
APPEN DIX B 
ASSIST09 MONITOR PROG RAM 

B.1 G ENERAL DESCRIPTION 

The M6809 is  a h igh-performance microprocessor which supports modern programm i ng 
techn iques such as posit ion-independent, reentrancy, and modular programming.  For a 
software monitor to take advantage of such capabi l it ies demands a more refi ned and 
sophist icated user i nterface than that provided by previous monitors. ASSIST09 is  a 
monitor which supports the advanced features that the M6809 makes possi ble.  
ASSIST09 features inc l ude the fol lowing: 

• Coded i n  a posit ion (address) independent manner. Wi l l  execute anywhere i n  the 
64K address space. 

• M ult ip le means avai lable for instal l i ng  user modif icat ions and extensions. 

• Fu l l  complement of commands for program development i nc lud ing breakpoi nt and 
trace. 

• Sophist icated mon itor cal ls  for completely address-independent user program ser­
vices. 

• RAM work area is located relative to the ASSIST09 ROM ,  not at a f ixed address as 
with other monitors. 

• Easi ly  adapted to real-t ime envi ronments. 

• Hooks for user command tables, 110 handlers, and default specif ications. 

• A complete user i nterface with services normal ly only seen in fu l l  disk operat ing 
systems.  

The concise instruction set of  the M6809 al lows al l  of  these functions and more to  be 
contained in on ly 2048 bytes. 

The ASSIST09 monitor is easi ly adapted to run under control of a real -t ime operat ing 
system.  A special  function is  avai lable which a l lows vol untary t ime-s l ic ing ,  as wel l  as 
forced t ime-sl ic ing upon the use of  several service rout ines by a user program. 

B.2 IM PLEM ENTATION REQUIREM ENTS 

Since ASSIST09 was coded in  an address-independent manner, it wi l l  properly execute 
anywhere in the 64K address space of the M6809. However, an assumption must be made 
regard ing the location of a work area needed to hold miscel laneous variables and the 
default stack locat ion.  Th is  work area is cal led the page work area and it is addressed 
with in  ASSIST09 by use of the d i rect page reg ister. It is located relat ive to the start of the 
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ASSIST09 ROM by an offset of - 1 900 hexadec imal .  Assuming ASSIST09 resides at the 
top of the memory address space for d i rect contro l  of the hardware interrupt vectors, the 
memory map wou ld  appear as shown in  Figure B-1 . 

FFFF 

ASSIST09 
Base R O M  

FSOO 
User 

Extension R O M  

FOOO 
(Unused) 

ESOO 

PTM /ACIA 

EOOO 

Work Pagel Stack 

ASSIST09 at Top of 
Memory Map 

Extension ROM or Other Use 

Unused 2K 

Default PTM and ACIA 
Locations 

Work Page and Default 
Stack I DFFF and Down) 

Figure B-1 . M emory Map 

I f  F800 is  not the start of the mon itor ROM the addresses wou ld  change, but the relat ive 
locations would remain the same except for the programmable t imer modu le  (PTM) and 
asynchronous commun icat ions i nterface adapter (ACIA) default  addresses which are f ix­
ed . 

The defau lt console i nput/output hand lers access an ACIA located at EOO8. For trace 
commands, a PTM with default  address EOOO is used to force an N M I  so that s ing le  in­
structions may be executed . These default addresses may eas i ly be changed using one 
of several methods.  The console I /O handlers may also be rep laced by user rout i nes. The 
PTM is i n it ia l ized during the MON ITR service cal l (see Paragraph B.9 SERVICES) to f i reup 
the monitor un less its default  address has been changed to zero, i n  which case no PTM 
references w i l l  occur. 

B.3 INTERRUPT CONTROL 

U pon reset , a vector table is  created which contains,  among other th ings,  default  i nter­
rupt vector handler appendage addresses. These routines may easi ly  be rep laced by user 
appendages with the vector swap service described later. The defau lt act ions taken by 
the appendages are as fol lows: 

RESET - Bui ld  the ASSIST09 vector table  and setup mon itor defaults,  then i nvoke 
the mon itor startup rout ine.  

SWI - Request a service from ASSIST09. 

FIRQ - An i mmediate RTI is done. 

SWI2, SWI3, I RQ, Reserved , N M I  - Force a breakpoint and enter the command 
processor. 
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The use of I RQ is recommended as an abort funct ion du ring program debugg ing ses­
sions, as breakpoints and other ASSIST09 defaults are rei n it ial ized upon RESET. On ly the 
pr imary software i nterrupt instruct ion (SWI) is used , not the SWI2 or SWI3. Th is  avoids 
page fau l t  problems which would otherwise occur with a memory management un it as 
the SWI2 and SWI3 i nstruct ions do not d isable i nterrupts.  

Counter number one of the PTM is used to cause an N M I  i nterrupt for the trace and break­
pOint commands. At RESET the control reg ister for t imer one is i n it ia l ized for trac ing  pur­
poses. If no trac ing  or breakpoint ing i s  done then the ent i re PTM is avai lable to the user. 
Otherwise, on ly counters two and three are avai lable. Although control  reg ister two m ust 
be used to i n it ia l ize control reg ister one, ASSIST09 returns contro l  reg ister two to the 
same value i t  has after a RESET occurs. Therefore, the on ly condit ion imposed on a user 
program is that if  the "operate/preset" b it in contro l  reg ister one m ust be turned on , $A7 
shou ld be stored, $A6 should be stored if it must be turned off. 

B.4 INITIALIZATION 

During ASSIST09 execution , a vector table  is  used to address certain service rout i nes 
and default  val ues. Th is table is generated to provide easi ly  changed control  information 
for user mod if icat ions.  The f i rst byte of the ASSIST09 ROM contains the start of a 
subrout ine which i n it ia l izes the vector table along with sett i ng up certain default  values 
before return ing  to the cal ler. 

If the ASSIST09 RESET vector receives contro l ,  it does three th ings:  

1 .  Ass igns a default  stack in  the work space, 

2. Cal ls  the aforement ioned subrout ine to i n it ia l ize the vector table, and 

3. F ires up the ASSIST09 mon itor proper w ith a M O N ITR SWI serv ice request . 

However, a user rout ine can perform the same functions with a bonus. After cal l i ng  the 
vector i nt i t ial izat ion subroutine, it may examine or alter any of the vector table values 
before start ing  normal  ASSIST09 processi ng .  Thus, a user rout ine may "bootstrap" 
ASSIST09 and alter the defau lt standard val ues. 

Another method of insert ing user mod ificat ions is  to have a user rout ine reside at an ex­
tension ROM locat ion 2K below the start of the ASSIST09 ROM .  The vector table i n­
it ia l izat ion rout ine ment ioned above, looks for a "BRA * "  f lag ($20FE) at th is address, and 
if  found cal ls the locat ion fol lowing the f lag as a subrout ine  with the U reg ister point ing 
to the vector table. S ince th is is done after vector table i n it ia l izat ion , any or al l defau lts 
may be altered at th is  t ime. A big advantage to us ing th is  method is  that the mod if ica­
t ions are "automat ic" i n  that upon a RESET con�it ion the changes are made without 
overt act ion requ i red such as the execut ion of a memory change command. 

