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Purpose of  th is  document

This  document  descr ibes the ins ta l - Ia t ion and usage o f  vers ion
2 .10  o f  t he  Mu l t i t oo l  Se rve r  f o r  t he  He1 ios  ope ra t i ng  sys tem
v e r s i o n  1 .  1 .

Bes ides the ins ta l la t ion o f  the sof tware,  the usage o f  parsy tecs
Mult iTool  t ransputer development system running under the Hel ios
operat ing sy tem is  exp la ined.

The system assumes the or iginal  parsytec reLease of Mult i fool
beeing instal- led on your host maschine, so that documentat ion
should  be used for  fur ther  in format ion about  Mul t iToo l .
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Hel ios l , tu l t iTool  Server Introduct ion

2 .  I n t roduc t i on

The Hel ios-Mul- t iTool  server al lo\^/s you to use parsytecs powerf  ul
MuLt iTool t ransputer development system direct ly under the
distr ibuted operat ing system HeI ios .  V' I i th the Mult iTool  server
running as a normal appl icat ion program under HeI ios aI l
u t i l i t ies  and add i t iona l  too ls  based on Mul - t i too l -  are  ava i lab le
too. The Hel ios-Mu1t iTool server makes use of the normal
ins ta l la t ion o f  Mul t iToo1 and needs on ly  a  very  s imple
ins ta l  la t ion procedure o f  h is  oh ln .

The server has been developed according to the protocols and
funct ions o f  the or ig ina l  Mul t i too l  5 .0  servers  for  the d i f fe rent
host  sys tems l ike  IBM-PC /XT/AT,  SUN-3/  SUN-4 ,  VAX,  oF Apple
Macin tosh I I .  In  order  to  have the fu I I  exc l "us ive ly  access to  the
transputer nodes running under Mult iTool  the server assumes an
addi t iona l  t ransputer  or  a  network  o f  t ransputers  d i rec t ly
connected v ia  a  l ink  to  the Hel ios  node the server  is  to  be
star ted.

The reader  o f  th is  paper  is  expected to  be acquain ted wi th  the
standal -one vers ion o f  Mul t iTooL on h is  host  computer  sys tem and
wi th  the Hel ios  Operat ing System.

This  manual  re fers  to

1 .

and

2 .

The MultiTool transputer development
further referred as 'MuIt iTooI I

s y s t e m ,  R € l e a s e 5 . 0 ,

T h e  H e L i o s  O p e r a t i n g  S y s t e m ,  V e r s i o n  L ,  R e l e a s e  1 .  1 ,
r e f e r r e d  a s  r H e I i o s t .

fu r ther
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He1ios I ' lu l t iTool  S f ns t I I a

3 .  I n s t a l - l a t i o n

This .  chapter descr ibes how to get the software i -mported on any
par t icu lar  machine and a  f i rs t  run for  a  checkout  ö f  the sys tem.
The Mu1t i too l  re l ies  on log ica l  keys denoted tKEyl .  Some of  these
log ica l  keys (  i .  e .  IENTER TOOLKfT]  )  had tö  be mapped to
d i f fe rent  phys ica l  keyst rokes,  because the HeI ios  server  does not
pass a l l -  keys to  the app l ica t ion ( the Mul t iToo l  server  in  th is
case) .  Experienced Mult iToo1 users might have a Iook at  ther rmtkeys .  def  t r  f  i1e .

3  .  1 .  Suppl ied sof tware

The suppl ied data
t r  

/ b i n t t  ,  
t t / s y s t e m r r

components:

/bin :

mtserver
testkeys
mtooL

/system :

mtkeys.  def

mtkeys. ibm
f i leut i l -  .  cut

/etc :

HlMTOOLl.  rm
H1MTOOL1 . map

medium contains three subdirector ies named
and t t /eLct t .  You should  f ind  the fo l lowing

the server program
a keyboard checkout ut i l i ty
a  she l l  sc r i p t  f i l e  f o r  s ta r t i ng  Mu1 t iToo l

t he  de fau l t  used  keyboard  de f in i t i on  f i l e
(  i n  fac t  a  copy  o f  mtkeys .  i bm )
the  keyboard  de f in i t i on  f i l e
an  enhanced  ve rs ion  o f  the  f i l e  u t i l i t i es

example resource map for 2 transputers
compiled resource map
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Hel ios  -  Mu l t iToo l  Server  Ins ta l l a t ion

3 .  2 .  Ins ta l la t ion procedure

This  ins ta l la t ion procedure cons is ts  o f  two s teps:
machine dependand and the host independand part .

