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SECTIQN 0. PRELININARLES,

0.1 Introduction,

NASION is a powerful 4K aperating system suitabls for use with both
NeESTOM 1 and NASCOM 2 microcomputsers.

NASKON inccrporates an extended scresn editor with features such
as block move, long lines, append fram tape gnd find and substitute
commands - ses Section 2 for full details.

fleo included within NASMON is a Front Pesnel mode which displays
all the registsrs and flags and allows the pragrammer tD access
both the memory and tha registera directly. In addition many usaful
and powerful commands are provided to give the ussar remarkabla
debugging facilities, Ses Ssction 1 for further details.

NASMON features a repeat keyboard with both the initial delay and
the repeat rate changseable.

811 the major i/o routines within the monitar are vectored through
locatigna in RAM so that it is possible for the user to write his

or her own routines to interface with, say, half-duplex terminals

or parellsl printera or whatevar and them interface theae routines
with NASMON through 5YS {'F7') calls - see Sectians J and 4,

NASMON uses same of the 280 restart (RST) instructions to give two
pbyts system calls {5Y$), relative subroutine calls {RCAL) and
breakpoints (BRK) - see Sactien 3, The other restart instructions
are vectorad through the uorkspace RAM - see Section 4.

0.2 Actign on RESET.

On RESET or power-up the screen will be cleared and you will be
promgted, via '_' in the tap ieft of the screenm, to enter the
required start address of text torminated by any non=hax character.
This addreas should ba gresater then 3FFFH.

After you have sntered the reguirad start of text MASMON will set
various painters and storage locations and then display a page of
text. This will contain only cne character of text since an empty
film is agsumed; tha character will be '+f, the gnd-of-lina
character.

The top line will contain information on the text - aee Saciion 2.7,
In this cazse the first 4 columns will contain the addresa of the

and of taxt which will be one greater than the specifiad start of
toxt since the file is empty. The position of the cursar within the
text will be shown in columns 7-% and will be 1; we ara at the first
character in the line, Finally columns 12,13 and 15-17 will show the
rslative position of the various Find and Move pointers, see Section
2.%, In this case this part of the display Will bE Ta= -—- 1 since
all tha pointar: are sat to the beginning of text initially.

Now rafer to Sections 1 and 2 1o understand how tao use the Screen
Fditor and Frant Panel commands,

Note: if RESET is pressed while you hawve text in the machina then,
Instzad of sntering an address in response tao ' 1, use CTRLC. This
acticn will recover the text exactly as it uas previously excepti
that the Find and Substitute strings will be lost, The RESET will
have initialised all the workspace axcept TEND the Find and
Meove pointers, BUFFRQS and ENDRAM.



0.3 Tha Kevboard.

NASMON supports both types of NASCOM keyboard.

Latters are normally uppaer case while the use of the SHIFT key
raaches the lowar case characters.

The action of the SHIFT key may be inverted using LTRLK whenever
characters are being read by 5Y5 1 {ses Section 3} i.e. whanaver
you are typing iln raspense to a blinking cursor.

Entry to the front Panel always reasets the actiom af the SHIFT key
as it was on ARESET i.e, its uae raaches lower case.

Both the @ key and the CTRL ksy {on NASCOM 2 type keyhoards) function
ss & control key allouing you to reach codes 01H to 1AH (?n to 2Z)
and codes GOH {@space bar) and 78H to 7FH (use 3 with codes 3BH to
FH i,8. @; to A?). £ach occurrence of @ in the above can of course
be replaced by CTRL an NASCOM 2 type keyboards,

The 'd' sign is reached via CTRL- or 2 and not via SHIFTE as in
some other monitars.

yJ1 15 available direstly an NASCOM 2 type keyboards and may be
reached via @0 {@zera} on NASCOM 1 type keyboarda.

The GRAPH key on the extended keybopard zat bit 7 of ths character
while held down enabling the graphics ROM if this is fitted and
the araphies switched on,

NMots: by a2 combination of keys all ASCII cocdes ara available through

—_—

the extended kayboard. The oclder keyboard can reach all caodes excapt:
00K, 1CH, 10H, 3FH, 5CH and SFH.

0.4 Entering Hexadeeimal Numbers.

Many commands within NASMON require you to enter a hexadecimal
pumbar e,g. tha Editer 'T’' and TU' commands and the front Panel
13t and 'M' commands,., All theme commands uas the sams routine
HEXNUM (sea F713 in Sectian 3} ta read the hex numbeT. S5ince this
routine is used so often within the moniter some comments on its
function are given below:

a. HEXNUM accepts any number of hex digits with the following
provisost Lf lass than &4 digits are pntered than the number is
paddad to the left with zeros giving a total of 4 digits returner
if more tham 4 digits are entered thenm HEXNUM remembers and
displays only the last 4 entered.

k. Any non-hex chesracter, except '=', acts as a terminator.

c, If a minpus sign '-' 1ls entared at any time then the number is
negetad e.g« both =20 and 2-D return FFEQH.

d. On axit from HEXNUM, HL contains the number, C the number of
digits entered, A the terminator and bit 7 of B is set iff a
minus sign was entared at any time while kit & of B ias =8t iff
ths number contains anly denary digits.

8. HEXNUM rececgnises CTRLC.

0,5 Conventiona usad inm this Manual .

CTRLA means 'hold the CTRL {or 1) key down and press A'.

SHIFTA means 'hold the SHIFT key down and press AY,

1f & character after a hex number is underlined then this means that
the character is acting as a terminator,

-2 -
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In this mode, which iz entered via CTALZ from 3YS5 11, you ars
presented with a diaplay of the 280 registers, ths flags anod a
Z0 byte portion of memary centred arpuncd the location held in
MEMPDS - sss Section 4, The wvalug hald by MEMPCS, the Memory
pointer, is indicated in the display by twd Arrous: - =,

The Front Panel display is updatad after the execution of each
command sa that you can monitor any changes that may dQccurl.

Sea Appendix 1 for an exampls Front Pansl display.

Commands are entered from the kayboard in response to the prompt
' 1, Commands take effsct immsdiatelyj there is no need to terminate
tFem with an ENTER/NEWLINE. Invalid caommands are simply ignored.

The commands available are!

ENMTER increment the Memory pointer by one so that the 20
NMEWLINME byte memary display is now centred around an address
ona greater than it was before.

A decrement the Memory peintar by one.

r decrement the Memory pointer by eight - used to step
backwards quickly.

L inepement the Memory pointar by eight - used to stef
forwards guickly.

! update the Memory pointer sc that 1t containas the
address currently onm the stack, This is vaeful whan
you want to look around the return address of a called
rautine or gensrally for looking at the location
polnted to by the first address on the atack.

G get a named file from tape. Undser MASMON programs and
Hdata ara stored an tape in blocks, with B8 headsr label
precading the blocks and a trailer label following
them {sse Appendix 2}, The 'name' of ithe tapefile 18
contained within the header label and may be up to &
characters in length.

Tha 'G' command first prompts '$' and you should
regspond to this with the name of the file that you
are searching for folliowed by ENTER/NEWLINE.

Having obtained the nams of the ragquirad file the
command scrolls the display up, turns the mator drive
LED on and hegins to read through 3Y5 4,

Whnen a header label is encountared the name within it

is diaplayed on tha screen and if this nama corraspongs
to the name of the requested file then the file is
loaded, otherwise 'G' =aarchag for another hneader label.

As the fils is loaded the start address of the bloeck
currently being loaded is diaplayed and, to the left,
the actual byte.

Fach block is 128 bytss leong and includes a checksum.
Data is first loadad intoc a buffer (BUFFER - sea Section
4) so0 that if a checksum arror occura then the relevant
memory will not be cerruptsd. If no checksum error is



detacted then the blaock will ke transferred from the
buffer to the relevant mamory addresses, However, if
an error is datectad then the buffer is not claarsd,
the message 'error' is displayec and you are given the
option of either abhanmdoning the load via CTRLC ot
attempting to relvad the block {after rewincing the
tape) by typing any other character.

The last block in the file shauld be a trailer label,
This will contain thes autostart address of tna file i.e.
tha address to which aexacution is to be transferred

at the end of the load.

Having encountered the trailer label 'Gf will tugrn off
the motor drive LED and tyvanafer exacutiaon ta tha
auto=tart address.

Note: at tha start of aach block a check of the
keyboard is made and if CTRLC is down then the loading
will be aborted and contrel passed back ta the asditor
caommand lgop, This enables you to escape from L PR

sat a brzakpoint at the location addressed by the
Memory polnter.

This command places FFH at the loecation of the break-
point, stores the original contents of this addresgs in
BRKUAL and stores ths address itself in BRKADR (sae
Saetion 4 for the addreases of these lgcatians).

Only one breakpoint at a time may bs 88t uaing *H' But
you may =set any location in RAM to FFH to force a
break at that location (see Sectien 3.3 J); in that
zasa, though, the original cantents will not be
restored.

Note: RESET initialises BRKADR to zero and 30, if a
break occurs after a RESET then the original value at
tha location will not pe restored.

intelligent copy. This is used to copy a tlock of
memory fram one location to ancther. It ia intselligent
in that the block of memory may be copied to laocations
where it would overlag its previous locations.