No special  stack is used dur ing ASSIST09 processing .  Th i s  means that the stack pOi nter 
must be val id at al l i nterruptable t imes and shou ld  contain enough room for the stacking 
of at least 21 bytes of i nformat ion . The stack in  use during the i n it ia l  MON ITR service cal l 
to start up  ASSIST09 processing becomes the "off ic ial " stack. I f  any later stack val id ity 
checks occur, th is  same stack w i l l  be re-based before entering the command handler. 
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ASSIST09 uses a work area which is addressed at an offset from the start of the 
ASSIST09 ROM .  The offset val ue is  - 1 900 hexadecimal . Th is  poi nts to the base page us· 
ed during mon itor execution and contains the vector table as wel l  as the start of the 
default stack. I f  the default stack is  used and it exceeds 81 bytes in  s ize, then cont iguous 
RAM must exist below this base work page for proper extension of the stack. 

85. I NPUT/OUTPUT CONTRO L  

Output generated by use of  the  ASSIST09 services may be  halted by  pressing any  key, 
causing a ' FREEZE' mode to be entered . The next keyboard entry w i l l  re lease th is condi·  
t ion a l lowing normal output to cont inue. Commands which generate large amounts of 
output may be aborted by enter ing CANCEL (CONTROL·X). User programs may also 
mon itor for CANCEL along with the 'FREEZE' condit ion even when not performing  con· 
sole I/O (PAUSE service). 

8.6 COM MAND FORMAT 

There are three possible formats for a command: 
< Command > CR 

< Command > < Expression 1 >  CR 

< Command > < Expression1 >  < Expression2> CR 

The space character is used as the del im iter between the command and al l arguments. 
Two special  qu ick commands need no carriage return,  " ." and "/" . To re-enter a command 
once a m istake is made, type the CANCEL (CONTROL·X) key. 

Each "expression" above consists of one or more val ues separated by an operator. 
Values can be hex strings, the letters "P" ,  " M " ,  and "W", or the result of a function. Each 
hexadecimal  st r ing is converted internal ly to a 1 6·bit b inary number. The letter " P" 
stands for the current program counter, " M "  for the last memory examine/change ad· 
dress, and "W" for the w indow value. The window value is set by us ing the WI N DOW 
command. 

One funct ion exists and it  is  the I N DI RECT funct ion.  The character " @ "  fol lowing a val ue 
rep laces that value with the 1 6·bit number obtained by using that value as an address. 

Two operators are a l lowed, " + " and " - " which cause add it ion and subtract ion. Values 
are operated on in a left·to·right order. 

Examples: 

480 - hexadecimal 480 

W + 3 - value of window p lus three 

P·200 - current program counter minus 200 hexadecimal 

M - W - current memory pointer minus window value 

1 00 @  - value of word addressed by the two bytes at 1 00 hexadecimal 

P + 1 @ - value addressed by the word located one byte up from the current program 
counter 
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B.7 COMMAND LIST 

Table B·1 l i sts the commands avai lable i n  the ASSIST09 monitor. 

Table B·1 . Command List 

Command Name Description Command Entry 

B reakpoint Set, clear, display, or delete breakpoints B 

Call Cal l  program as subroutine C 

Display Display memory block in hex and ASCI I  D 

Encode Return indexed postbyte value E 

Go Start or resume program execution G 

Load Load memory from tape L 

Memory Examine or alter memory M 
Memory change or examine last referenced / 
Memory change or examine hex/ 

N ul l  Set new character and new l ine padding N 

Offset Compute branch offsets 0 
Punch Punch memory on tape P 

Registers Display or alter registers R 

Stlevel Alter stack trace level value S 

Trace Trace number of instructions T 
Trace one instruction 

Verify Verify tape to memory load V 

Window Set a window value W 

B.8 COMMANDS 

Each of the com mands are explained on the fo l lowi ng pages. They are arranged i n  
alphabet ical order b y  t h e  command name used in  t h e  command l ist . The command name 
appears at each marg i n  and i n  S l ight ly larger type for easy reference. 
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B REAKPOI NT 

Format: Breakpoint 
Breakpoint -
Breakpoint < Address > 
Breakpoint - < Address > 

• 

B REAKPOI NT 

Operation: Set or change the breakpoint table.  The f i rst format d isp lays a l l  breakpoints. 
The second c lears the breakpoint table. The th i rd enters an address i nto the 
table. The fourth deletes an address from the table. At reset, al l  breakpoints 
are deleted. Only instruct ions in RAM may be breakpoi nted. 

CALL 

Format: Cal l 
Cal l < Address > 

CALL 

Operation: Cal l and execute a user rout ine as a subrout ine. The current program counter 
w i l l  be used un less the address is specif ied. The user rout ine shou ld  eventual­
ly term inate with a " RTS" i nstruct ion.  When this occurs, a breakpoi nt w i l l  en­
sue and the program counter wi l l  point i nto the mon itor. 
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DISPLAY 
Format: Display < From > 

Display < From > < Length > 
Display < From > < To >  

DISPLAY 

Operation: Display contents of memory i n  hexadeci mal and ASC I I  characters. The se­
cond arg ument,  when entered, is  taken to be a length i f  it is less than the f i rst , 
otherwise it is  the ending address. A default length of 1 6  decimal is  assumed 
for the f i rst format. The addresses are adjusted to inc lude a l l  bytes with i n  the 
surround ing  modu lo 16 address byte boundary. The CANCEL (CONTROL-X) 
key may be entered to abort the d isplay.  Care m ust be exercised when the last 
1 5  bytes of memory are to be d isplayed . The < Length > opt ion shou ld a lways 
be used in th is  case to assure proper terminat ion:  D FFEO 40 

Examples: 

D M 1 0  - Display 1 6  bytes surrounding the last memory 
location examined. 

D EOOO FOOO - Display memory from EOOO to FOOO hex. 

ENCO D E  

Format: Encode < I ndexed operand > 

ENCO D E  

Operation: The encode command w i l l  return the index ing i nstruct ion mode postbyte 
value from the entered assembler-l i ke syntax operand.  This is useful  when 
hand coding  instruct ions. The letter " H "  i s  used.to ind icate the number of hex 
d ig its needed in  the expression as shown in  the fol lowing examples: 

E ,V - Return zero offset to V reg ister postbyte. 

E [H H H H ,PCR] - Return two byte peR offset using ind i rect ion. 

E [ ,S + + 1 - Return autoincrement S by two ind i rect. 

E H ,X - Return 5-bit offset from X. 

Note that one " H "  specif ies a 5-bit offset , and that the result  g iven w i l l  have 
zeros in the offset value posit ion.  Th is comand does not detect a l l  i ncorrect ly 
specif ied syntax or i l l egal i ndexing modes. 
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GO GO 

Format: Go 
Go < Address > 

Operation: Execute start ing from the address g iven .  The f i rst format w i l l  cont inue from 
the current program counter sett ing .  I f  it is a breakpoint no break w i l l  be 
taken.  This a l lows cont inuation from a breakpoint. The second format wi l l  
breakpoint i f  the address specif ied i s  i n  the breakpoint l ist. 