T h e  h o s t

Fi rs t  you should  copy (  recurs iv ly )  the d is t r ibut ion medium
complete ly  in to  a  temporary  d i rec tory ,  ca l led < temp> here.  On a
PC th is  may be located as |  /c /Empt  ,  on UNIX machines as ' , / tmp '  .

The suppl ied disk contains three subdirector ies named t t  /b in" ,tt / sysEemrr and tt / et.ctt . The " /bintt directory contains the server
program rrmtserverrr ,  a shel l  scr ipt  for parameter supply named
Itmtool t t  and a keyboard checkout ut i l i ty ,  " testkeystt .  The
t t / sys temr rd i rec to ry  con ta ins  an  use r  de f i n i t i on  f i l e  f o r  t he  fBM
PC, f tmtkeys .  ibmtr .  In addi t ion to that,  you should instal  I  the ne\^/
f i le  handl ing u t i l i t ies  .  "  /  e tcn conta ins  one s imple  resource map
fo r  us ing  one  He l i os  node  and  an  add i t i ona l  Mu l t iToo l  node
(rn in imal  conf  igura t ion )  .

You can ins ta l l  a l l -  the f i les  d i rec t ly  f rom Hel ios  us ing the
fo l lowing commands (NOTE:  These are  Hel ios  commands,  NO MS-DOS
c o m m a n d s  ! ! ) :

cp <temp> /bin/ * /heJ-ios/bin
cp <temp>/system/* <root>/mtool /system

where <temp> is  the Hel ios  spec i f ica t ion o f  your  temporary
d i rec to ry  (e .9 .  / a  i n  a  PC imp lemen ta t i on )  and  < roo t>  spec i f i es
the  pa th  to  you r  r r /m too l t r  d i rec to ry  (e .9 .  / e  i n  a  PC
impl ementat ion )  .

For  a  PC th is  w i l l  resu l t  in  typ ing the fo l lowing commands:

cp /a/binl*  /heLios/bin
cp / a/ system/:t / c/mtool/ system

Use I  rehash I  to teI I  Hel ios that there are addit ional  commands
ava i lab le  noh/ .

You may delete the contents of  the temporary directory no\^I .
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H e  I  i o s s t a l  I

3 . 3 .  S y s t e m  s e t u p

To set up your Hel ios system
environment,  you have to

te l l  He l ios  the topo logy o f
naked or nat ive transputer
ins ta l  Ied .

to use the Mul- t i fool  programming

your t ransputer network containing
nodes,  where Mul t i too l  w i l  I  be

prepare a  Hel ios  she l l
keyboard def in i t ion  f i le .

The transputer topology
f i les .  For  the checkout ,
before  boot ing Hel ios .

sc r ip t  f i l e  to  s ta r t  Mu l t iToo l  and  a

descr ip t ion is  done in  t  resource mapt
p lease ins ta l l  the map t tH lMTOOLl  .  map"

To estab l ish  the defau l t  path  to  the MuLt i too l  d i rec tory ,  you
wi l l  have to  ed i t  the mtoo l  she l - l  scr ip t  f  i le  in  /hre l  ios lb in
which is used to start  the Mult iTool-  server.

The  f i l e  l ooks  l i ke  th i s :

# t /heLios/bin/ shell
mtserver  - r  /c  -b  <xxx>/mt load.cde - f  <xxx>/mtoo l .cde - l  $*

P lease change <xxx> accord ing to  the path  in  your  ins ta l la t ion to
get down to the Mul-t iTool .