11" prompts for the inclusive start and end locarions
of the block to be copied {'Fipat:?, 'Last:') and then
for the start address= to which the block is to be
maved ('Ta:z')}.

If the start address of the block is greater than the
and address then the message 'error' will be displayed
and contral passed beck to the front panel commangd loop.

exgcute code from gpecified addreas, This command first
prompts on the game line with ':' and then waits for
you to enter a hexadecimal address (see Section 0.4),

On termination of the hex address the stack will be
resat to 1000H and the Program Counter (PC)} will be
lopaded with the apecified address.

Cxample:
1:5000C% will begin executing code at address 50004,



montifue sxecution from the address held in the Program
Counter (PC). This command will probably be ussd most
freguantly in conjunction with the 'H' command., &n
sxample should help to clarify this usage:

Say you are single-stepping {uaing 'Z') the code given
below and you have reached address 5920H, Youw are now
not interssted in stepping through the subhrToutina at
§000H but wish ta mes hou the flags are set at tihne and
of the call to the subroutine at 5800H.

5920 CDOD&D CALL £6003

5923 2A0050 LD HL,(£35000}
59725 7E LD A,iHL)
5527 111458 Lh  DE,£5814
5924 £DOOSA CALL ESB0Q

5020 2003 JR  NZ,labl
S9%2F 320250 Lb {£5002),a
5932 211458 laht LD  HL,E5814

Procesd as follows: set a breakpoint, either using 'HY
or directly with fFH, at location 5920H and issue a

tk* command. Executiomn continues from the addraass held
in the PC which, in this case, is S920H. 4 threak' will
than occur at location 592DH and the registers and
flags will be displayad as they are after the call to
the subroutine at 5800M - you will then he ahble to
inspect the changes that have occurred and continue ta
single-step through the code,

5o tx* is useful for executing blocks of codea without
resatiing the stack as 'I1' doas.

tabulate, or liat, a block of memory starting from tha
Mamory pointar,

'L elears the screen and displays the hexadscimal
representation and ASCII eguivalents {or graphics}
af the 112 bytass of memary starting from the current
position of the Memory pointer.

The diaplay consists of 12 rous with B bytes peTrT Lou,
the ASCIT being displayed at the end of BAcCh rOW.

it ths end of a page of the display you have the
gptian of either returning to ths front Panel display
by pressing BACKspace oOT cantinuing to display the
next paga {112 bytes) by pressing any other key (other
than CTRLC).

Note: in the ASCII diaplay characters below Z0OH are
displayed as "."'.

set the Memory painter to 2 specified addreas.

This command prompts with ':i' and waits for you to
anter s hexadecimal address. The Mamory pointer is
then updated vith this address and the memory display
changed accordingly.

laeful as a prelude to entering code, tapulating
memnry eLc.



find the next occurrence of the hax string praviously
defined by '5' (sse belou).

't allous you to define & string and thgn searches
Far the first occurrence of it; i¥ you want further
pmecurrences of the string then use MY,

1§t begins searching from the Memory pointer and
updatess the mamary diaplay when the next occurrence
of the string is found. Note that an gccurrence of
the string will zlways be found at location DOO7H
sines this is whsre NASMON storas the master COPy of
of the pattern.

jump through RVECT {ses Sectiaon 4).

This command has sxsctly the same affamct aas J:C1ELR;
it transfers execution to OC16H after resetting the
atack. After ARESET orF power—up OCY6H, OC17H and Jc18H
contain & 2P £1800 instruction so that sxecution
will be furthar tranafesrred to locatien 1800H. This
Will snter NASNEM, our 2%K disassembler, if this has
been supplimd in EPROM,

1f you desire ta changa the affect of '0' then simply
ehange locations GC17H and gC18H s that they contain
the address {low-order byte first} that you wish g
to jump to.

gut a block of memory to tape.

tpr prompta feor the inclusive start and end addrasses

af the block of code that you wish to dump to tape

aftar first having prompted for the name under which

the block is to be saved = this must be up to 6 .
characters in length and terminatsd with INTER/NEWLINE.
Finally this caommand prompts for an auvtostart address
whieh is the address to which control will be transferred
whan tha block is loaded from tapa using 1Gi, If this

is defaulted then the autostart will have the same

effect as RESET.

Example:

=

$TESTER
FirstT4000CR
Last :3000CH
Start:4000CR

will dump the block of mamory betuaen 40004 and SOQOH

inclusive to tspe under the name FTEST! with an
autostart address of 4000H.

If 'First' is greater than 'Last' then the mes3age
lerror' will be displayed and the command abortad.

Note: the dump may be =zhoxted at the beginning of
aach block by holding CTRALC down.

flip ragister sets,

After RESET the Front Fanel diaplaysa the standard
register set HL, DE, BC sand AF, The use of 0" will
display the zlternate register set HL', DE', BC!' and
AF ! which may be distinauished from the atandard sat
by the single quota ut" sftaer the register nama.

— e —



If '' is ussd when the alternate registar set is
displayed then the standard set will be displayed,.

this is used to investigate the destination aof
relative jumps or calls, It takes the byte currently
addressed by the Mamory pointer, treats this byte a3

a Telative diaplaceament and uwpdates the mewmory tisplay
accordingly.

Example:

S5ay the Memory pointer is addressing locatian G5800H

and that the contents of locationa E7FFH and G800H

ara Z0H and 16H respectively wuhich could ba intsrprated
as a IR NZ, +24 instruction. YO find put whers this
branch would reach an a NZ candition simply press 'R?
when the Memary painter is addreasing the displacement
byte 1&8H, The display will then update to centre

around 5817H, the destination of the branch.

Ramember that Telative displacamaents grasater than TEH
ara treated as negative; 'R' takes this into account.

5ga also the 'U' command in connegcticon with IRt

search mempry for a specified string.

the command scrollas up the coammand line and waits for
you to enter the raquired string, This is done by
entaring one hex byte at a time, terminated by any
non=hex character. The string itself is terminated

by antering a nom-hex character only, On terminztion
of the definition of the string 'S' searchas mamary,
starting fram the Memory pointer, for the first
oecurrence of tha string and then updates the memory
display to point to the fircst character of the found
oECuUTrence.

fxample:

Say that you wish to ssarch memoIy, starting from
5000H, far gccurrences of the pattsrn 3EFFH {two
bytess. Proceed as follows:

M:5000CR set Memocry pointer to 50004,

5

3JECR defins the first byte of the string.
FFCR define the szcond byte af the string.
LR terminate the definition.

after the Firmal ENTER/NEWLINE (this could be any
nAnehax character as Bxplained above) 'S’ proceeds
toc search memary from 5000 for occuTTenNCES of the
etring 3EFFH. Uhen the string is found {there will
always he one occurrence at ODO7H - sea 'NYY tha
memory diaplay is updated to paint to the first
charactsr of the string.

rurther occurrances af the string may be found using
iN‘O

The string may be up to 256 charscters in length and
im stored from ODO7H onwards,

fill memory batween specified limits with a specified
character.



'Tt prompts for 'First:', 'Last:' and 'With:'. These
should be the atart and end addresses {inclusive}

of the block that you wish to fill and the byte that
you wish ta fill the block with,

tgrror! will be displayed if the start address is
gqreater than the and addraas,
usad in eenjunctign with the 'R' command.

Remembar that 'R' updates the memory display according
to a relativa displacement i.%, it esmulates a IR ar
RCAL (Relatiwe CALL) instruction.

"Y' is used to update tha memory display to uhere the
last 'R' was lssued.

Example:
S200 47 B1F3 77
5201 zd SiF4 C9
- 5202 F2 « » 51F5 F5 =
5203 Dé 51F6 C5
gisplay 1 display 2

You are on display 1 and wish to know to whers the
relative jump 20F2H branches, 50 you prE=S 'R! and

the maemary diaplay updates ta diaplay Z, Now vou
investigste the code following 51F5H for a while

and then wish to return to the code after the original
ralative jump to see what happens if the Z Tlag ia set.
So gress TUf and the memory display will return to
display 1.

Note that you can only usa 'U' to return to the last
gccurrence of 'R', all previous addresses are lost,

used in cenjunctlion with the 'X' command.

1yr 14 gimilar to tha 'Uf command in effect except
that it updates the memory disgplasy to whers it was
before the last 'X' command was issued.

Example:
4702 AF 4420 18
4703 CD 44ZE A2
w 4704 ZF » » §42F £S5 &
4705 44 4430 21
display 1 display 2

You are an display 1 and wigh to look at the subroutine
at 442FH., So you press "X' with the display centred as
shown; the memory display then updates to display 2.
You step through this routine for a while and then

vish to return to the code after the original call to
this subrouting, 50 press "Y' and display 1 will
resppezr.

Aw with 'U’' you =an use this command only to Taach

the address at which the last 'X! command was issued;
all previous addresses at which 'X' was usad ere lost.

used to initialise NASNEM, our 2%K disassembler, if
supplied in EPROM.