LOAD 

Format: Load 
Load < Offset > 

LOAD 

Operation: Load a tape f i le  created using the 51 -59 format.  The offset opt ion,  i f  used, is  
added to the  address on the  tape to  specify the  actual load address. Al l off­
sets are positive ,  but wrap around memory modulo 64K. Depend ing on the 
equ ipment i nvolved, after the load i s  complete a few spurious characters may 
st i l l  be sent by the input device and interpreted as command characters. I f  
th is  happens, a CANCEL (CONTROL-X) should  be entered to cause such 
characters to be ignored . I f  the load was not successfu l  a "7" is d isp layed. 
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M EMO RY M EMORY 

Format: M EMORY < Address > /  
< Address > /  
I 

Operation: I n it iate the memory examine/change funct ion. The second format w i l l  not ac­
cept an expression for the address, only a hex stri ng .  The th i rd format 
defau lts to the address d isplayed dur ing the last memory change/exami ne 
function. (The same value is obtained i n  expressions by use of the letter " M ".) 
After act ivat ion, the fol lowing act ions may be taken unt i l  a carriage return is  
entered: 

< Expr> 

S PACE 

LF 

/ 

CR 

Replaces the byte w i th  the  specif ied val ue .  The value may 
be an expression. 

Go to next address and pr int the byte val ue. 

(Comma) Go to next address without print ing the byte 
val ue. 

(Line feed) Go to next address and print it  along with the 
byte value on the next l i ne. 

(Circumflex or Up arrow) Go the previous address and print 
it along with the byte value on the next l i ne.  

Pr int the current address with the byte value on the next 
l i ne. 

(Carriage return) Term inate the command. 

' <  Text > ' Replace succeed ing bytes with ASCI I characters u nt i l  the 
second apostrophe i s  entered. 

I f  a change attempt fai ls  (i .e. ,  the locat ion is not val id  RAM) then a quest ion 
mark wi l l  appear and the next location d isplayed . 
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N U LL N U LL 

Format: N u l l  < Specif ication > 

Operation: Set the new l i ne and character padd ing count values. The expression value is  
t reated as  two values. The upper two hex represent the  character pad count, 
and the lower two the new l i ne pad count (tr iggered by a carriage retu rn). An 
expression of less than three hex d ig its wi l l  set the character pad count to 
zero. The val ues must range from zero to 7F hexadec imal (1 27 decimal). 

Example: 

N 3 - Set the character count to zero and new l i ne count 
to three. 

N 207 - Set character padding count to two and new l i ne 
count to seven.  

Sett ings for TI S i lent 700 term i na ls  are: 

Baud Setting 
1 00 0 
300 4 
1 200 31 7 
2400 72F 

O FFSET 

Format: Offset < Offset addr >  < To inst ruct ion > 

O F FSET 

Operation: Print the one and two byte offsets needed to perform a branch from the f i rst 
expression to the instruct ion.  Thus,  offsets for branches as wel l  as indexed 
mode instruct ions wh ich use offsets may be obtained. If only a fou r  byte 
value is printed , then a short branch count cannot be done between th.e two 
addresses. 

Example: 

o P + 2 AOOO - Com pute offsets needed from the current pro-
g ram counter p lus two to AOOO. 
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PU N C H  

Format: Punch < From > < To >  

P U N C H  

Operation: Punch or record formatted binary object tape in  51 -59 (M I KBUG ) format. 

REG ISTER REG ISTER 
Format: Reg ister 

Operation: Print the reg ister set and prompt for a change. At each prompt the fol lowi ng 
may be entered. 

SPACE Skip to the next reg ister prompt 

< Expr > SPACE Replace with the specif ied value and prompt for the next 
reg ister. 

< Expr > CR (carriage return) Replace with the specif ied value and ter­
minate the command. 

CR Term inate the command. 

M I KBUG is a trademark o f  Motorola I nc. 
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STLEVEL 

Format: St level 
St level < Address > 

STLEVEL 

Operation: Set the stack trace level for i nh ibi t ing tracing information . As long as the 
stack is at or above the stack level address, the trace display wi l l  cont inue. 
However, when lower than the address it is inh ibited . Th is a l lows trac ing of a 
rout i ne without inc luding a l l subrout i ne and lower level cal l s  i n  the trace i n­
formation.  Note that tracing through a ASSIST09 "SWI" service request may 
a lso temporari ly supress t race output as explained i n  the descript ion of the 
t race command. The f i rst format sets the stack trace level to the current pro­
gram stack value. 

T RACE 

Format: Trace < Cou nt > 
. (period) 

TRACE 

Operation: Trace the specif ied number of i nstruct ions. At each trace, the opcode just ex­
ecuted w i l l  be shown along with the reg ister set. The program counter i n  the 
reg ister d isp lay pOints to the N EXT instruct ion to be executed. A CANCEL 

(CONTROL-X) wi l l  premature ly  ha l t  t racing.  The second format (period) w i l l  
cause a s i ng le  trace to  occur. Breakpoints have no  effect du ring the  trace. 
Selected port ions of a trace may be d isabled using the STLEVEL command. 
I nstruct ions i n  ROM and RAM may be traced, whereas breakpoints may be 
done only in RAM . When tracing through a ASSIST09 service request, the 
t race d isp lay wi l l  be supressed start ing  two instructions into the mon itor u nt i l  
short ly before contro l  is  returned to the  user program. This is  done to  avoid an  
i nord inate amount o f  d isp lay ing because ASSIST09, at t imes, performs a 
sizeable amount of processing  to provide the requested services. 
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VERI FY VERI FY 

Format: Verify 
Verify < Offset > 

Operation: Verify or compare the contents of memory to the tape f i le .  Th is command has 
the same format and operat ion as a LOAD command except the f i le  i s  com­
pared to memory. I f  the verify fai ls  for any reason a "?" is d isplayed.  

WI N DOW 

Format: Window < Value > 

WI N DOW 

Operation: Set the  w indow to  a value. Th is  value may be  referred to when enter ing ex­
pressions by use of the letter "W". The window may be set to any 1 6-bit val ue. 
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B.9 SERVICES 

The fol lowi ng describes services provided by the ASSIST09 mon itor. These services are 
invoked by us ing the "SWI" instruction fol lowed by a one byte funct ion code. Al l services 
are designed to al low complete address i ndependence both in i nvocation and operat ion.  
U n less specif ied otherwise, a l l  reg isters are transparent over the "SWI" cal l .  I n  the 
fol lowing descriptions, the terms " input hand ler" and "output handler" are used to refer 
to appendage rout ines which may be replaced by the user. The default rout i nes perform 
standard 1/0 through an ACIA for console operat ions to a term inal . The ASCI I  CANCEL 
code can be entered on most term inals by depressing the CONTROL and X keys 
s imu ltaneously.  A l ist of services is g iven in Table 8-2. 

