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1. Preface 

1.1 Introduct ion t o  the  GDS Manual 

This i s  a  t u t o r i a l ,  in t roductory  document on how t o  use the  
General Development System. I t  i s  designed f o r  musicians who 
have never used a  GDS. I t  should a l s o  be he lp fu l  t o  those who 
a r e  in te res ted  i n  purchasing a  GDS and wish t o  know more about 
it. 

This book i s  a l s o  a  reference document f o r  those who have already 
worked with t h e  G D S .  The mater ia l  has been organized i n t o  
chapters  and sec t ions ,  with an index t o  provide easy access t o  
mater ia l  which t h e  user might not  use on an everyday b a s i s ,  and 
thus might fo rge t .  

Since many of the  people who w i l l  be using the  GDS have never 
used a computer before,  t h i s  manual has been wr i t t en  i n  a  f a i r l y  
simple s t y l e .  Many cross-references t o  s p e c i f i c  sec t ions  of t h e  
manual a re  included, so t h a t  you w i l l  not have t o  remember where 
important d e t a i l s  a r e  located.  In fact:, f o r  most of  the  manual, 
we have assumed t h a t  t h e  reader i s  a  musician with a t  l e a s t  a  
l i t t l e  experience with analog synthes izers .  Those readers  who 
have already implemented MUSIC11 i n  PDP--15 assembly language w i l l  
f ind some of the  explanations i n  t h i s  me~nual s i m p l i s t i c .  English 

4 

and -American rzaders  w i l l  a l s o  note t h a t  we have avoided long, 
complicated sentences and obscure s lang,  f o r  the  sake of users  of 
the  GDS f o r  English i s  a  second language. 

Figures have been included i n  t h i s  manual wherever appropriate .  
Each f igure  i s  numbered according t o  the  sec t ion  of t h e  t e x t  i n  
~jlrhich it occurs.  The f igures  should be espec ia l ly  he lpfu l  t o  
those who a r e  considering acquiring a  GDS,  but  who have not ye t  
had the  opportunity t o  see one. 

1 . 2  How t o  Read t h i s  Manual 

This manual s t a r t s  with i n s t r u c t i o n s  on how t o  connect a l l  of the  
hardware devices  which make up a  GDS.  I f  t h e  GDS which you a r e  
using has already been s c t  up, read the  r e s t  of t h i s  Preface and I 
Sections 2 . 1  and 2.2;  then sk ip  t o  Section 3 ("Fundamentals") . I 

"Fundamentals" i s  a  shor t  in t roduct ion  t o  t'ne GDS. The GDS i s  I 
n o t  j u s t  a synthesizer ;  it contains a computer and i s  much more 
f l e x i b l e  and powerful than analog synthesizers .  In order  t o  be 
able  t o  explore t h e  c a p a b i l i t i e s  of t h e  GDS, and i n  order  t o  
f u l l y  understand and use even t h i s  introductory manual, it w i l l  
be necessary t o  def ine  and use c e r t a i n  ideas and terms. This i s  
handled i n  the  Fundamentals sec t ion .  I f  you a r e  campletely new 
t q  d i g i t a l  synthes izers  (and especially.  i f  you have never used a  
computer be fo re ) ,  study t h e  Fundamentals szc t ion  b e f ~ r e  going on 
t o  the  r e s t  of the manual. 

Section 1 
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Since the  GDS i s  a  d i g i t a l  synthesizer ,  it i s  cont ro l led  by 
computer programs. The G D S  i s  supplied with two main programs. 
One i s  ca l l ed  "PERFORM", and the  o ther  i s  ca l l ed  "VOICE". This 

-- manual w i l l  take you through both programs, s t e p  by s t e p .  You 

w i l l  not have t o  program the  computer yourse l f ;  t h i s  has  already 
been done f o r  you. 

The PERFORM pr0gra.m i s  usad whenever the GDS i s  being played as a 
keyboard instrument. I t  con t ro l s  the  select ion of voices t o  be 
played on t h e  keyboard, t h e  sequencer, and mixing from the 
keyboard and sequencer. 

The b e s t  way t o  use t h i s  manual ( a f t e r  you have read the  
Fundamentals sec t ion)  i s  t o  s t a r t  a t  the  beginning of the  
explanation of the PERFORM program. Follow t h e  d i r e c t i o n s  
c lose ly ;  a f t e r  reading about each new fea tu re ,  s t o p  reading the 
manual and play around fo r  a  while with what you've learned. 
After  you have learned the  PERFORM program, take some time of f  
and make some music. Don't t r y  t o  l e a r n  t h e  e n t i r e  PERFORM 
program i n  jus t  one day, e i t h e r .  I t  may take sdveral  d i f f e r e n t  
readings of t h i s  manual i n  order  t o  absorb a l l  of t h e  d e t a i l s .  