You  have  to  c rea te  a  mtkeys .de f  f i l e  i n  /m too l / sys tem.  Th is  f i l e
al lows you to add ne\^/ function keys and key seguences to the
defau l t  se t  o f  Escape sequences and to  def ine a  he lp  screen for
these  keys .  The  f i l e  tm tkeys .  de f  i n  t /m too } / sys tem '  de f i nes  a
set  o f  Mul - t i too l -s tandalone l ike  funct ion keys.  Th is  f  i le  can be
used as a  defau l t  (use <xxx> ins tead o f  |  /mtooJ- /  |  i f  necessary)  .

The formal  semant ics  o f  the def in i t ion  f i le  is  g iven here in  the
form of a BNF grammar.

< d e f i n i t i o n _ f i l e >

<dec la ra t ions>

<help_declarat ions>

<help_I  ines>

< I  ine>

<key_declarat ions>

<key_def in i t ions>

< s ingl e_key>

<dec lara t ions>

<help_declarat ions>
I . f "y_declarat i -ons>

help t  <he1p_I ines>

<I ine> <he1p_I ines>

rr  <asc i i  characters>

<dec l -a ra t i ons>
<dec la ra t  i ons>

)

keys t  <key_def ini t ions> )

<single_key> <key_declarat ions>

<sequence>  =  < f t . name>
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He l ios  -  Mu I t iToo I  se rve r  rns ta l l a t i on

<sequence>

<char>

<char> <sequence>
<I ine> <sequence>

Oxchexadecimal-  character code>
O<octa1 characEer code>

<decinäf charactär code>

The comment inducer t  #
comment .

marks the rest of  the same I  ine as a

To explore your keyboard input codes, you might use the testkeys
ut i l i ty.  I t  pr ints the hexadecimal code and the character
representat ion for each input code. Thus, you may f ind the input
code sequences generated by the di f ferent keys on the keyboard.
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Hel ios  -  Mul t iToo l  Server  Ins ta l la t ion

3 . 4 .  C h e c k o u t

Accord ing to  the setup,  w€ are  us ing the Hel ios  resource maps
"H1MTOOL1.* r t  fo r  a  checkout .  Ins ta l l ing  these maps can be done by
e i ther  copy ing HIMTOOL1.  map to  defauLt .  map,  probably  in  /  e tc ,  or
by changing the in i t rc f i le.  The network requirements to run the
Mul t iToo l  server  are  exp la ined in  deta i l  in  chapter  4 .  By th is
operat ion,  w€ assume your  network  look ing I ike  th is :

The cor responding resource map is :

\-/ subnet /Cluster (
coNTRoL Rst_AnI  [ /c luster /0O ]
t e r m i n a L  0 O  {  

- I O ,  
|  

- 0 1 ,

)
t e r m i n a l -  0 1  t  

- 0 0 ,  
|  ,

)
te rm ina l  IO  t

P c  - [ c 0 1 2  ] - [  0 ]
HeI  ios

T 8 0 0
mtserver

t 2 l - t 0 l
Mul t iToo l

T  B O O

H E L I O S ;
Mnode  Rs t_An l  Ipa_ra .  d ]  ;
p t y p e  T 8 0 0 ;

NATIVE;
p t y p e  T B 0 0 ;

r o ;

I f  your current t ransputer topology does not match with this
conf igurat ion, please change ei ther our example H1MTOOL1 or your
conf igurat ion.

Please reboot the system with the nehr resource map being val id.
After having booted HeI ios change to the main Mu1t iTool directory
of your system:

cd <disk>/mtool /exampLes

with <disk> being the path to your standard Mu1t iTool system. For
example:

cd / c/mtooL/ examples

I^I i th this conf igurat ion you can start  your MuIt iTooI system by
typ ing:

mtoo l  2

Now you should get some informat ion on the screen ,  and the L ine
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Her ios  -  Mul t iToo l  server  rns ta l la t ion

boot ing root  t ransputer .  .  .

a f ter  a  whi le  you should  f ind  your  s tandard Mut t iToo l
env i ronment ,  w i th  the * . top fo lds  } is ted on the screen.  Press ing
the three keys IESc]  ta l  tU l  fo r  IQUIT]  w i l l  te rminate  the
MuI t iTooI  server .