"' transfers executiom to lacation 1C06H which is the
address of the routine in WASMEN that initialises the
interface of the disassambler uith the maniteor, Put
simply, the use of 'W' turms an the disassembly of the
imstruction at the Memory pointer to the top line af
the Front Pamel display - as lorg as NASMEM is supplied
in EPROM.

To switch off the disassembly anter O02H at location
OC12H - this works for NASNEM supplied in EPROM or
on tape.

used to investigate the code at the destination af
extended jumpa and callas.

1%1 takes the address specified by the byte at tha
Memory pointer and the byte at the Memory pointar + 1,
and then updates the memory display so that it is
centred arovund that address, Remember that the low
ordsr half of the address is specified by tha first
byte and the high nrder half of the address is given
by the second byte.

Example:

Say you wish to look at the routine that thae code
C30563 (three bytes) jumpa to,. Set the Memory pointer
=g that it addresses the 05H within the JP and then
press 'X'. The memory display will be updated ac that
it is eentrad around locaticon 630%H,

Ses also the 'Y' command in connection with X',

gnter ASCII from the Mamory pointer.

*¥' prompts with ':' for you ta entar a string of

ASCIT characters terminated by BalKspace. The characters
entered will be echoed after the colon and their hex
equivalents sntared immedietsly into memory starting
from the Mamory pointer.

Note that 'econtrol! eharacters (O0OH ~ 1FH) are not
achged; this includes ENTER/NEWLINE.

airngle-atep.

After 'Z' the inmstructien that is peinted to by the
Program Counter (PC) is executed and, immediately
after the execution, the Front Panel is displayed
with the registers, flagse and memory display updated
so that they reflect the stats of the machine after
the axecution of the instruction given its state before
tha axecution, The PC will now comtain the address of
the instruction immediately following the instruction
just oheyed {or the destination address if a jump or
call imstruction was executed) and the Memory pointer
Wwill also be set to this address.

Tuo ways in which this command might be used follow:?

- you have written a pieces of code starting at S000H
which you wiah to test out, instruction by instructian,
So load tha PC with S000H ysing the ';' command (sae
below) and then use 'Z' continually, noting the effeet
of aach inmstruction on the registars etc.

- you wish to investigate the effect of a amall bady

—_ —



of code within a large program. 3et a breakpoint
{using 'H') at & point just prior to tha code in
which you are interastad and gxacute the program.

4 'break' will oecur at the address where you saet the
breakpaint and you can now 3step through the relavant
amall piece of code using 'Z', UWhan finiahed you can
then continue the rest of the program oy using ‘K1,

'71 pan be used to step through any piece of code
including NASMON itself.

17 ytiliaes the WMI feature of tha NASCOM/Z80 by
aatting bit 3 of port 0. If an WML is invaked directly
{i.e. not through port 3} then contrel is passesd to
location 0DC43H,.

single-stap the next 2 bytes.

This is useful when you coms across a SYStem call or
Relative CAL)1 while single-stepping which you do not
wish tao inveatigate in detail; it is effectively a
double-step command. The operation of 14! ig as follows:

A breakpoint is set at Mamory pointer + 2 and a 'K' is
isaued; this has the effect of treating the instruction
at ths Mamory pointer as if it was an ordinary 2 byta
780 instruction.

CExample:
5010 3t 5014 60
5011 4F 5015 AF
> S012 F7 » 5016 B9
5013 M 5017 01

You ate single-stwpping the ebove coda and you come
to the F701 i.e. 5Y5 1; cutput A to the video. You
obvicusly do net wish to go thraugh the laborious
proceas of singla-stepping through tha 3Y5 1 routine
and equally it is tedious to have to sst a breakpoint
at 50t14H and issue a 'K', S0 simply preas 14" and the
SY5 1 will be executed and a 'break' will occur at
5014H avtomatically.

singla-atep the rmext I bytaes.

S$imilar to '¢' gbove this command affectivaly triple-
ateps from the Memory painter; it is useful for
gxgeuting CALL instructiona in one go.

1%t wats a breakpoint at Mamory peointer + I and issuns
a 'K'; this has the affect of treating the inmstruction
at the Memory pointer as if it was a standard 3 byte
ZBD instruction.,

Example:
7130 06 7134 98
7131 FE 7135 21
=+ 7132 CO « 7136 00
7133 B0 7137 G0

You are single-stepping the above code and you coma

to the C0A098 (CALL E9808). You knouw that the subroutine
at 9B0AH works and exactly what efferts it has on the
registers stc. so you do not wisn to single-stap it;
aimply press *>!' and the subroutine will be ealled and
then a 'hreak' will occur at 7135H automatically.

—_— D -



r;1 mogify ragisters - ses balow,

Modifying Mamory.

The contents of the address gilven by the Memory pointer may be
medified by typing in betwasn 1 2nd 4 hax digits followed by any
non-hex character, apart from CTRLC and '5° ?aee below}. The two
least significant {one digit is psdded to the laft with a zera)

hex digita are emtered into the location acddressed by the Memory
pointar andg then the command specified by the tsrminator is obeyed.

If the tesrminator is not a valid command than no action is taken,

Examples:

FLR F2H is enteread and the Memory pointer advanced by 1.
123, 23H is entered and the Memory painter advanced by B.
EMsEQD_ OEH is entared at the current Memory pointer and then

the Memory pointer is updated to E00H. Entering a spacse
also acte es a tesrminatar and is showun as a terminator
to the argument of the °*M' command,

ack BCH is entered and then the Memory pointer is updated
tc the destipation of the relative displacemant BLH
i.a. to Mamory peinter - 115,

2380 50M is wnteresd and the Memory pointar is laft as it
is since the tsrmirator was a space, naot @ command.

Modifying Registers.

If a string of hex digits is entered as above but the terminator
is Y21 than the string of digits will ba entered into the register
rurrently addreassed by '=*'. :

On HRESET ' points to the Program Counter {PC) and =0 using '}’
as a terminator to a hex number initially will madify the Program
Countear. Should you wish to medify any other register then use ';!
by itself {not as a tsrminatar) and the gointer, '*', will cycle
round ths tegisters PC thraugh AF, Note that it is not possible to
modify the Stack Polnter, 3P,

Fxamples:
S5ay that the Register pointer is initially addressing tha PC.

: point tao IX.
H point to IY.
03 ast IY to OOUDOH.
H point to HL.
123 set HL to 0123H.

paint to DE.
point tao BC.

-1D59; set BLC to E2A47H.

H point to AF,

FFOQ; set & to FFH and reset all the flags.
i paoint ta PC.

5000 sat tha PC to S000H.

Note that ';' can alsoc be used to modify the alternate ragister
sat if this is displayed. Usa 'J* to flip the display of tha

register sets.






SECTIOY.Z..SXISUDED
Entry inta NASMON'as extanded sclg&en editor is accomplished via
CTRLL from any routing that scans the keyboare using 5YS 2 or
s¥s 11 {see Section 3,2.2),

£ach line of text may be up to 256 chsracters in length and linas
are separatsd by the end-¢f=line character goH; the ASCII CR
character.

Paintars to the statt snd snd of text are held; TSTRT and TEND
{sea Section 4), Un RESET the usaer is prompted to enter a start
address or desfault to 4000H. This action will =at TSTRT to the
value entered (or 4000K) and sst TEND to TS5TRT+1. This has the
affect of creating a neu file nf text at TSTRT whiech centains no
text, except an and-of-line character at T3TRT. New files may then
be created elsewhere in memory or old files opened for use by
smploying tha 'T' and 'U' commands; seé8 bwlou.

Five othar peointers are kept; two 'find' pointers {FERE1 and FARG2)
and three ‘move! pointers (MARG1, MARGZ and MARG3). The uae of these
pointers is axplainad below (sea the 'f' and 'Mm' commands, Section 2,3).

The editor has three distinct modes of vperation; the 'command’
mode, tha 'change'! made and the *insart' mods, fach mode shares
s core of gursar control commands; these are detailed belaw,

The 'command! mode is used to maks tlock mowves, block demletes,
substitutes, dumps to tapa or printer etc,

The ‘change' mode allows text to be overwrittan direetly in a
similar way to the simple egiting usagd by NASMON 3 and NAS=5YS,

The 'insart’ mode is amplayed to inserit text at the current cCurser
position and reecognises BACKspacs and CTRLI {tabulate}.

2.1 Screan format,

Text is held an the lower 15 lines af the video screen while the
top line is reserved for diaplay purposes and is alsc uaed aa tha
byffer for find and substitute commandg .,

Each af the lowsr 15 lines holds up to 48 characters of text from
the correspunding text line. If the text line contains more than
48 characters (inecleding the snd-of=line character)} than the rest
of the line may be accessed by stapping the cursor right, beyond
the 42nd column position; when this is done the rest of the line
is gradually brought on screen from the right and the whols screen
is shifted left. hen tha cursor is stepped right past an and-of-
line character then the cursor is set to the bheginning of the

next line or, if already on the last line, tn the baginning of

ths present line.

End-of-line charactera are displayed on the scresn a2 le=1: this
anables the user to be clear as to wunere each line endsa.