Table B·2. Services 

Service Entry Code Description 

Obtain input character INCHP 0 Obtain the input character in register A from the input handler 

O utput a character O UTCH 1 Send the character in the register A to the output handler 

Send string PDATA1 2 Send a string of characters to the output handler 

Send new line and string P DATA 3 Send a carriage return .  l ine feed . and string of characters to the 
output handler 

Convert byte to hex OUT2HS 4 Display the byte pointed to by the X register in hex 

Convert word to hex OUT4H S 5 Display the word pointed to by the X register in hex 

Output to next l ine PCRLF 6 Send a carriage return and line feed to the output handler 

Send space S PACE 7 Send a blank to the output handler 

Fireup A S S I ST09 MONITR 8 Enter the A S S I ST09 monitor 

Vector swap VCTRSW 9 Examine or exchange a vector table entry 

User breakpoint B R K PT 1 0  Display registers a n d  enter the command handler 

Program break and check PAU SE 1 1  Stop processing and check for a freeze or cancel condition 
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B RKPT 

Code: 1 0  

Arguments: None 

User Breakpoint B RKPT 

Result: A d isabled breakpoint is taken.  The reg isters are d isp layed and the com­
mand handler of ASSIST09 is  entered . 

Description: Establ ishes user breakpoints. Both SWI2 and SWI3 default  appendages 
cause a breakpoint as wel l ,  but do not set the I and F mask bits. However, 
s ince they may both be replaced by user rout ines the breakpoint service 
always ensures breakpoint avai labi l ity. These user breakpoints have 
noth ing to do with system breakpoints which are hand led d i fferently by the 
ASSIST09 mon itor. 

Example: BRKPT EaU 1 0  

SWI 
FCB BRKPT 

I N PUT CODE FOR B RKPT 

REaUEST SERVICE 
FUNCTION CODE BYTE 

I N CH P Obtain Input Character I NC H P 

Code: 0 

Arguments: None 

Result: Reg ister A contains a character obtained from the i nput handler. 

Description: Contro l  is not returned unt i l  a val id  i nput character is received from the in­
put hand ler. The input character wi l l have its parity bit  (bit  7) stri pped and 
forced to a zero. Al l N U LL ($00) and RUBOUT ($7F) characters are ignored 
and not returned to the cal ler. The ECHO f lag,  which may be changed by 
the vector SWAP service, determ i nes whether or not the input character is 
echoed to the output hand ler (fu l l  duplex operat ion). The defau lt at reset is  
to echo input. When a carriage return ($00) is  received , l i ne feed ($AO) is 
automat ical ly sent back to the output hand ler. 

Example: I NCH N P  

SWI 
FCB 

Eau o 

I NC H N P  

I N PUT CODE F O R  I N CH P  

PERFORM SERVICE CALL 
FUNCTION FOR I N CH N P  

A REGISTER N OW CONTAI N S  N EXT CHARACTER 

B-1 5 



MON ITR Startup ASSISl09 MON ITR 

Code: 8 

Arguments: S - Stack to become the "off ic ia l " stack 
DP- Direct page defau lt for executed user programs 
A = 0 Cal l i nput and output conso le  i n it ia l ization handlers and g ive the 

"ASSIST09" startup message 
A##O Go d i rect ly to the command handler 

Result: ASSIST09 is entered and the com and handler g iven control 

Description: The purpose for th is funct ion is to enter ASSIST09, either after a system 
reset, or  when a user program des i res to term inate. Contro l  is not returned 
un less a "GO" or "CALL" command is done without altering the program 
counter. ASSIST09 runs on the passed stack, and if  a stack error is  
detected dur ing user program execution th is is  the  stack that is rebased. 
The d i rect page reg ister value i n  use remains the default for user program 
execut ion .  

Example: 

The ASSIST09 restart vector rout ine uses th is funct ion to startup  mon itor 
processing after cal l i ng the vector bu i ld  subrout ine as explained in I N· 
ITIALIZA TION .  

I f  ind icated by the A reg ister, the i nput and output i n it ia l izat ion handlers 
are cal led fol lowed by the send ing of the str ing "ASSIST09" to the output 
handler. The programmable t imer (PTM) is  i n it ial ized, i f  its address is  not 
zero, such that reg ister 1 can be used for causing an N M I  during t race com· 
mands. The command handler is then entered to perform the command re· 
quest prompt.  

M O N ITR EQU 8 

LOOP 
* 

CLRA 

TFR A,DP 
LEAS STACK, PCR 
SWI 
FCB MON ITR 
BRA LOO P  

B-1 6 

I N PUT CODE FOR MONITR 

PREPARE ZERO PAGE REG ISTER AN D 
I N ITIALIZATION PARAM ETER 
SET DEFAULT PAGE VALUE 
SETUP DEFAULT STACK VALU E 
REQUEST SERVICE 
FUNCTION CODE BYTE 
REENTER I F  FALLOUT OCCURS 



OUTCH 

Code: 1 

Output a Character 

Arguments: Reg ister A contains the byte to transmit .  

Result: The character is sent to the output handler 

OUTCH 

The character is set as fol lows O N LY if a Ll N EFEED was the character to 
transmit:  

CC = 0 if normal output occurred. 
CC = 1 if CANCEL was entered during output. 

Description: If  a FREEZE Occurs (any i nput character is received) then control is  not 
returned to the user rout ine unt i l  the condit ion is re leased. The FREEZE 
condit ion is  checked for only when a l i nefeed is being sent. Padd ing n u l l  
characters (SOO) may be sent fol lowing the outputted character depend i ng 
on the current sett ing of the N ULLS command. For DLE (Data Link Escape), 
character nu l l s  are never sent. Otherwise,  carriage returns (SOO) receive the 
new l ine count of nu l ls ,  a l l  other characters the character count of nu l ls .  

Example: OUTCH EQU 1 

LDA #'0 
SWI 
FCB OUTCH 

I N PUT COD E  FOR OUTCH 

LOAD CHARACTER "0" 
SEN D OUT WITH MON ITOR CODE 
SERVICE CODE BYTE 

OUT2HS Convert Byte to Hex OUT2HS 

Code: 4 

Arguments: Reg ister X points to a byte to d isp lay in  hex. 

Result: The byte is converted to two hex d ig its and sent to the output handler 
fol lowed by a blank. 

Example: OUT2HS EQU 4 

LEAX DATA, PCR 
SWI 
FCB OUT2HS 
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I N PUT CODE FOR OUT2HS 

POI NT TO ' DATA' TO DECODE 
REQUEST SERVICE 
SERVICE CODE BYTE 



O UT4HS Convert Word to Hex OUT4HS 

Code: 5 

Arguments: Reg ister X pOints to a word (two bytes) to d isplay i n  hex. 

Result: The word is  converted to four hex d ig its and sent to the output handler 
fol lowed by a blank. 