Th is  f in ishes the checkout .

1 0



HeI ios  Mul t iToo l  Server Hel ios network reguirements

4.  Hel ios  network  requ i rements

Before start ing the HeI ios-Mult iTool  server you should be sure
that the transputer node on which you start  the server is
connected to nat ive transputer nodes (at  least one) .  The
transputer nodes you wi l l  use with Mult iTool-  may only be known by
Hel ios  as  NATM nodes,  because Mul t iTooL wi l l  use th is  nodes
exc lus i ve l y .

Simple example:

Assume the fol lowing total  network layout:

Hel  ios

Mu l t iToo I

Iatre want to use only
Mult iTool .  Thus the
se rve r  o f  He l i os  i s :

the node /  OO for  HeI  ios
appropriate resource map

a n d  /  O L  f o r
for  the network

o

/ o o

2

0

3  / O L  1

2

1 1



H e l i o s  - l t iTool  Server

subnet  /C lus ter  (
CONTROL RSt
terminal- 0 0

Hel  ios ork r l -r ent  s

HELIOS,.
Mnode Rst_AnI  fpa_ra.  d ]  ;
p t y p e  T B 0 0 ;

NATIVE;
p t y p e  T B 0 0 ;

I O ;

AnI  [ /C lus ter /00 ]
t  

- r o t  
|  

- 0 1 ,

)
t  

- 0 0 ,  
|  |terminal  01

terminal-  IO

)

I{ i th that resource map, Hel ios knows about the second processor,
but  i t  does not  boot  i t  as  the /OL node has the Nat ive  a t t r ibute .
fn  that  case,  node /OO wi l l  run the server  program and node /OL
the main  par t  o f  MuI t iTooI  as  the root  processor .  The genera l
behav iour  o f  the combinat ion o f  the I /O node,  node /OO and node
/OI can be compared to the standalone MuIt iTooI version with one
except ion :  v/e have added one transputer between the part  running
on the host  sys tem ( I /O)  and the par t  wh ich runs Mu1t i foo l .  Node
/  OO wi l -  I  ac t  I  i ke  the i /  o  par t  o f  the s tandalone vers  ion .  Af  te r
hav ing booted HeLios wi th  the above resource map,  change to  the
main Mul t iToo l  d i rec tory  o f  your  sys tem.  Assuming a  s tandard PC
MuI t iTooI  ins ta l la t ion on dr ive  C (wi th  the main  d i rec tory  ca l -  led
c :  \m too l  )  ,  j us t  t ype :

cd / c/mtoo}/ example

Now \^re can start  the HeI ios-Mult iTooL server by typing

mtool 2

As shown in  the d iagram,  node /OO is  connected to  node /OI  v ia
i t s  l i nk  2 .  The re fo re  h re  spec i f y  a  | 2 |  as  the  ob l - i ga te  l i nk
number .  Mul t iToo l  w i l l  s tar t  as  usua l  and you can use i t  in  the
same hray as the standalone version with some sl  ight changes in
the keyboard layout.

L 2



Hel ios -  Mult iToo1 Server Hel ios network requirements

Dtore complex example:

Assume the fo l lowing total  network layout

l r le want to use the subnet consist ing of  nodes /  03 ,  /  04 ,  /  07 and
/06 (which forms a s imple  I ink-2 / I ink-O p ipe l ine)  for  MuI t iToo l .
The rest of  the network should be used as normaL He1ios nodes.
Thus the appropriate resource map for the network server of
H e I i o s  i s

o

/ o o

2

1

/  o 4

2

0

3  / O 2  2

1

L

/ o L

2

3

2  / 0 6  O

0

3  / O 5  1

2

1 3



HeI ios -  I t tu1t iTool Server Hel ios network requirements

subne t  /C lus te r  t
CONTROL Rs t_An l  [ /C lus te r /  o0 ] ;
t e r m i n a l  O O  t - I O t  t - O 2 ,  ;  H E L I O S ;