Noe character (except CR) has any spacial gignificance within tha
text as Far as the editar is concernsd and all characters,
including graphics, are displayed directly on the screen, Howaver
certain CTRL chatactera ars recognised by HISOFT's text processor
and the Programmer's Manual for this gsoftware should he consulted
if you desire to insert any CTRL characters in the text.



The columns on the top line of the display nhave the follawing
significance:

Column Cantents
1 for cartaln commands this column is uvsad to prampt

(via '4') for a name or a hex, address.

1=4 display the currant end of text address.
1-6 used to hold the filsname being dumped to aor
retrieved from tape.
3-6 address of the start of the blaock zurrently baeing
dumped to or ratrieved from tape.
7-5 pasition within the current taxt lina.
12,13 pointers to the current positions of FARG1 and FARGZ,
14 blank if in Command made, ‘L' if in Changa mode OT
1Y if in Insert mods.
15,16,17 pointers to the current positicns of MARG1, MARGZ and
MERC 3,
19 prompt ('$'} for the "find' string.
Z0-33 the current 'find' atring.
34 prompt ('$') for the 'substitute' string.
35-448 the current 'subuatitute' siring.

For further details of the Find and Substitute commands see Section

2,2 Functians available in all modas.

The following are available in the Command, Changes and Insert modes
and have the same fungtion in each mode.

T cursor up. 1If the cursor is in the tep 1insg on screen
CTRLS and not in the first lins of text then the screen
will ba scrolled down and a new lina of taxt brought
in from the top.

A cursor dawun, If the cursocr is in tha bHottom lina on
CTRLT screen and not in the last line of text then the
screen will be scrolled wp and a new line of text
brought in from the bottom.

—» cursor right. If the cursor is moved beyond an end-

CTRLR of-line character then the curmor uill be movad to
the start aof the next line ar, if currently in the
last line of text, then the curser will b2 moved to
the start of tha current line, If-=» is antered when
the cursor is at column 42 and nat on an end-of-line
charactar then the lower 15 lines of tha acreen Wwill
bs shiftsd one character laft amd a new charactar of



CTRLO

SHIFTY
CTRLG

SHIFTL
CTRLY
CTRLA

CTALD

CTRLC

CTRLD

CTALF

CTRLI

CTRLK

CTRER

CTRLZ

CH
CTRLU

LF
LTRLI

the current line will be brought in fram the right.

cursor laft, 1f the cursor is moved heyond the start
of the ling then the cursor will be placea at tha end
of the previous lina oI, if currently in the first
line of text, then the cursar will bs moved to the
start of that line. 1f neces3aly {i.8. if beyond
zolumn 42 in the text} the bottam 15 linss of the
acresn will be shifted one character right and new
text brought in from the left.

displays the previous page of text. The cursor will
be positioned in the iine which is 15 lines less than
tha current line or in iina 1 if twere are fewer than
15 ling= prior to the current line.

displays the next pags af taxt. The cupaor pesition
within the page is maintained.

single step substitute., Far details see thae find
command {('F'} belaw.

this comtrol character is datecteg wlthin 5YS 11 and
advances the rate at uhich a character repeats when
its key is held down. Use repeatedly 1f neces3ary.

monitor warm start. Detected within 5Y5 2 and 5Y3 11,
this causes exscution ta be transferred to oon3d
which resets the cursgr to the start of texi and
clpars the find and substitute buffers.

detested within SY3 11, this decreases tha rate at
which & charactey is repeated if its key is held
down. Use repeatedly if dasired.

singlea stap find. For details see tha find command
{tF') below.

tabulate; advances the position of the cursoer to the
next 8 chatacter boundary. lgnores ling boundaries.

shift invert. CTRLK is detgeted within 5YS5 11 and
inverts the action of the SHIFT key on alphabetics
anly. On RESET, the use af tha SHIFT key will reach
the lousr csse lettars = cmpitals are reached
girectly.

moue the curascr to the last line of this page,
maintaining the cursorl poesition within the line.

gnter tha front panel display moda. Detected within
5YS 11.

CTRLZ should MOV be used to exit from Insert mode.

mavs the cursor to the first lime of this page,
maintaining the Cursor position within the line.

move the curscr ta the beginning of the current line.
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£s5 move the cursor to the and ef the current line,
SHIFTHBACK

2.3 The Command made,

This is the mode in which the majority of commands are antered.

Commands are singla alphabetic characters and may be entered in
upper or louar cass; they are not echoed angd, in general, they
take effect immediately.

Cartain commands prompt for a name {(via '3$’) or a hexadecimal
address (via '_') in the top left of the screan. A name Mmay b=

up to 14 characters in length and may cantain any character

except CTRLC, BS (backspace, which deletass the previocus character)
or 3 which terminates tha name. A hexadecimal address ins

entersd accarding to the format detailad in Section 0.4,

Commands that may have a drastic effact on the text {such as
biock delete} prompt, via '_', for a chsracter; if the character
subsequently entered is any character other than a 'Y' - it must
be a capital - then the command is shorted.

Tha foliowing i= a detailed list aof ths commands availablae:

2 - gpgpend text from tape. Prompts ¥for the six character name of
the textfils to be loaded and procesds ta search the tape for
a hmader label (saa Bppendix 23 containing this name. When
found, the tgxtfile is appended tao the current text even if
the gurrent text contains only an end-of-line character i.e.
im empty.™ -

N.B, If B checksum srror occura during the load then the
message 'srror' will be displayed; you then have the pption

of aborting the load via CTRLL or rewinding the tape and
continuing the load by pressing any key other than CTRLC.
Howaver, since an sppend is taking place, any text that is
read from the tape that has already been successfully loadsd
will be appended againj this can obviously lead to duplication
of text withinp the file. If the checksum error cccurs in only
one or two blocks then the text can be recavered by daleting
the sxcass text = if, however, thera are many eTrars on the
tape then you are advised to leoad the taxt via the fromt panel
1G* command (see Section 1 ) which, althouagh it does not
allow you to append, will not duplicats blocks read in tuwice
since they are lpaded at the same sddress.

On 2 successful termination of the append control is returned
tn tha editor, setting the cursar to the start of text and
maintaining the find and substitute strings.

B - set the cursor to the baginning of the first line in the
current text.

C - enter the Change modei see below.
D - dalets the currsnt line from the text. If the last line of

text is deletsd then the cursor lLs moved up teé the pravious
line, otherwize tha cersor is moved to tha following line.

m
1

set the cursar to the last character nf the last lirme of teaxt..
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F - set up the Find and Substitute strings. ¥You are prompted with
121 at column 19 on the tap lipe te enter a string of up to
14 characters terminated by ENTER/NEWLINE. This dis the Find
atring. You are then promptad st coglumn 34 on the top line
ta snter a second string of up ta 14 characters terminated by
ENTER/NEULINE; this is the Substitute string. Both atrings may
be null.

aftar you hava aentered the Substitute string 'F' will then
search for the first ogcurrence of the Find string starting
from the current taxt position+1 and within tha text range
previously specified by the IGt and *H! commands - s&g belau.

1f an occurrence of the Find atring is found within this range
then the cursor will be positioned on the first character of
the atring.

Further occurrences of the Find string within the rangse of
the Find pointars may be found by using CTRLF repeatedly.

{se nof CTALA will replace the current occuTrence of the Find
gtring with the Substitute string (even 1f the Substitute

string is null}, expanding or contracting the text a» necessary.
ifter the substitution CTRLA then does a CTRLF. Note that, if
the substitution has expanced the ling im such a manner that

the Find string is again present after the currant text position
{@.,q. replacing "Pascal’ with 'Hisaft Pascall), then it will he
necessary to do a further CTRLF in order toc point to the next
1trus' accurrence of the Find string.

1f the Find strirg cannot be found within the rangs af tha
Find pointara defined by 'G' and 'H! than the cursor pusition
is nat changed.

L - sgt the first Find pointer {held in FARG1 - see Section 4}
+g the current text pasitian, Both 'F' and CTRLF will only
treat a found occurrence of the Find string as= significant if
it is presant at or aftar the first find pointer and before
the second Find paintar.

H - st the second Find pointar (held in FARGZ - sae Ssction 4)
to the current text position.

I - gnter the Insart meode; sas below.

1 - jump through location OC13H. This locetion 1= initialised an
RESET to 1P £2000 which will enter Hisoft's 3K assembler,
NASCEM, if present in EPROM. nMaspas 3, aur 12K Pascal compiler,
sets this location so that using 131 will invoke compilatian
af the current text.

K - kill {or deleta) the character at the currea®t cursor position.
It ia possible to kill snd=of-line characters but it is not
possible to kill the last sng—af-line character in the text
with this cemmand.

L - set the end of text pointsr, TEND, to the start of ths current
line + 1 and inaert an and-of-line character at the atart of
the current line.

This command would e most often used in conjunectinon with the
'y| command to cpen a previocusly crsated body of teaxt by
stepping one line past the raguired last line of taxt and
then using 'L' - sse the 'U' command below for an example.

1Lt first prompts you to enter 'Y' to ansure that you want the
command to take effect.



M - block move.Tha hlock of text delimited by the first two Fova
pointers {sst by the 'N' and '0' commands - see helow)} is
moved kafore the position apecified @y the third Move painter
{set by the 'P' command).