Example: OUT4HS EQU 5 

LEAX DATA, PCR 
SWI 
FCB OUT4HS 

I N PUT CODE FOR OUT4HS 

LOAD 'DATA' ADDRESS TO DECODE 
REQUEST ASSIST09 SERVICE 
SERVICE CODE BYTE 

PAUSE Program Break and Check PAUSE 

Code: 1 1  

Arguments: None 

Result: CC = 0 For a normal return.  
CC = 1 I f  a CANCEL was entered dur ing the i nterim .  

Description: The PAUSE service should b e  used whenever a s ign if icant amount o f  pro­
cessing is  done by a program without any external i nteract ion (such as con­
sole 110). Another use of the PAUSE service is for the monitoring of FREEZE 
or CANCEL requests from the i nput hand ler. Th is  al lows m ult i -tasking  
operat ing systems to  receive control  and possibly re-d ispatch other pro­
g rams in a t imesl ice-l i ke fash ion.  Testing for FREEZE and CANCEL condi­
t ions is performed before return.  Return may be after other tasks have had 
a chance to execute, or after a FREEZE condit ion is l i fted . I n  a one task 
system, retu rn is a lways immed iate un less a FREEZE occurs. 
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PCRLF 

Code: 6 

Arguments: None 

Output to Next Line PCRLF 

Result: A carriage return and l i ne feed are sent to the output hand ler. 
C = 1 if normal output occurred. 
C = 1 i f  CONTROL-X was entered during output. 

Description: I f  a FREEZE occurs (any i nput character is received), then control is not 
retu rned to the user rout ine unt i l  the cond it ion is released . The str ing is  
completely sent regard less of  any FREEZE or CANCEL events occurring .  
Padd ing characters may be sent as  described under the  OUTCH service. 

Example: PCRLF 

P DATA 

Code: 3 

EQU 6 

SWI 
FCB PCRLF 

I N PUT CODE PCRLF 

REQUEST SERVICE 
SERVICE CODE BYTE 

Send New Line and String P DATA 

Arguments: Reg ister X points to an output stri ng terminated with an ASCI I  EOT ($04). 

Result: The str ing is sent to the output handler fol lowi ng a carriage return and l i ne 
feed . 

CC = 0 if normal output occurred.  
CC = 1 i f  CONTROL-X was entered during output. 

Description: The output str ing may contain embedded carriage returns and l i ne feeds 
thus al lowing several l i nes of data to be sent with one function cal l .  If a 
FREEZE occurs (any input character is received), then control  is not retu rn­
ed to the user routine unt i l  the cond it ion is re leased . The stri ng is complete­
ly sent regard less of any FREEZE or CANCEL events occurri ng.  Padd ing  
characters may be sent as  described by the OUTCH funct ion.  
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P DATA 
Send New Line and String 

(Continued) P DATA 
Example: PDATA EQU 3 I N PUT CODE FOR PDATA 

MSGOUT FCC 'TH IS IS A M U LTI PLE LI N E  M ESSAG E: 
FCB $OA, $00 LI N E  FEED, CARRIAG E RETURN 
FCC 'TH IS IS TH E SECO N D  LI N E.' 
FCB $04 STRI N G  TERM I N ATOR 

LEAX M SGOUT, PCR LOAD M ESSAG E ADDRESS 
SWI REQU EST A SERVICE 
FCB PDATA SERVICE CODE BYTE 

P DATA1 Send String P DATA1 

Code: 2 

Arguments: Register X points to an output str ing terminated with an ASCI I  EOT ($04). 

Result: The str ing i s  sent to the output hand ler. 
CC = 0 if  normal  output occurred. 
CC = 1 i f  CONTROL-X was entered dur ing output . 

Description: The output str ing may contain  embedded carriage returns and l i ne feeds 
thus al lowing several l i nes of data to be sent with one function cal l .  I f  a 
FREEZE occurs (any i nput character is  received), then control is not return­
ed to the user rout ine unt i l  the condit ion is released . The string is  complete­
ly sent regard less of any FREEZE or CANCEL events occurring .  Padding 
characters may be sent as described by the OUTCH funct ion.  

Example: PDATA EQU 2 I N PUT CODE FOR PDATA1 

MSG FCC 'TH IS IS AN OUTPUT STRING'  
FCB $04 STRING TERM I NATOR 

LEAX M SG,  PCR 
SWI 
FCB PDATA1 
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LOAD 'MSG'  STR I N G  ADDRESS 
REQUEST A SERVICE 
SERVICE CODE BYTE 



SPACE Single Space Output SPACE 
Code: 7 

Arguments: None 

Result: A space is sent to the output hand ler. 

Description: Padd ing characters may be sent as described under the OUTCH service. 

Example: SPACE EQU 7 
SWI 
FCB SPACE 

I N PUT CODE SPACE 
REQU EST ASSIST09 SERVICE 
SERVICE CODE BYTE 

VCTRSW Vector Swap VCTRSW 
Code: 9 

Arguments: Reg ister A contains the vector swap input code. 
Reg ister X contains zero or a rep lacement val ue. 

Result: Reg ister X contains the previous val ue for the vector. 

Description: The vector swap service exami nes/alters a word entry in the ASSIST09 vec­
tor table. Th is table contains  pOi nters and default values used du ring 
mon itor processing.  The entry is  replaced with  the value contained i n  the X 
reg ister un less it is  zero. The codes avai lable are l i sted i n  Tab le  B·3. 

Example: VCTRSW EQU 9 
. IRQ EQU 1 2  

I N PUT CODE VCTRSW 
I RQ APPEN DAG E SWAP FU N CTION 
CODE 

LEAX MYIRQH,PCR LOAD N EW I RQ HAN DLER ADDRESS 
LOA I. I RQ LOAD SU BCODE FOR VECTOR SWAP 
SWI REQUEST SERVICE 
FCB VCTRSW SERVICE CODE BYTE 

X NOW HAS TH E PREVIOUS APPEN DAGE ADDRESS 
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B.1 0 VECTO R SWAP SERVICE 

The vector swap service al lows user modif icat ions of the vector table to be easi ly  i nstal l­
ed. Each vector hand ler, inc lud ing the one for SWI , performs a val id ity check on the stack 
before any other processing .  If the stack is not pOint ing to val id  RAM , it is reset to the in­
it ia l  value passed to the MON ITR request which f i red-up ASSIST09 after RESET. Also, the 
cu rrent reg ister set is  pri nted fol lowing a "?" (question mark) and then the command 
hand ler is  entered . A l i st of each entry i n  the vector table i s  g iven in Table 8-3. 