Mnode Rst_AnI I pa_ra . d ] ;
p t y p e  T B 0 0 ;

)
t e r r n i n a l  0 1  t - 0 2 t  , - 0 5 ,  t  H E L I O S , '

p t y p e  T B 0 0 ;
)

t e r m i n a L  0 2  {  
- O O , - 0 6 ,  - 0 3 ,  - 0 1 ;  

H E L I O S ;
p t y p e  T S o o ;

)
t e r m i n a l -  0 3  ( - 0 2 t  , - A 4 ,  ;  N A T I V E ;

p t y p e  T 8 0 0 ;
)

t e r m i n a l  0 4  { - 0 3 t  t - 0 7 ,  ;  N A T f V E ;
p type  TB00

)
t e r m i n a l  0 5  t - 0 1 t  , - O 6 ,  ;  H E L I O S ;

p type  T800

te rmina l  06

termina l  07

terminal- IO
- 0 0 ,  

,  |  ;  I O ;

)

He l i os  w i l l  on l y  boo t  t he  nodes  /OO,  /O2  and  /O5 ,  äs  the  o t t
nodes are marked as Nat ive.

Of course ,  H€I ios aI  lohrs you to start  Mult iToo1 on di  f  f  er t
nodes at the same tirne. !{ ith the above network layout you r
s tar t  the Hel ios-Mul t i foo l  server  on node /02 (us ing r remote l

- J  ano the r  sheL I  twsh  Oz t )  boo t i ng  node  /O3  v ia  l i nk  2 .  Us ing
d i f fe rent  she l l  you can s tar t  i t  on node /O2 too,  boot ing \
Link 3 the node /OI with the maj-n part  of  Mult iToo} .  The }at t
possibi l i ty needs another resource map as the above one, becat
b/e want to have access to the nodes /  OL and /  05 exclusively.  )
should note that the host screen usual ly can support  only (
shel l  at  the same t i rne and you should use IREFRESH] to update t
screen after switching from one shel l  to the other.

- 0 7 , - 0 5 ,  
, - 0 2 ;  N A T f V E ;

p type  TB00

- O 4 ,  
, - 0 6 ,  ;  N A T I V E ;

p type  TBo0
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H e I  i o s

5 .  Us ing  the  so f tware

5 .1 .  S ta r t i ng  the  Sys tem

Start ing the system which hoLds at least two transputer
1 MByte external memory per transputer requires the
steps, which are descr ibed above very detai led.

connect the two nodes via a l ink cable ( the node
wi l l  run Hel ios  ( r ink  z)  w i th  r ink  o  o f  the node
wi l l  run Mult iTool  (see technical  documentat ion) .

start  HeI ios

nodes and
fo l l ow ing

on which
on which

copy the resource map H1MTooL1.  map to DEFAULT. map

restar t  Hel -  ios

change the current directory to your
dj-rectory (e.  g .  r ,  /c/mtoo1/examplesrr  )

Mul t iTooI  work ing

start  the Mul_t i tool  -server
(  e .  g.  wi th the command I  ine [mtoo]_ 2r,  )

r  f  you are not abl-e to start  the system please contact your loca I
d i s t r i bu to r .

t_5



5 . 2 .  T h e  M u l t i T o o l  s e r v e r  p r o g r a m

The server  i s  ca l led  f rom the  He l ios  she l l  usua l l y  v ia  the  sc r ip t
f  i l e  r rmtoo l  ' r  (  see  above)  .  Fo r  some spec ia l  pu rposes  i t  m igh t  ne
necessary  to  ca I I  the  se rver  exp l i c i t l y .  The  se rver  command l i ne
i s  a s  f o l l o w s :

mtserver Iparameters]

Server Parameters:

-h

This  opt ion causes the server  to  pr in t  a  shor t  exp lanat ion o f  i ts
parameters .