Tha move is inclusive and the original block of text is not
deleted. Sinee all pointers maintain their positions within
the text, the hlock delste command may he uaed subsagquantly
+to delete the original block.

Text cannot be moved within itself i.e. the third Move pointer,
the destination pointer, cannot lie between thes firat two Maove
pointers although it may be et to be coincident with the first
Move pointer.

The 'M' commangd first prampts you to enter '¥Y' fo ensursa that
vou are positive that the block move is to taks place.

In conjumction with 'Afppend the 'M'ove command effectively
provides a Merge command,

N - sat the first Move pointer (held in MARG1 - see Section 4)
to the current text position.

0 - sat thes second Move pointer (held in MARG2 - see Section 4)
to the current text positian.

# - set tha third Move pointer (held in MARG3 - see Section 4)
+o the current text position,

] - transfer execwtion to locatign ZCOOH. This is the location of
Hisoft's text proceascr when suppliad fn EPROM so that this
command enatlas direct entry into that software.

R - jump through location BC16H. This logation is initialised on
RESET to JP £1800 and ao '"R' will cause execution toc Ge
transferred to Hisoft's 23K disassembler, NASNEM, if this has
basn supplied in EPAOM,

NASPAS 3, our 12K Pascal compiler, changes locatlions OC17H
and OC18H so that the uas of 'R!' when NASPAS ig loaded and
RESET has not been pressed will cause the current object
program (compiled by NASPAS) to be executad.

5% . save the currsnt taxt to tapa., Prampts for a name of up to
6 charactaras and than dumpa the text within the inclusive
range specifiad by the first two Move pointers (set by 'N'
and '0') to tape in the standard blocked format - sae Appendix 2a

Yhen the dump is finished control is returned to the editor
with the cursor ssat to the first character in the text and
tha Find and Substituta strings praservad,.

T - open a nauw teaxt file at the address specified. The command
prompts vay {with ' ' in calumn 1 of the top line) to enter
a hexadscimal address. ATter you haue entered an address,
which must be above 3FFFH, the start of text pointer is =sst to
the addrmss, a CR character is placed at the address and the
end of text pointer is set to the address entered + 1. This
has the effact of apening a new file of taxt at the address
specified.

U - open an axisting text file at the addrmass spacifised, Like 'T'

this command prompits you to snter a hexadecimal address which
must be greater than 3fFFH. dnce you have entered an address



the start of text peinter (held at TSTRT) is set to the address
and the end of text peinter {held in TEND) is set to FFFFH,

This has the effect of opening a text file which lies betwean
tha address entared and FFFFH, Obviously you will not usually
have this much text in memory but perhaps anly the first 2K
above ths specifiasd start address will contain useful text,
Se you usa 4 to step down the taxt until the cursor is
positioned on the line past the last line af reguired text
and then use ths 'Lf command to set the and af taxt at the
beginning of this line. You will then have re-cpsned the text
fila present at the address spacified.

Motz that stepping down the text ta reach the required last line
may take some tims becauss af the length of the non-text linas
at the end of the file. You can use SHIFTJ but this will need

to be done carefully since you may position yourself in a pags
that contains nothing but junk.

M.B. There is no need %o use 'U’ if you have presssd RESET while
mditing; youw can recouer the text by simply typing CTARLC,
although you will lase thse Find and Substitue strings.

tranafar mxecution to location UC34H, This loeation is
initialised to FFH i.8. 'V' will normally cause a breakpoint
t0 HBCCUT.

Howaver MASPAS 3 sets this location so that use of 'y* when
the compiler is lgaded and RESET has not been pressed will
gnable vou to re-initialise the compiler = sse the NASPAS 3
Implementation Nate far AASMON Users.

write a block of text to printer. The block of text specified
by the first two Move pointers (get by '"§' and '0') is output
via SY5 5§ which, if this vectar has not been changed, will
cause the text within these limits to be putput to the serial
port and hence ta a8 gerial printer.

The 5Y5 5 vector may be changed {seg Section 3.2.1 ) if it is
dasired to ocutput to a parallel primter or to format the text
in same way - say to add a LF after each CR.

axpunge (dalete} a block of text. This command deletes the
Llock of text defined by the first tua Move pointars {sat by
'yt and *0f) and is inclusive, It will freguently Bbs usad
after a block move command to delats the criginal block of
text.

ryt firgt prompts you ta enter '¥' tg ensure that you are
pasitive that you want the delete ta qc ahead.

delete the ifext from ths current cursor position teo the start
of the current lime, The delate will include the character at
the cur=ar position unless it ia an end-of-lins chearacter.

dalete the text from the current curscr pasition ta the end
of the curtent line, mot incleding the gnd-gf=-line charactsr.
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7,4 Tha Chanogs mode,

In this mode text may be directly gveruwritten. Any character except
those given in Section 2.2 and those listed below may replaca any
echaracter within the text, except an end=of -line charactar.

While in Changs mode, all the functions given in Section 2.2 may
be used together with the additiaonal functions given below!

SHIFT = gpen up the line from the current position. Starting

CTRLY from the current text position tha line is zhifted
ana charactar to the right and a spsce inserted at
tha current text pesition,

This is useful for inserting small gquantities of text
without having to enter the Insert mode,

SHIFT = close up the current line fram the current ftaxt

CTRLU position. The charactar at tha current text gositian
is daleted and the rest of the line to tha right of
this position is moved ane character to the laft.

BACK aimply movea the curapr one charactar to the laft.
This is identical to € and is only provided for the
conveniance of the user.

CTRLE gnter the Insert moge - see below.
ESE return to thae Command mode.
SHIFTENTER

Yhils in Chang2 mods the character 'C' will be displayed at column
14 on the top line as a reminder.

N.O0. Mo action will be taken if an attempt is mada to change an
and-of=-line eharacter or a csharscter beyand an end-of-1ine charactser.

2.5 The Insert mode.

In this mode text may be inserted at the current text position.

511 the functions in Saction 2.2 may be used together with the
following:t

BACK backspace over the last character inserted., The
haeckapace will take affect on any character currently
in the insert buffer but not otherwise i.e. it i3 net
possible to use BACK within tha Inagrt moda to dalete
charactars that hava not just been insarted.

CTRLE enter the Change mode - ses abkovs.

EsC return to the Command mode.

SHIFTENTER

CTRLX causes tha input buffer to be resst without moving

the contents into the tsxtfile i.a. CTALX allows
you ta abandon the inasrtion on the current line,



Ths insert buffer can hold up te 128 charactars and this limits

the mumber of cheracters that may be Inserted without using

CTRLY aor one of the functions given in Section 2.2 which clear the

buffer. lse of thess functions output the text in tha insart buffar
to the taxtfile and resats the buffer; ENTER/NEWLINE also has this

effact sxcept that tha CR is also inserted intg the text.

If you attempt to insart characters when the cursor is bsyond an
end=of-line character then the insert will take place as if Lhe
cursar had baan positioned on the angd-af=line character.

N.B. Do NOT usa CTRALC anc CTRLI to axit from Insert moda sincs the
buffer pointars will not ba reset.,

Jhile in Ingert mode the charactar 111 will be displayed in column
14 on the top line of the display to remind you that you ara
inserting text.

2.6 Display of Find snd Move pointars.

n1g described in Section 2.1 certain column positions on the top
line of the display are useg to point to tha current positions
of the wvarious Find and Move pointers.

Columns 12 and 13 point to the find nointers.

Columns 15, 16 and 17 point ta the Fove pointers.

The diaplay used is as follous:

1 nmsans that %he relevant painter is above the current text pusitian.
- meacs that the relsvant pointer lies at the current text position.
J means that the relevant pointer is below the current text positian.

On QESET all the pointars are sat to the beoinning of text as they
ara after the use of tha 'T' and 'U' commands.
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SECTION 3  SYSTEM CALLS AND RESTARTS,

Certain of the Z80 restart inatructions are uwed by MNASMON,
the others being vectored through locations in the workspace area
(see Section 4), The restarts which are used are: RST 26H {tgF1),
RST 304 ('F7t) and RST 38H {('FF')., Thelr functiona and uae are
detailed belou.

3.% AST 2BH - TEF'T.

This restart is used to provide the progremmer with a
tyalative call' inatruction. The ZB0 language praovides relaetive
jumps of course (18H, 20H, 28H 9tc.) but it iz quite often the
case that you will want to call a subroutine which is uithin
ranga of a relative displacement - thia is not aupportsd in Zd80
coda and you ere forced to uss a CDB instryction or similar
which takes 3 bytes instead of the 2 bytes that a relative call
would cooupy.

5o NASMON gives you the chance of emplaying relative calls
by walng 'EF' followad by the relative displacsment of the
subroutine from the address of the instructicn after the ralative
call, This displacemant {a calculated 1ln exactly the same way
as for relative jump= and may teka any value betwesn -128 and
+127 ineclusive.

Cxamplea:

Given below is a routine ta read a character from the
keyboard and then ocutput ita ASCII number {0 - 255), padded
with zeroes to tha ief+t, Study 1t carefully and nots, in
particular, the way in which relative calla {RCAL) are

emplaved.

