOP ON REG STER request VS
Pur pose:

The VS request causes a DDS stop to occur when a register attains a
speci fied val ue.

For mat :
VS [,register byte].
wher e:

regi ster denotes a register and can be either
A B, CDEHL, or F

byt e is the value associated with the
regi ster.
Usage:
1. The VS command is in effect for all instructions executed under the

control of the step conmand (ST). Upon returning fromthe | ast
instruction, DDS examines the registers and stops if one of the val ue
stop conditions exists.

2. Up to 5 register value stops can be active at one tinme. Value stops
on bytes, entered with the VSB conmand, count toward the limt above.

3. To renpve a value stop on a register, clear all register value
stops by typing VS., and re-enter those that are to remain.
Doing so will also clear all byte val ue stops.
Responses:

VS

Thi s nessage appears on the error |ine whenever the value of a register
mat ches one of its stop conditions.
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VALUE STOP ON BYTE request VSB
Pur pose:

The VSB request causes a IDS stop to occur when a specified byte
attains a given val ue.

For mat :

VSB[ , addr ess, val ue].

wher e:
addr ess is the address of the byte to be
noni t or ed.
val ue is the val ue bei ng checked for
Usage:
1. The VSB command is in effect for all instructions executed under the

control of the step conmand (ST). Upon returning fromthe | ast
i nstruction DDS exam nes the addresses specified and stops if one of
t he val ue stop conditions exists.

2. Up to 5 byte value stops can be active at one tinme. Value stops on
registers, entered with the VS - command, count toward the limt
above.

3. To renpve a value stop on. a byte, clear all byte val ue stops
by typing VSB., and re-enter those that are to remain. Doing
so will also clear all register value stops.

Responses:

VS

Thi s nessage appears on the error |line whenever the value of a byte
mat ches one of its stop conditions.
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VALUE STOP ON REG STER FAI R request VSP

Pur pose:

The VSP request causes a DDS stop to occur when a register-pair attains
a specified val ue.

For mat :

VSP[ , pai r, wor d]

wher e:
pair desi gnates one of the operational pairs,
can be either B, D, or H
wor d is the value associated with the
regi ster-pair
Usage:
1. The VSP command is in effect for all instructions executed under

control of the step conmand (ST). Upon returning fromthe | ast
instruction DDS exam nes the registers and stops if one of the val ue
stop conditions exists.

2. The contents of word is not reversed. To stop when the register-pair
BC attains the value 1234, enter VSP, B, 1234.

3. Upto 5 register-pair value stops can be active at one tine. Value
stops on words, entered with the VSWconmand, count toward the limt
above.

4. To renove, value stop on a register-pair, clear all register-pair
val ue stops by typing VSP., and re-enter those that are to remain.
Doing so will also clear all word val ue stops.
Responses:
VS

Thi s nessage appears on the error |ine whenever the value of a
regi ster-pair matches one of its stop conditions.
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VALUE STOP ON WORD r equest VSW
Pur pose:

The VSWrequest causes a DDS stop to occur when a word attains a given
val ue.

For mat :

VSW , addr ess, val ue].

wher e:
addr ess is the address of the word to be
noni t or ed
val ue is the val ue being checked for
Usage:
1. The VSWcommand is in effect for all instructions executed under the

control of the step conmand (ST). Upon returning fromthe | ast
i nstruction DDS exam nes the addresses specified and stops if one of
the value stop conditions exist.

2. The value specified is reversed prior to testing, to conformto 8080
conventions. Thus the command VSW 3000, 1234 wil| cause a stop when
| ocation 3000 contains 34 and 3001 contains 12.

3. Up to 5 word value stops can be active at one tinme. Value stops on
register pairs, entered with the VSP command, count toward the limt
above.

4. To renove a value stop on a word, clear all word val ue stops by
typing VSW, and re-enter those that are to remain. Doing so wll
al so clear all register pair val ue stops.

Responses:

VS

Thi s nessage appears on the error |ine whenever the value of a word
mat ches one of its value stop conditions.