T h e  VOICE program gives t h e  musician access t o  what would be 
ca l l ed  a  "patch" on an analog synthesizer .  Nith the V O I C E  
program, you can def ine  and modify your own sounds. Wait u n t i l  
you've got ten  a  good f e e l  fo r  t h e  PERFORM pogram before jumping 
i n t o  the  VOICE program. There a r e  znough voices supplied with 
the  GDS t h a t  you can make a l o t  of music without having t o  worry 
about voicing the GDS yourse l f .  But d o n ' t  forge t  t h a t  t h e  power 
of the  GDS comes from the  f a c t  t h a t  you can def ine  your own 
voices;  once you have s t a r t e d  your own voicing, you w i l l  f ind a 
whole range of p o s s i b i l i t i e s  which were unavailable on analog 
synthesizers .  

There a r e  some items which a r e  included i n  t h i s  manual but which 
can be skipped on f i r s t  reading, o r  whic;h a r e  included only t o  
explain problems which may be occurring. Such information i s  
included i n  spec ia l ly  designated scc t ions ;  sk ip  these  sec t ions  
when reading the  manual the  f i r s t  time. 

1 . 3  Zhangzs t o  the manual 

This manual i s  wr i t t en  f o r  the  users  of the  GDS.  We've t r i e d  t o  
make it as c l e a r  and readable a s  poss ib le .  I f  you have 
suggestions f o r  addi t ions  o r  improvements, plzase ssnd than t o  
u s .  We' l l  t r y  t o  incorporate  your suggestions i n t o  l a t e r  
versions . 

Section 1 . 2  
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We recommend t h a t  you use a loose-leaf b inder  for  s t o r i n g  this 
manual. The manual w i l l  be pe r iod ica l ly  updated t o  include 
information on new fea tu res  i n  the  programs f o r  the  GDS.  The 
updates w i l l  be provided i n  the  form of pages which w i l l  replace 
pages from the  e a r l i e r  version of the  manual. In addi t ion ,  a 
v e r t i c a l  bar  w i l l  be placed t o  the  r i g h t  of t h e  l i n e s  of  t e x t  
which a r e  changod o r  added i n  the  updated pages, so t h a t  it w i l l  
be s3sy t o  review what the  changes involve without reading 
through t h e  e n t i r e  manual. The bar w i l l  look something l i k e  
t h i s  : I 

The versions of the manual w i l l  be numbered according t o  a 
decimal system, s t a r t i n g  with 1 .0 .  When minor updates have been 
prepared, t h e  number t o  the  r i g h t  of t.he decimal point  w i l l  be 
incremented. When the  manual i s  t.horoughly revised (and 
espec ia l ly  when the  pages a r e  re-arranged) ,  t h e  number t o  the  
l e f t  of t h e  decimal point  w i l l  be incremented. 

1 .4 Version 1.0 

Version 1 .0  i s  t h e  f i r s t  version of the  manual f o r  the  GDS.  The 
sec t ions  on the  Sequencer and the  VOICE Program a re  s t i l l  i n  
d r a f t  form. Several f a i r l y  minor sec t ions  have ya t  t o  be 
wr i t t en ;  some f igures  a r e  s t i l l  missing, a s  i s  t h e  index. Space 
has been a l loca ted  i n  t h i s  f i r s t  version of t h e  inanual f o r  many 
of these ,  so t h a t  t h e  omissions should be obvious. I 

1 . 5  Version 1.1 

-.., The sec t ions  on t h e  Sequencer and on t h e  VOICE program have been 
extensively revised; many i l l u s t r a t i o n s  have been added as  well .  

1.6 Version 1 . 2  

The e n t i r e  manual has been proofread from cover t o  cover. Many 
addi t ions  and correc t ions  have been made; severa l  sec t ions  have 
been renumbered o r  t h e i r  order  has been changed. An  index and a 
l i s t  of i l l u s t r a t i o n s  has  been added. This w i l l  presumably be 
the l a s t  large-scale  rewri te  before Version 2 . a .  

Sect ion 1 .4  
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2 .  I n t roduc t ion  t o  t h e  GDS 

2.1 Hardware 

The GDS c o n s i s t s  o f  t h r e e  main p i e c e s  o f  hardware: console ,  
computer, and te rmina l .  