Table B·3. Vector Table Entries 

Entry Code Description 
. AVTB L  0 Returns address of vector table 

.CMDLl 2 Primary command list 

. R SVD 4 Reserved M C6809 interrupt vector appendage 

. SWI3 6 Software interrupt 3 interrupt vector appendage 

. SWI2 8 Software interrupt 2 interrupt vector appendage 

. FIRO 10  Fast interrupt request vector appendage 

. I RO 1 2  Interrupt request vector appendage 

. SWI 1 4  Software interrupt vector appendage 

. N M I  1 6  Non-maskable interrupt vector appendage 

. R ES ET 1 8  Reset interrupt vector appendage 

. CION 20 Input console intiialization routine 

.C IDTA 22 I nput data byte from console routine 

. CIOFF 24 Input console shutdown routine 

. COON 26 Output console initialization routine 

. CODTA 28 Output/ data byte to console routine 

. COOFF 30 Output console shutdown routine 

.HSDTA 32 High speed display handler routine 

. BSON 34 Punch/ load initialization routine 

. BS DTA 36 Punch/ load handler routine 

. BSOFF 38 Punch/ load shutdown routine 

. PAU SE 40 Processing pause routine 

.CMDL2 44 Secondary command list 

. ACIA 46 Address of ACIA 

. PAD 48 Character and new l ine pad counts 

. ECHO 50 Echo flag 

. PTM 52 Programmable timer module address 

The fol lowing pages descr ibe the purpose of each entry and the requ i rements which 
must be met for a user rep laceable val ue or rout ine  to be successfu l ly substituted. 
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.ACIA 

Code: 46 

ACIA Address .ACIA 

Description: This entry contains the address of the ACIA used by the defau lt console in­
put and output device handlers. Standard ASSIST09 in it ia l izat ion sets th is 
val ue to hexadec imal E008. I f  th is m ust be altered , then it m ust be done 
before the MON ITR startup service is  i nvoked , si nce that service cal ls  the 
.COON and .COIN input and output device i n it ia l izat ion routines which i n­
it ia l ize the ACIA pOi nted to by th is vector slot .  

.AVTB L  

Code: 0 

Return Address of Vector Table .AVTB L  

Description: The address of the vector table is retu rned with th is code. Th is al lows mass 
changes to the table without ind iv idual  cal ls  to the vector swap service. 
The code values are identical to the offsets in  the vector table.  Th is entry 
shou ld never be changed , only exami ned. 
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. BSOTA 

Code: 36 

Punch/Load H andler Routine .BSOTA 

Description: This entry contains the address of a routine which performs punch,  load ,  
a n d  verify operat ions. The . BSON routine is always executed before the 
rout ine is g iven contro l .  Th is rout ine is g iven the same parameter l i st 
documented for . BSON.  The default hand ler uses the .COOTA rout ine to 
punch or the .CI OTA rout ine to read data in  S1 /S9 (M I KBUG) format. The 
function code byte must be exami ned to determine the type request being 
hand led . 

A return code must be given which ref lects the f ina l  processing d isposit ion : 

Z = 1 Successfu l complet ion 
or 

Z = 0 Unsuccessfu l  complet ion . 

The . BSOFF rout ine w i l l  be cal led after th is rout ine i s  completed . 

. BSO F F  

Code: 38 

Punch/Load Shutdown Routine . BSO F F  

Description: This entry points to a subrout ine which is  des ignated to term inate device 
processing for the punch, load , and verify handler . BSOTA. The stack con­
tains a parameter l i st as documented for the . BSON entry. The default 
ASSIST09 rout ine issues OC4 ($1 4 or stop) and OC3 ($1 3  or x-off) fol lowed 
by a one second delay to g ive the reader/punch t ime to stop. Also, an i nter­
nal ly used f lag by the I NCH P service rout ine is c leared to reverse the ef­
fect caused by its sett ing in the .BSON handler. See that descript ion for an 
exp lanation of the proper use of th is  f lag .  
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. BSON Punch/Load Init ial ization Routine . BSON 

Code: 34 

Description: This  entry points to a subrout ine with the assigned task of turn ing on the 
device used for punch, load, and verify processing .  The stack contains a 
parameter l i st describing which funct ion is  requested. The defau lt rout ine 
sends an ASCI I  "reader on" or "punch on" code of DC1 ($1 1 )  or DC2 ($1 2) 
respect ively to the output handler (.CODTA) . A flag is a lso set which 
d isables test for FREEZE condit ions d uri ng I N CH N P  processing .  Th is is 
done so characters are not lost by be ing i nterpreted as FREEZE mode in­
d icators. I f  a user replacement rout ine a lso uses the I NCH N P  service, then 
it a lso should set this same byte non-zero and c lear it i n  the .BSOFF 
routine. The ASSIST09 source l i st ing should be consu lted for the  location 
of th is byte. 

The stack is setup as fol lows: 

.CI OTA 

Code: 22 

S + 6 = Code byte, VERI FY ( - 1 ), PUNCH (0) , LOAD (1 ) 

S + 4 = Start address for punch on ly 

S + 2 = End address for punch, or offset for READ/LOAD 

S + 0 = Return address 

Input Data Byte from Console Routine .CI OTA 

Description: This entry determines the console i nput handler appendage. The respon­
s ib i l ity of th is  rout ine is  to furnish the requested next i nput character in the 
A reg ister, if avai lable, and return with a condit ion code. The I N CH P  ser­
vice rout ine cal ls  this appendage to supply the next character. Also, a 
" FREEZE" mode rout ine cal ls at various t imes to test for a FREEZE condi­
t ion or determ ine if the CANCEL key has been entered. Processing  for th is  
appendage must abide by the fol lowing  conventions: 

Input: PC - ASSIST09 work page 
S- Return address 

Output: C = 0, A = i nput character 
C = 1 i f  no i nput character is  yet avai l able 

Volatile Registers: U,  B 

The hand ler shou ld always pass contro l  back immediately even i f  no 
character is  yet avai lable. Th is enables other tasks to do product ive work 
wh i le  input is unavai lable. The defau lt rout ine reads an ACIA as expla ined 
in Paragraph B.2 Implementat ion Requ i rements. 
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.CIO FF 

Code: 24 

Input Console Shutdown Routine .CIO FF 

Description: This entry points to a rout ine which is  cal led to termi nate input processing.  
It is not cal led by ASSIST09 at any t ime,  but is  incl uded for consistency. 
The defau lt rout ine merely does an "RTS". The environment is as fol lows: 

.C ION 

Input: None 
Output: I nput device termi nated 
Volatile Registers: None 

Input Console Initialization Routine 

Code: 20 

.C ION 

Description: This entry is  cal led to i n it iate the input device. It is cal led once during the 
MON ITR service which i n it ia l izes the monitor so the .command processor 
may obtain commands to p rocess. The defau lt handler resets the ACIA 
used for standard input and output and sets up the fol lowing default condi· 
t ions: 8-bit word length, no parity checking,  2 stop bits, divide·by·1 6 counter 
ratio. The effect of an 8·bit word with no parity checking is to accept 7·bit 
ASCI I and ignore the parity b it .  

Input: .ACIA Memory address of the ACIA 
Output: The output device is i n it ia l ized 
Volatile Registers: A, X 
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.CM DL1 
Code: 2 

Primary Command List .CM D L  1 

Description: User suppl ied command tables may either subst itute or rep lace the 
ASSIST09 standard tables. The command hand ler scans two l i sts,  the 
pr imary table f i rst fo l lowed by the secondary table .  The primary table is 
poi nted to by th is entry and contains ,  as a defau lt ,  the ASSIST09 command 
table. The secondary table defaults to a n u l l  l ist . A user may insert their own 
table into either posit ion.  I f  a user l i st is  i nstal led in  the secondary table 
posit ion,  then the ASSIST09 l i st wi l l  be searched f i rst . The default  
ASSIST09 l ist contains a l l  one character command names. Thus, a user 
command "PRI NT" would be matched if the letters "PR" are typed , but not 
j ust a " P" si nce the system command l ist wou ld  match f i rst . A user may 
rep lace the pr imary system l ist i f  des i red . A command is chosen on a f i rst 
match basis comparing only the character(s) entered . Th is means that two 
or more commands may have the same in it ia l  characters and that if only 
that much is  entered then the f i rst one in  the l i st(s) is  chosen. 