F708 ASLOUT s5YS 11 read ksyboard,

CEG4 LD C,100 autput the hundreds
EFGC RCAL DIGOUT digit.

BEDA LD cy10 cutput the tena

EF OB RCAL DICOUT digit.

F&a30 of £30 convert units to
F701 55 1 ARSCII and output.
FT1A 5Ys £6 output CR.

18EE JR ASCOUT

Q&fF F pIcOuUT LD 8,-1 B contmins count of
D4 LODP INC B hou many timas C

91 508 C divides into A st the
3oFc IR NC,L00P and of LDOP,

81 ADD  A,C maka A poaltive,

F5 PUSH AF

768 LD A,B put count in A.
F63D oR £30 convert to ASCII
7o 5Ys 1 and output.

F1 pop Ar

£ RET raturn.

Far detaila of the system toutines (5YS) usad in the above
routine age Section 3,2 below.
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3.2 RST 30H - 'F7',

1F7' 4s used to gain accasa to certein routines within
MASMON which ars frequently used, The byte which follows the 1Pt
specifies the routine number {ses Helow) thus enabling system
routines to be callad using only two bytss inatead of the usual
threa, This can save a substantial amount of space in a large
program although this method of calling a NASMON routine takes
longer than a dirsct CALL, 'F7' calls ars SYS callas.

The bByte follouing the 'F7' restert may take any value from
0 to 127 dacimal (inclusive) i.s, OCH - 7FH., Any value cutside
this range will result in 'error' being displayed and control
will bhe passed back to ths "high' level mods. Uithin the renge
0084 - 7FH captain values and ranges of waiues have special
significanca:

004 produces a monitor warm start {like CTRLC).

01H = OAH jump through the transfer vectors in the workspace.
0BH - 18H call selected system routines within NASMON,

ACH = 7FH jump threugh location F7EXT {(0C46H).

The rangas given above are now conaidered ssparately and
in detail:

%.2.1 Routines 01H = OAH.

These routine numbers cause execution to be transferred to
locatians OCY9H, OC1CH, veaeass, OC34H depanding on tha numbar
i.e., F701 transfers axecution to addrwss OC1%H, F702 te OC1CH
stc.

At these iocations within NASMONTs workspece are jump {rc3r}

instructiaons to various input/output routines within NASMON. On
initialisation thase locations ars =et up as follows:

0Cc19 C36206 Jp QuTCH output a character,
gcic £3z2810 Jp KSCAN scan the keyboard.
QC1F C3E207 ap TPOUT autput ta tape.
Ocz2 30010 ap TPIN rmad from tape.
acz5 C3E007 JP PRINCH gutput to prinmter,

locations 0C28H -~ DOC3EM arm ast to FFH,

From inspectiaon of the above it may he ssen that thase *FTY
calls have the following affects:

F 701 output the character in 4 ta the video scraen.

F702 scan tha keyboard - retusns with the Carry flag zet
and the character in A if a key is pressed, Otherwise
the Carry flag is not set, Recognises CTRLC.

F703 put the character in A to the sarial port {part 1) and
wait until =ent.

F704 rmad the serial port {(pert 1) and wait until a
charactar is read - returns with the character in A.
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F705 strip the tap (7th) bit off the character in & and
ouytput this to the serial port {port 1), expesting
a serial printer to be attached,

F706 - cause a 'break' to cccur betwesn QOCZBH and OC34H.
F70A

Note that, since thesa imput/output calls reach their
destinations through vectored jumps within the workspace (i,9.
RAM), than the vectors {(lecations 0CY19H - 0C27H ) may be changed
if you want to write a new routine for 'print a character' or
‘read froem tope' stec. So if you decided Lo write a new print
routine (and ths one inm NASMON is certainly rather simple, but
delibsrataly $0) at agdress 5000H then simply lcad thia
addrass intn locetions 0C26H and 0C27H {low order half first)
and then, vhenever F705 is executed, execution will be routed
to 5000H, your print routine, £nd your routine with RET ('CS').

1/C calls F706 to F70A inclusive are reserved for your
futurs usa, maybe for paper tapm routines or disc handling
routines, These locations may be sat to JURMF (*C3') to addresses
of your choice but rememhar that vou will have to se%t the Jump
{'C3') as well as the address aince 2ll the mamory betwean
DC28H and 0C36H is initialised to FFH.

3.2.2 Roytines DBH - 18H.

These 47 'F7' calls transfer exacution to routines whose
addresses are permanently fixed within NASMOHN - thay are not
vactored and thasa calls wiil aluays have the aama effect - you
cennat change this.Note that 708" is equivalant to 5YS 11.etc.

The routines that these calls reach are as follows:

Call Name Addrmas Effect
F708 INCHB 1047H walta tor a character te¢ he input

from the keyboard while blinking
the cursor. Character returned in
4. Recngnises CTRLC ang CTRLZI.

Fr0C LSTART 0aC7H sats HL ta the start of the current
video line {i,e. the line in which
the curscr is), On entry messumes
that HL contains the current
cursor position, Corrupts A,

Frap CLRP AN g331H clears the first 12 lines of the
vides and sats the ascrollinrg to
tha bottom J linas of thea screen.
Corrupts s}l registers sxcept A,

IX and LY.
F7DE SCLRST 0359H resets screlliing to 16 lines from
top of the screen. Corrupts HL,
DE, BC.
F70F CLEAR g81CH clgars 'n' lines of the video

screan from adérsss 'X', 'n' is
pleked up from location QCco0d and
txt from OCO1H and 0CJ2H.



Call
£710

F711

Fri2

F713

F714

F715

FTia

F717

F1a

F719

hama

5ECH

SPACE

ouTea

HE X NUM

DEQUTY

AOUTY

GNAME

MGF AST

STEND

mESLOW

Sfddress

0&F OH

D&S7H

F008H

10C1H

111 5H

1122H

1006H

108AH

109CH

10Q70H

-— =

Effect

gives a delay of one sscond a%
4fMHz or two seconds at ZMHz.

outputs = space (20H} through
5YS 1. Corrupts A.

gutputs te Part @ the mask of
this port held at location
JCcO3H.

reads a hexadeecimal numbser from
tha keyboard. Digits cycle round
if more than 4 digits are

enterad. txits if a non=hax
character ia pressad% On return

HL contains the hax number

(padded to the left with zarces),
C econtains the number of digits
antered, A contains the terminator
and bit 7 on B is set if a minus
sign was aentered within the
number. Bit 6 on B is set if

the number centaine only dansry
digits.

*Cxcapt a minus sign '-'.

sutputs the hex value contained
in DE through 5Y5 1. Corrupts A.

mutputs the hex valuse held in A
through 5¥5 i. Corrupts A.

prompts via '$' and then reads
up to 14 characters from the
kayboard {via S5YS 2} entering
tham into QC77H onwards, Only
ENTER/NEWLINE acts as a termin-
ator, Corrupts HL, DE, BC ang A.

fast message output, Takes the
characters from tha addraess in
HL onuards and 'pokwea' them into
the video mamary (does not uss
5¥5 1). ABny character in the
ranga B1H ta 00H inclusive ects
as a tgrminator aof the string,

prompts for 'First:' and then
tLagt:' and expaects hex addresses
te ha input, via 5Y§ 2, after

the prempts. On exit DE contains
the 'First’ address, BC the

'{ ast’ ang HL the differance.

If 'Fipst' i3 greatar than 'Last’
then the message faerror' is
displayed, Corrupts A,

rglow' message output. Takes the
characters from the address held
in HL and outputs them through
5¥s 1, Only 0O0H acts 28 2



Call N gma dddress Effact

terminator. Used to output
graphics and intgrpretsd ETRL
characters. Corrupts A and HL,

F714 CRAOUT J&SCH outputs a carrjage return
character (ODH) through 3Y3 1.
Corrupts A.

FB DISPG 12884 gutputs a page of text to the
video, On entry HL =hould peint
to the start of a line aof text,

B should contaln the numbar eof
lines abpve the lime in HL that
you wish displayed {0-14) and C
should cantain the column position
of ths cursor within the lins,
gstarting frem 1. On exit OE
contains the cursor positien in
the wvideo RaiM and A is corrupted.

7.2.3 Routimes 1CH to 7FH.

These routine numbers are availahle fer the programmer's oun use,
an 5¥5 ('F7') calls with any of thess arguments control will be
passed to location FTEXT {0C46H) with the routime number in A.
Locations O0C4&H, GCA7H and OC&8H contain FFH on fnitialisation so
that & '6reak' will occur if these routines are used 'celd'.

However the three locations UC4EH - OCABH may be changed by the
programmer to cause a jump to 2 USEr routine which will handle
these SYS calls. 30 you have the possibility of calling frequantly
used routines within your oun program by using twa byte 'F7' cells,.

femember to use a JP instruction ('C31) at DC4AH, not a CALL
instruction. At the end of the routine called to handle these calls
izsue a RET ('C9') instruction and control will be passed back to
the instructicn after the original F7XX call.

.3 RST 3BH - 'FF'.

When this reatart is encountared contraol is passed directly to
the cods whiech displays the Front Panel after displaying the
message ‘Break'.