-1 <1ink_number>

<l ink_number> is the number of the requi red r ink ( e . g . rr
Normal ly  Mul t iToo l  is  runn ing on a  Hel ios  nat ive  node
connected via the l - ink <l ink number> to the Hel ios node
the server .

_ r  2 , ' )  .
wh ich  i s

runn ing

-r <root_path>

<root_path> is the pathname of the Mul- t iTool  root directory (  e .  g .
f f  - r  

/  e t ' )  .

-b  <boot_ f i lename>

<boot  f i lename> spec i f ies  a  f i le  which is  to  be booted onto  the
Mul- t iTool  root t ransputer.  The f  i le must be in correct t ransputer
boo t  f i l e  f o rma t  (e .9 .  r r -b  /m too l /m t load .cd .e r r ) .  I f  t he  name i s
a b s o l u t e  ( s t a r t i n g  w i t h  a  , / r ) ,
concatenated in f ront of  i t .

- f  <appf icat ion_f i l -ename>

<appl icat ion_f i lename> is the name of
(  e .  g.  t r  - f  /ntool /system/mtoo1 .  cderr )  .
( s ta r t i ng  w i th  a  ' / , ) ,  t he  roo t_pa th
f ron t  o f  i t .

the root_path wiI l  be

- t  < top1evel_f i lename>

<toplevel_f i lename> is  the pathname
c r e a t e d ) .

-k  <keydef_f i lename>

<keydef_f i lename> is  the pathname of

o f  a  t o p l e v e l  f i l e  ( w i l l be

the t ransputer  app l ica t ion
I f  t he  name i s  abso lu te
wi I I  be concatenated in

L 6
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The foLlowing parameters are not interpreted
passed on to  the Mul t iToo l  i tse l f .

Loader Parameters:

by  th is  server ,  but

-p <processor_type>

This  opt ion te l ls  the Mul t iToo l  loader  the type o f  processor  i t
i s  runn ing  on .  Poss ib le  va lues  fo r  p rocesso r . t ype  a re  T4L4  ( t4L4 ,
T 4  t 4 )  o r  T 8 0 0  ( t 8 0 0 ,  T B ,  t B )  .  f f  n o  - P  p a r a m e t e r  i s  s u p p l i e d ,
T4L4 is  assumed.

-s <board_si  ze>

This  opt ion te l ls  the loader  the s ize o f  memory on the boards
that  shou l -d  be used for  runn ing the main  Mul t iToo l  kerne l .
<board_s ize> is  the s ize o f  the memory,  in  by tes ,  äs  a  dec imal
number or as a hexadecimal number (preceded by # )  .

-x

Th is  opt ion causes the server  to  ana lyse the t ransputer  before
download ing a  boot  f i le ,  ra ther  than reset t ing i t .  Th is  opt ion
may be useful  i f  you want to force the server to produce a core
dump.
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5 .3 .  The  kevboard  l avou t

Under  Mu1t iToo l  you have to  press the key sequence " [ESC]HE| |  to
get  the Mul t iToo l  he lp  screen;  i t  w i l l  be  d isp layed on the
termina l  screen:

* ** *** ** ****** *** **** ** ****** * **** ***************
* *  P S E U D O .  F U N C T I O N - K E Y S  * *

** (press any to continue) **

*************************************************

Escape-key fo l . towed by 2  te t ter  code:

move  cu rso r  ed i t i ng  f o td  hand l . i ng  code  hand t i ng  m isce t t aneous

up UP detete  char  DC open fo td  OP get  code GE ref resh ESC ESC

down DN detete  back DB ctose fo l .d  CL autotoad AL
-- ' /  te f t  LE enter  fo td  EN code in fo  CI  browse BR