Each entry i n  the users command l i st must have the fo l lowing format : 

+ 0 FCB L Where "L" is the s ize of the entry in ­
c l ud ing th is  byte 

+ 1 FCC ' < string > '  Where " <  stri ng > "  is the command 
name 

+ N FOB EP - * Where " EP" represents the symbol  de­
f i n i ng the start of the command rou­
t i ne 

The f i rst byte is an entry length byte and is always three more than the 
length of the command string (one for the length itself  p lus two for the 
rout ine offset). The command string m ust contai n only ASCI I  alphan umeric 
characters, no special  characters. An offset to the start of the com mand 
rout ine i s  used instead of an absol ute address so that posit ion­
i ndependent programs may contain command tables. The end of the com­
mand table is a one byte f lag .  A - 1 ($FF) specif ies that the secondary table 
is  to be searched , or a -2 ($FE) that command l ist search ing is to be ter­
m inated. The table represented as the secondary command l i st must end 
with - 2. The f i rst l ist must end with a - 1  if both l i sts are to be searched , or 
a - 2 i f  on ly one l i st is  to be used . 

A command rout ine i s  entered with the fol lowing  reg isters set : 

DPR- ASSIST09 page work area. 

S- A return address to the command processor. 

Z = 1 A carriage return term i nated the command name. 

Z = 0 A space del im iter fol lowed the command name. 
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.CM DL1  Primary Command List 
(Continued) .CM DL1 

A command routine is  entered after the del im iter fol lowing the command 
name is typed in .  Th is means that a carriage return may be the de l im iter 
entered with the input device rest ing on the next l i ne.  For this reason the Z 
bit  in  the condit ion code is set so the command rout ine  may determ ine the 
current position of the input device. The command rout ine should ensure 
that the console device is  left on a new l i ne before returning to the com­
m and handler. 

.CM D L2 Secondary Command List .CM DL2 

Code: 44 

Description: This entry points to the second l i st table. The defau lt  is a nu l l  l i st fol lowed 
by a byte of - 2. A complete explanation of the use for th is  entry is provided 
under the descr iption of the .CM D L  1 entry. 

.CO DTA 

Code: 28 

Output Data Byte to Console Routine .CO DTA 

Description: The responsib i l ity of th is  handler is  to send the character in  the A reg ister 
to the output device. The default  rout ine also fol lows with padding 
characters as explained in  the descr iption of the OUTCH service. If the out­
put device is not ready to accept a character, then the "pause" subroutine 
should be cal led repeatedly wh i le  th is condit ion lasts.  The address of the 
pause routine is  obtained from the . PAUSE entry i n  the vector table.  The 
character counts for padding are obtained from the . PAD entry in  the table. 
Al l ASSIST09 output is done with a cal l to this appendage. Th is includes 
punch processing as wel l .  The default rout ine sends the character to an 
ACIA as explai ned in  Paragraph 8.2 Implementat ion Requ i rements. The 
operat ing environment is  as fol lows: 

Input: A = Character to send 
DP = ASSIST09 work page 
. PAD = Character and new l ine  padding counts 

(i n vector table) 
.PAUSE = Pause routine (in vector table) 

O utput: Character sent to the output device 
Volati le Registers: None. Al l work reg isters m ust be restored 
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.COO FF 

Code: 30 

Output Console Shutdown Routine .COO FF 

Descript ion: This entry addresses the rout ine to term inate output device processing .  
ASSIST09 does not cal l th is  rout ine.  It is  inc l uded for completeness. The 
defau lt rout ine is an "RTS".  

.COO N 

Code: 26 

Input: DP- ASSIST09 work page 
Output: The output device is term inated 
Volati le Registers: None 

Output Console Initial ization Routine .COON 

Description: This entry points to a rout ine to in it ia l ize the standard output device. The 
defau l t  rout ine i n it ia l izes an ACIA and is the very same one described 
under the .CION vector swap def in it ion.  

Input: .ACIA vector entry for the ACIA address 
Output: The output device is i n it ial ized 
Volati le Registers: A, X 
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. ECHO 

Code: 50 

Echo Flag . ECHO 

Description: The f i rst byte of th is word is used as a f lag for the I NCH P service rout ine 
to determine the requ i rement of echoing input received from the i nput 
hand ler. A non-zero value means to echo the input; zero not to echo. The 
echoing w i l l  take p lace even if user handlers are subst ituted for the defau lt 
.CI DTA handler as the INCHP service rout ine performs the echo . 

. F I RQ 

Code: 1 0  

Fast Interrupt Request Vector Appendage . F I RQ 

Description: The fast i nterrupt request rout ine is  located via th is pointer. The MC6809 
addresses hexadecimal FFF6 to locate the hand ler  when processi ng a 
F IRQ. The stack and mach ine status is as defined for the F IRQ interrupt 
u pon entry to th is appendage. It should be noted that th is  rout ine is 
"jumped" to with an ind i rect jump instruct ion which adds e leven cycles to 
the i nterrupt t ime before the handler  actual ly receives contro l .  The default 
handler does an immediate "RTI"  which,  i n  essence, ignores the i nterrupt. 
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.HSDTA High Speed Display Handler Routine .HSDTA 

Code: 32 

Description: This entry is i nvoked as a subrout ine by the DISPLAY command and passed 
a parameter l i st contain ing the "TO" and " FROM "  addresses. The from 
value is rounded down to a 1 6  byte address boundary. The defau lt routine 
d isp lays memory i n  both hexadecimal and ASCI I  representations, with a 
t it le produced on every 1 28 byte boundary. The purpose for th is vector table 
entry is  for easy implementation of a user rout ine for special  purpose 
hand l i ng  of a block of data. (The data cou ld ,  for example,  be sent to a h igh 
speed printer for later analysis .) The parameters are a l l  passed on the 
stack. The envi ronment is as fol lows: 

. I RQ 

Input: S + 4 = Start address 
S + 2 = Stop address 
S + 0 = Return Address 
DP- ASSIST09 work page 

Output: Any purpose desi red 
Volatile Registers: X, 0 

Interrupt Request Vector Appendage . I RQ 

Code: 1 2  

Description: Al l  i nterrupt requests are passed to the rout ine  pointed to by th is vector. 
Hexadecimal  FFF8 is the MC6809 location where th is  i nterrupt vector i s  
fetched. The stack and  processor status i s  that def ined for  the  IRQ inter­
rupt upon entry to the hand ler. S ince the rout i ne's address is in the vector 
table, an i nd i rect jump must be done to i nvoke it. Th is adds eleven cycles to 
the i nterrupt t ime before the I RQ handler receives contro l .  The default I RQ 
handler pri nts the reg isters and enters the ASSIST09 command handler. 
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.N M I  

Code: 1 6  

Non·Maskable Interrupt Vector Appendage .N M I  

Description: Th is entry pOints to the non-maskable interrupt handler to receive control 
whenever the processor branches to the address at hexadecimal  FFFC. 
S ince ASSIST09 uses the N M I  i nterrupt during trace and breakpoint pro­
cess ing ,  such commands should not be used if a user handler is in control . 
Th is is  true un less the user handler has the intel l igence to forward control 
to the default handler i f  the NMl i nterrupt has not been generated due to 
user fac i l it ies. The NMT handler g iven control wi l l  have an e leven cycle 
overhead as its address must be fetched from the vector table . 