If the Memory pointer has the same value as the address hald in
8RKADR (OCSEH) then the FFH is replaced with the charactar hald
L1 BRKWAL (OC7d4H).

Tha effact of the abgve is to prowvide a breakpoint in a particular
piece of code by sztiing FFH at the relevant point, When the FFR is
axecuted the front Panel diaplay will appear showing the registers,
flags and memory as they were prier to the execution of the
restart. This is obwviously very useful for dehugging assembly
programs. Mote that if the breakpoint was set using tha Front Panal
‘H' command then the original byte which the FFH replaces is
remembered and is replaced just before the Front Panel oisplay
appears.

For further detsile sea the Front Panal 14! ang 'K' commanda 1n
Sacktian 1.
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3.4 HRSTs 00K to 204 = 'EF?' to 'E7',

5T 00H ('C7') restarts the monitor by transferring control te
addres= 000CH i.e. it performs a cold start,

The other 4 restarts ['CF', 'D7', 'OF', and "E7'} restart to
locations 000D8H, 0010H, 0018H and O020M respectively. These latter
locaticns contain JP instructions which further transfer control
to GCI7?H, OC3AH, DC30H and DCACGH respectively 1,e. thase restarts
are vectared through locations in the workspace RAM,

On initialisetion (RESET or s eold start) all these locations
within the werkspace contain FFH so that invoking any of the
restarts 08H te 20H will causs @ 'Break’ to occur at the relevant
address in the workspacsa.

Howevar tha progremmsr can amend these locations to contain jp
{('c3') instructions to transfer contral to varlous user routines

which respond to the various restarta. Thess rovtines ahould
issua o RET ('C9'} instruction to return control to the instruction

immediately following the restart.

The above hanmdling of the ZB0 restart instructions gives the
programmar s great deal of flexibility and powsr within his/her
pProgram,

3.5 Self Locator.

There is & wvery small routine within NASMON at location 0032H.
It consists of the twe one byte instructions: EX (SA),HL and 1A (HL),

The effect of a CALL to this location is that, on return from the
call, HL is sst up with the addrass of the instruction after tha
CaALL and the arigimal value of HL iz on the stack.

This is very ussful for writing Position Independent fode since it
emables a program te find out where it is located.

Remember that this routine sffectively decraments the Stack Pointer
by 2 - do not forget to PORP HL back of f the stack before proceeding.



%iSMON's workspace axtends from OCOOH to ODOBH although memory
above 0DDOBH is used dynmamically by tha Frant Panel 'S5' command,
sae Sectian 1,

On a RESET or a celd start locaticns OCOOH to Oc2z7H are initialised
from locatioens 1104H to 11FBH within tha moniter, OCZ8H through

OC48H are set to FFH and OC&3H through QCSBH are set to QOH. The

usar is then prompted to enter the address of the rzguired start

of text, or default it to 4000H, When this has been dane FARG1
(gcssH}, FARGZ (DCSEH), MARG! {acsoH), marRG2 {OCSFH) and MARGS
(0C51H) are all sat to this text-start address. Finally ENDRAM(DC&3H)
is =met to contain the address of tha last byte of RAM, assuming that
RAM starts at ADO0OH and is cantinuoua,.

The pemainder of the workspace ia not initialisad.

On a warm start (S¥YS © or 1P 3) only lacations OCOOH te OCOBH
inclusive are ipitialised and they are set from locations 17104H
tg 1104H within ths manitor.

FA43G1 through MAAG3 are set to the required start of text whensever
the sditor 'T' ang 'U' commands are used.

Details of the contants and uss of NASMON's workspeca now follou:

Address Name Initialised Funcstion
value
OcocH VLINES OFH number of lines on the video

screen that will he scrolled.
Mota that, initially, the top
line is not scrolled.

NCO1H USTART osaAH addreas of tha *'top! of the
wideo RA4M i,s. the addregss
from where scrolling will
atart - louw ha'f of addreas in
OCC01H, high half -in OCOZH.

OCO3H PORTD 00H mask of Port 0. See NASCOM
documentation fer details of
how Port 0 is used., Use 5Y5 18
to update the port - séase Section 3.

CCO4H FLAG 00x the system flag used by NASMON.
The following bits are used:

O - usad by DEOQUT and AOUT to
determine whether output
should go through S5Y¥5 1 ar
be ‘'poked' to (HL).

2 - uysed by tape routines to

J decide whethsr data should
be loaged into its associatec
addresa or appended to {TEND).

4 - uaed in the kayboard rouvtine
to determine whether the
function of the SHIFT kay is
inverted (1) or not (3).



tddress Name
acgsH PaT1L
OCO8H PAT ZL
0CQA7?H CURPOS
OCQ9H MEMPOS
ocoed REGPT
OCOCH KOELS
OCOEH KDELL
AC1CH NEMVYEC

Initialised

valua
ya_-da

aaH

oos

c80AH

4000H

10H

DOADH

0200H

C30902H

Function

tha length of the last siring

of charactars that were defined
by tha Front Panal 'S* command,
or the length of the cutrent
aditor Find string - see Secticn
2,3,

tha length of the currant
editor Substitute string -
sea Sectien 2.3,

contains the current address of
the video cursor.

contains the address around
which the memozy display in
+has Front Famel mode ia
centrad = the famary pointer.

determines which register ({=I»
1Y, IX, HL, DE, BC, AF) is
addressed by ' ' 1Ia the Front
Panel display (10" to 02H inm
twos)},

controls the dalay betuean
repeated characters; the lower
the value the faster a given
character repeats if held down.
Modifiead by CTRLE and CTRLU.

controls the Iinitial delay
batwean pressing a kay on the
keyboard and having the
character repeat - the lawer

the value ths shorter the delay.

this location ias called

every time the Front Panel
display is updated. When
initiglised it simply cauvaes a
further jump to locetion {2Q09H
which contains a RET instruction
and ao doas nothing. However,

if NASNEM, our 24K disassembler,
iz loaded and has besan
initialisaed te interface with
NASMON (either via 'W' or hy

a direct jump) then NEMVEC will
route control through NASKEM so
that a disassembly of the
current instruction appears on
the top lima of the Front Panel
display., The disassembly may be
turned off by entering 02H at
lecation OC12H.



Address Mame Initialised Functian

yalue

QC13H CVECT C30020H a general purpose vectored
jump. Originally set up to
anter NASGEM, our 3K assembler.
Mmodified by WASPAS to snter the
compiler and compile the text.
fccessed wvia the editor 11
command.

OC16H RVECT C300G18H a general purpose vectored
jump, Originally =8t up %o
entar NASNEM, Hisoft's 23K
disassembler.

Modified by NASPAS so that its
ume will run the previocusly
campiled ohject program.
nccassad via the editor 'R?
command and the Front Fansl
"0t command.

ac194 UyIDVEC £36206H the 5Y¥3 1 vector. 5et to
entar OUTCH.

QCICH KEYWVED C32B10H tha 5YS 2 vector. 3et to
enter K3CAN.

BCAFH TROVEC C3E287H the 5YS 3 vector. 3et to
gntar TROUT.

OczzZH TPIVEC C30010H the 53Y5 4 vector, Set to
anter TPIN.

QL2sH PRNVEC C3LO07H the 5Y5 & wvector. 5S5et to
sntar PRINCH.

QCZEH I01VEC FFFFFFH tha 5Y5 6 wvector.

gcz2eH T02VEC FFFFEFH the SY5 7 vector.

OC2EH TO3VED FFFFFFH the SYS & wacior.

GCIH 104VEC FFFFEFH the 5Y5 9 vector.

0Cc34H I0SVEC FFFFFFH the SYS 10 vector. Also used
by MNASPAS.

QC37H RSTCF FFFFFFH thg R5T B vectar.

QC3aH RSTO7 FFFFFFH the 95T 16 vector.

OC30H RST DF FFFFFFH the RAST 24 vector.

QC 404 RSTE? FFFFFFH the RST JI2 vector.

OC43H NEMIEXT FFFEFFH the NMI extension vector.

Control will be passed here
if an HMI is invokaed directly
i,8. nat through kit 3 of Port O.



Address Hema
BC46H FPEXT
QcagH REGALT
DCaAH KEYMAP
AC53H KCOUNT
OC55H BRKADR
Ocs7TH INSPOS
OCS59H F ARG1
OCSBH FARG2
QLEDH MARG1
OCEFH MRRG 2
OCE1H MARG3
QCe3H ENDRAM

Initialised
value

FFFFFF

00H

00 ooH
QUOOH
0O00H
odoaH

00H

00a0H

DoaoH

DagoH

4000H

40Q00H

4000H

4000H

4000H

gnd af RAM

Functian

the F7 extension vector, Control
will be passad here an any S5SY3
{F7) gall with an argument in
the range 1CH to 7FH inclusivs.

detarmines whethar the standard
{if 0) register set ls displayed
in tha front Paneal or the
alternate register set (nom 0J,

ths keyhoard 'map' used to store
the currant state of the
keyboard, row by row.

used in the Xeyboard routine
to decide when to repeat a
key that iz held dawn - a
temparary ators,

the address at which the last
breakpaint ves set using the
Front Panal 'H' gommand,

the address within the current
taxtfile at which sn 'I'nsert
is taking place. Also acts as
a flag shouing (when mon-zero)
that Insert mode has Geen
pnterad.

contains the address of the
first Find pointer - see 'F!' in
Secticn 2.3.

contains the address of thae
sacond Find polnter - sas 'F' in
Section 2.3.

contains the address of the
first Move pointer - sse "M’
in Section 2.3.

contgins the address of the
secand Move pointer - see 'M'
in Serction Z.3.

contains the address of the
third Move pointer - sga ‘M
in Section 2.3.

cantains the addreass of tha
last byte of RAM in the system.
fissumes that RAM starts at
4000H and i= coptinubus.