r i g h t  R I  d e t .  t o  e o l  D E  e x i t  f o t d  E X

next exe NE setup SE

word te f t  tJL detete  l ine DL create f td  CR next  u t i I  NU parametefs

word r igh. t lR undet .  I  ine UL remove f  Ld RE

c tea r  exe  CE  se tec t  sP

I  ine up LU move I  ine MO f  i  te  f  o l .d  t t  c tear  u t i  t  CU parameter

t i ne  down  LD  copy  l i ne  CO fo td  i n fo  F l  c t ea r  a t I  CA

s t a r t l , i n S L  P u t c o d e  P C

end  l i ne  EL  p i ck  t i ne  P I  mac ros  run  exe  RU

copy  p i ck  CP  func t i on  0  F0  he tP  HE

star t  f |d  sF put  p ick  PP def ine mac.DM :  suspend SU

end  fo td  EF  ca t l  mac ro  CM func t i on  9  F9  qu i t  0U

A second page showing the assignment of  logical  keys to special
funct ion keys wi l l  be  shown af ter  press ing a  key:
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F1,F? ;";; 
Mur't i t""l" l l t ,:;:tn"'"""::.::t;::.*:::"::t;" 

;;;; ;;
S h i f t  B r o w s e  F i t e / U n f i t e  f o t d , '

A l , t  C u r s o r  l e f t  C u r s o r  r i g h t

F3 ,F1  Move  l i ne  Copy  l i ne  Open  fo td  Curso r  down C tose  fo td

S h i f t  P u t  E n t e r  t o o t k i t ' ,

A l , t  P i c k  t  i n e  C o p y  p i c k  C r e a t e  f o t d  D e t e t e  r i g h t

F5,F6 Get code Run exe

Sh i  f  t  Au to l ,oad  C tea r  a l .  L  Tab  Se tec t  pa ramete r

A l . t  Nex t  u t i  I  Nex t  exe

S h i f  t - A l . t  C t e a r  u t i  t  C t e a r  e x e  E S C  O U  F i n i s h

ESC RE Remove fo ld

F 7 , F B  S t a r t  o f  L i n e  E n d  o f  l i n e  E S C  D E  D e t e t e  t o  e n d  o f  l i n e

S h i f t  t t o r d  l e f t  H o r d  r i g h t

A t t  D e t e t e  t i n e  R e s t o r e  t i n e
' - ' /  S h i f t - A l , t  D e l ,  w o r d  L e f t  D e t  w o r d  r i g h t  E S C  a n d  n u m b e r  k e y  c a i t s  u t i l , i t y

F 9 , F 1 0  L i n e  u p  L i n e  d o w n  C t r t - A  S e t  a b o r t  f t a g
Sh i f  t  Top  o f  f  o td  Bo t t om o f  f o l . d  C t r t -K  K i  [  [  exe
A t t  Page  up  Page  down  C t r t -T  Te rm ina te  se rve r
Shi f  t -A l . t  Def  ine macro Ca[  [  macro"

I f you tarant to create your ohrn layout please read chapter 3
this documentat ion and the Mu]t i fool  documentat ion.

5 . 4 .  F i l e  u t i l i t i e s

The f  i le  r r  f  i l -eut i l  .  cu t f r  i s  an enhanced vers ion o f  the Mut t iTr
f i le  u t i l i t ies  for  us ing the Mul t iToo l -  under  HeI ios  (see above,

But there are some restr ict ions using special  funct ions:

,-/- The functions IWRITE PROTECT ] and IVIRITE ENABLE ] don ! t h/(
cor rec t ly  under  Hel ios ,  because the Hel ios  Release 1 .1  d(
not implernent f  i l -e at tr ibutes.

On the o ther  s ide:

The impor tan t  func t ions  ICOPY IN ] ,  ICOPY OUT]  and
ICOMPACT LIBRARIES] work as aspected.

NOTE:  P lease  use  the  naming  conven t ions  o f  He l ios  to
r e f e r  f i l e s  ( e .  g  .  u  /  / a / e x a m p l e . t o p t t  i n s t e a d  o f  r r a :  \ e x a m p l e .  t o p "  )  .
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