. PAD 

Code: 48 

Character and New Line Pad Count . PAD 

Description: Th is entry contains the pad count for characters and new l ines. The f i rst of 
the two bytes is the count of nu l l s  for other characters, and the second is 
the number of nu l ls (SOO) to send out after any l i ne feed is transmitted . The 
ASCI I Escape character (S1 0) never has nu l l s  sent fol lowing it. The defau lt 
.CODTA handler is responsib le for transm itt ing these nu l ls .  A user handler 
may or may not use these counts as requ i red . 

The " N U LLS" command a lso sets these two bytes with user specif ied 
values. 
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.PAUSE Processing Pause Routine .PAUSE 

Code: 40 

Description: I n  order to support real-t ime (also known as mult i -tasking) envi ronments 
ASSIST09 cal ls a dead-t ime rout ine whenever processing must wait for 
some external change of state. An example would be when the OUTCH ser­
vice routine attempts the sending  of a character to the ACIA through the 
default  .CODTA hand ler and the ACIA status reg isters shows that i t  cannot 
yet be accepted. The defau lt dead-t ime rout ine res ides in a reserved four  
byte area which contains the  s ing le  instruct ion,  "RTS". The .PAUSE vector 
entry points to this rout ine after standard i n it ia l izat ion .  This pointer may be 
changed to point to a user rout ine which d ispatches other programs so that 
the MC6809 may be ut i l ized more eff ic iently. Another example of use wou ld  
be to  increment a counter so that dead-t ime cycle counts may be ac­
cumu lated for stat ist ical or debugg ing purposes. The reason for the four  
byte reserved area (wh ich exists i n  the ASSIST09 work page) is so other 
code may be overlayed without the need for another space in  the address 
map to be assigned.  For example,  a master mon itor may be using a memory 
management unit  to assign a complete 64K block of memory to ASSIST09 
and the programs being executed/tested under ASSIST09 contro l .  The 
master monitor wishes, or course, to be reentered when any "dead t ime" 
occurs, so it overlays the default rout ine ("RTS") with i ts  own "SWI" .  S ince 
the master monitor wou ld  be "front ending" al l "SWI 's" anyway, it knows 
when a "pause" call is  being performed and can red ispatch other systems 
on a t ime-sl ice basis.  

. PTM 

Al l reg isters must be transparent across the pause handler. Along w ith 
selected points in  ASSIST09 user service processing ,  there is  a specia l  ser­
vice cal l specif ical ly for user programs to invoke the pause rout ine.  I t  may 
be suggested that i f  no services are bei ng requested for a g iven t ime period 
(say 10 ms) user programs should cal l the .PAUSE service rout ine so that 
fai r-task d ispatch ing can be guaranteed . 

Programmable Timer Module Address .PTM 

Code: 53 

Description: Th is  entry contains the address of the M C6840 programmable t imer mod u le 
(PTM). Alterat ion of th is  s lot should  occur before the MON ITR startup  ser­
vice is  cal led as explained i n  Paragraph 8.4 I n it ia l izat ion.  If no PTM is  
ava i lable,  then the address shou ld  be changed to a zero so that no i n­
it ia l izat ion attempt w i l l  take p lace. Note that i f  a zero i s  suppl ied, ASSI ST09 
Breakpo int and Trace commands should not be issued. 
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. RESET 

Code: 1 8  

Reset Interrupt Vector Appendage . RESET 

Description: This entry returns the address of the RESET rout i ne which i n i t ia l izes 
ASSIST09. Chang ing it has no effect , but it is i nc luded in the vector table i n  
case a user program wishes to determi ne where t h e  ASSIST09 restart code 
resides. For example,  i f  ASSIST09 resides in the memory map such that it 
does not control the MC6809 hardware vectors, a user rout ine may wish to 
start i t  up and thus need to obtai n  the standard RESET vector code ad­
d ress. The ASSIST09 reset code assigns the default  in the work page, cal ls  
the vector bu i ld  subrout ine,  and then starts ASSIST09 proper w i th  the 
M O N ITR service cal l .  

. RSVD 

Code: 4 

Reserved MC6809 Interrupt Vector Appendage .RSVD 

Description: This  is  a pointer to the reserved interrupt vector rout ine addressed at hex­
adec imal  FFFO. Th is MC6809 hardware vector is not defined as yet. The 
default  rout ine setup by ASSIST09 w i l l  cause a reg ister d isp lay and en­
trance to the command handler. 



.SWI .SWI 
Softare Interrupt Vector Appendage 

Code: 1 4  

Description: This vector entry contains the address of the Software I nterrupt rout ine.  

.SWI2 

Normal ly,  ASSIST09 hand les these i nterrupts to provide services for user 
p rograms.  If a user handler is  i n  p lace, however, these fac i l it ies cannot be 
used un less the user rout ine "passes on" such requests to the ASSIST09 
default handler. Th is is easy to do, s ince the vector swap funct ion passes 
back the address of the default handler when the switch is made by the 
user. Th is  "front ending" al lows a user rout ine to examine al l  serivce cal ls ,  
or  alter/rep lace/extend them to h is requ i rements. Of course, the reg isters 
must be transparent across the transfer of control  from the user to the 
standard handler. A "J M P" instruction branches d i rect ly to the rout i ne 
pointed to by this vector entry when a SWI occurs. Therefore, the envi ron­
ment is that as defined for the "SWI" i nterrupt. 

Software Interrupt 2 Vector Appendage .SWI2 

Code: 8 

Description: This entry contains a pointer to the SWI2 hand ler entered whenever that in­
struction i s  executed . The status of the stack and machine are those defi n­
ed for the SWI2 interrupt which has its i nterrupt vector address at FFF4 
hexadecimal .  The default handler prints the reg isters and enters the 
ASSIST09 command handler. 
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.SWI3 

Code: 6 

Software Interrupt 3 Vector Appendage .SWI3 

Description: Th is entry contains a pointer to the SWI3 handler entered whenever that i n­
struction is executed . The status of the stack and mach ine are those def in­
ed for the SWI3 i nterurpt which has its interrupt vector address located at 
hexadecimal FFF2. The default handler prints the reg isters and enters the 
ASSIST09 command handler. 
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