Addraas

acesH

QC67H

gC69H

QCBBH

QC&DH

OCEFH

OC71H

DC73YH

0C74H

oC75H

oC77H

Hamea Initialised
value

LASTR

LASTR

TATPOS

BUF POS

TEMP

TEND

CT AE

WEMOD

BRKVAL

TSTAT

NAME

function

contains the velue of the
Memory pointer at which the
last Front Panel 'X' command
was issued.

ceontains the value of tha
Memory pointer at which the
lagt Frant Pansl 'R* command
was issued,

the current text position in
the Editor mode i.e. the
address of the character that
theg curscr is currently
addressing in the Editor mode.

the buffer pasition. When
using the Ingert mode within
the text editor characters
ara enterad into BUFFER and
BUFFDS indicates the position
within BUFFER, When the text
has been emptied from dUFFER
into the main textfile thean
BUFPDS is set to BUFFER + 1.

a temporary store uvesd by
the string search commands.

containg the address of the
current end of text which is
one greater tham the address
af the last end-of-linae
character.

contzins the addrass of the
current command table being
used by the Editor.

the number af commands
present in the current
command table being used by
the Editor.

the value that was replaced
with FFH when the last Front
Panal 'H' command was lssuad.

contains the address af the
start af tha current textfila,

a 14 character buffer used

to holc any string {padded to
the right with spaces} entered
via the routine TPNAME or the
Toutine GPNAME. Used by tape
rovtinas within NASMON,.



Address

Wame
QCBSH BUFFER
ooDo7H PATERN
0a00H FINORPT
OBECH SUBSPT

Initialised
value

Funection

a 130 byte general pUrpgse
buffer used by, inter alia,
NASMON tape load rcutine,
NASMON Insert text routine
and MNASFAS,

a buffer used to store the last
string aof characters defined

by the Front Panel '3’ command.
Al=o used as a temporary store

by the tape load routine.

a buffar in the top line of
tha video RAM used to hold

the current Find string -

aem the 'F' command in Section
2.3,

a buffer in tha top line of
the wvidec RAM used toc hold
the currant Substitute string
- s8e the 'F T command in
Section Z.3.



SEBENDIX 1 oM EXAMPLE FRONT _PAIMEL DI3PLAY

¢#==========1=====:======:=======3SE

= pPC 5000 21 0O Qo ED 58 00 58 87
SP OFFE 20 47 DB D2 17 I0 F8 DA
Ix 0000 C3 65 03 C3 94 03 54 &F
I¥ 0434 57 69 74 6B E3 28 22 0%
HL FFFF 7F C3 65 03 C3 94 03 Sa
DE 2145 FF FF FF FF FF FF FF FF
BC S2CD 18 Ca 9C 03 FE 0D 28 D4
aF  3CFF SZ H UNC
aFFg 7E 4FFA ED 4FFE E1 sgdz 0aQ 5006 SB
AFF7 FE 4FFB F3 4FFF C9 5003 ED 5007 B7
AFF& 20 4FFC C1 =5000 21+ S004 58 5008 EQ
4FF9 38 4FFD B 5001 00D 5005 G0 5009 52

Shown above is a falrly typical Front Fanel display.

The first 6 linmes of the display contain the registers, the nama
first (PC to 6F), then the value presently held by ths register
and finally the contents of the 8 loecations starting from the

address held in the register.
The Flag register is decoded ta show the flags currently set in
the bit order that they are set within the register.

A Register pointer ™' points to the register currently addresssad.
See Section 3 for detaila of modifying fegisters.

The 20 byts memory display belouw the registers is ogrdanised as tha
address (7 bytes) folloued by the contents {1 byte) of the memcry

at that address. The display is centred around the current Mamary

pointer, indicated by = .

Cammends (sse Section 1) are entered on the bottom 3 lines of the
scresn in response to the prompt '_'. The gisplay Is updated after
each ¢cammand is obeyed.
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APPENDIX 2

FORMAT OF TAPE FILES.

Filegs are output to and read from tape in 128 byts blocks with

a header labsl preceding the data

Details are given below!

1, Header labal.
ADOBOCTTF FNNNNNNNNNNNNCE
Kay:
aD start of label.
as length of & character nama,
gcv?  address of NAME (see Section 4).
FF gignifies header label.
NM,.NN up to 6 character filename, padded with
cC checksum,

2., Data block,

3.

4OLLAAAAOODD .. oo s saeeDOCC

Key:
40

LL
RAAA
ad

pG. .00
cC

start of block,

length of black, normally 7AH,
address in maemory of start of data.
signifies data block.

up to 122 (7AH) bytes of data.
cheackaum.

Tralilaer latel,

spaces.

4D00S55501CC

Key:

40 start of label.

oo zeto length, ng data.

83555 the automatic start address, jumpad to at end of
01 signifies traiiesr label,

cC chacksum,

-37 =

and @ trailer label fellawing 1it.
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S2RENDIX 3.,
Pyes 1| errorsi 04
AP
hul= el
HeE3
Elaih)
75 51
64,2/
gy
fRag
aeas
459 18
SaaDb 233t
Aaca aaiz
TS qE13
BLEF Ly
p4BT 815
aso9 a6
eBL7T
2EGR an1a
BECA FVRE wgra
8EE2 FraF eI
aE @7a4 Bazl
35 PRE  GEX2
BEGH AiDZEd ER23
2EED EDBG 5 e
BEEF 2IBCHE 3825
BEL1Z 3&CT pazZE
id4 COOSRE  @@c?
HElV 21498BE pE2e
BE1d F713 aase
¥IC F713 bl g
BELE }lag4s @3l
PE21 EDTIVIEC @ATZ
QEZS 23 QAT
GEZE 23 2834
BELT 23 575
SEZS Q108EG  3ATS
#2B 3EFF QezEr
262D ES aaza
BEZE EDEL @azs
#E 5L
BE= aD Goal
BETE 216068 342
BEIn BT dad 7
3T ED4Z ca44
BEZD 44 P04%
BEZA 4D G248
9ETE EL Gaq7
BETC EDBa [k by
HIE TE BE49
BETF 3C agsa
BE4E 20E4 aas5l
BE42Z EDS3EFEC 995L
REdS Frea BEs3
2254
BeE43 ab @853
FE49 4F 1615 i Y
#*538 g8 217 b
aEge
HET9 BRSS
Pass £ errocs: 24

a_YEXT CONVERTER FOR
BR=XXEK =-

mEEEESRSSESS

tRoutine to cobvart g PRSION 3 fe

iEvecute at fotaet’ and. wher Fropeted with ¥, enter ihe nEas
; of the atd test File and stare he LaFe.
iThe nld file will Be tozced and wou will then be athed bo snter
the start address sf the old iz, The File will then be
Eaates
temen B 000
andlim EQU 1X
ret, ECIf #C9
TETRT EGL #0775
TERD EQU  #CSF
LORD EQU  H4ET
SHUE  Efl #TE9
OFG  #EBD
start, SYS 14 +oqerellzng to Yull scorsen
s4s 15 3 soprEen
LD HL . 1280 sue APe YASMON losd routine
Le [Z.end the ard of Lhis routins
LD BCLsRLE-LOAD =nd .,
LEIR
LD HL.end+ssl serlace the P ZHLD here
LD CHL et ruith & RET <o ihat the load
CRLL end froutime maw be callad,
LD HL texmsd st old ted ztard
Vs 25
NS 19 iim HL.
LG DE.texney e tamt stapt im CE.
LD «T=TETL.DE fand :n T3TET,
IHMC HL fincrement over line Jdelimiter
loor THC HL iincrement over
EME  HL ithe lime rember,
Llr BC.8 iset up BC Tor the IRIT.
iy 8-} Fzearshy for #FF
PLISH HL fetapding st the ouprent text ling
CPIR
DEC HL iEaire +ootho 35T ard
LD fHL).endlire jrerlace 1" etk oa 3b.
LD HL .8 fmake BC pozidive
GF A ity ==ubtrac+x 4 from 9,
SEC  HL..BC
Lk B.H BC gives length of FPurs
L c.L ftaxt + line delimitar.
e0P HL sredain Lhe beainning of the ling.
LDIR fiave the iine wp
LG . TH> fand chechk for ire
IHC A jend of ext.
JR  NZ.laop e - da another line...
L0 ETEMD:.CE jues — ypdste TEHD
SNE © fand sxit.
texmed OEFB 132
DEFM "0ld tewd ziseni"
DEFE B
end RN I

.
1iE o
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