2.1.1 Console 

The console  i s  se l f -conta ined ,  and inc ludes  a 61-note keyboard, 
32 s l i d e r s ,  one two-axis j oys t i ck ,  a spr ing- rs tu rn  p i t c h  bend, 12 
r o t a r y  p o t s ,  and 15 switches .  Two f o o t  swi tches  and a user- 
a s s ignab le  f o o t  pedal  a r e  connected t o  t h i s  console .  

Each of t h e  c o n t r o l s  on t h e  console  can t ake  on a d i f f e r e n t  
func t ion ,  depending on how the  computer i s  programmed. For each 
o f  t h e  programs suppl ied wi th  t h e  GDS, an over lay  i s  provided 
( s e e  F igures  4.1.1 and 6 . 2 ) .  The over lay  f i t s  on t o p  of t h e  
console  whi le  t h e  program i s  being uszd, and t h e  l a b e l s  on the  
over lay  i n d i c a t e  t h e  func t ions  o f  the knobs and switches on the  
console.  

2 . 1 . 2  Computer 

The computer i s  an I n d u s t r i a l  Micro Systems 2-80 computer with 
two double-density 8-inch f loppy d i s k  dr ives .  The 3 2 - o s c i l l a t o r  
d i g i t a l  syn thes i s  card and a d ig i t a l - t o -ana log  conver t s r  a r e  
i n s t a l l e d  i n s i d e  of t h e  computer case .  

2.1.3 Terminal 

The te rmina l  suppl ied with t h e  GDS i s  t h e  Applied D i g i t a l  Data 
Systems Regent 2 0 ;  it c o n s i s t s  of  a keyboard and a CRT (cathode 
r a y  tube )  screen.  

2 . 2  Software (computer programs) 

The following sof tware  i s  suppl ied wi th  t'he GDS. 

2 . 2 . 1  Operating System 

1. The opera t ing  system i s  CP/M, from I n d u s t r i a l  
Micro Systems. I f  you a r e  i n t e r e s t e d  i n  using t h e  2-8CJ f o r  
wr i t i ng  your own programs, manuals f o r  CP/M a r e  a v a i l a b l e  
from - Compilers f o r  var ious  languages a r e  
a v a i l a b l e  from as  wel l .  

Sec t ion  2 
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2 .2 .2  PERFORM 
4 

PERF3RM c o n t r o l s  t h e  GDS a s  a keyboard per formance  i n s t r u m e n t .  
I t  i n c l u d e s  

s o p h i s t i c a t e d  and i n n o v a t i v e  f e a t u r e s  f o r  a s s i g n i n g  v o i c e s  
t o  n o t e s  d e p r e s s e d  ( i n c l u d i n g  s p l i t  k e y b o a r d ) ,  

a u t o m a t i c  o r  manual d i s t r i b u t i o n  o f  t h e  o s c i l l a t o r s  among 
t h e  v o i c e s ,  

keyboard c o n t r o l  o f  ampl i tude  and t i m b r e  

v a r i o u s  t y p e s  of por tamento  

v i b r a t o  

c o n t r o l . o v e r  f i l t e r s  i n c l u d e d  i n  v o i c e s ,  and t h e  

sequence r .  

2 . 2 . 3  VOICE 

V O I C E  i s  a f l e x i b l e ,  i n t e r a c t i v e  program used t o  "patch" t h e  GDS 1 
f o r  b o t h  3 d d i t i v e  s y n t h e s i s  and f r e q u a n c y .  modu la t ion ,  and t o  I 
s p e c i f y  c o n t r o l  p a r a m e t e r s  for  c r e a t i n g  unique  t i m b r e s  under  u s e r  
c o n t r o l .  

2 .2 .4  D i a g n o s t i c  s o f t w a r e  

The OSCTEST program prov ided  w i t h  t h e  GDS can  be used t o  t e s t  t h e  
bank o f  32 d i g i t a l  o s c i l l a t o r s .  The MPTEST program checks the 
k s y s  on t h e  c o n s o l e  keyboard a s  w e l l  as t h e  knobs and s w i t c h e s  on 
t h e  c o n s o l e .  F i n a l l y ,  t h e  MEMTEST prograln chscks  f o r  
~ n a l  f u n c t i o n s  i n  t h e  computer memory. 

2 .2 .5  U t i l i t y  Programs 

A number o f  programs a r e  p rov ided  f o r  f o r m a t t i n g  d i s k s ,  copying  
f i l e s ,  examining f i l e  d i r e c t o r i e s ,  e t c .  
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2 . 3  Connecting the  Hardware 
- ", 

A disgram of t h e  interconnect ions i s  given i n  Figurz 2 . 3 .  The 
r e s t  of t h i s  sec t ion  cons i s t s  of 3 step-by-step guide fa r  
connecting a l l  of the  hardware together .  The plugs and cables  
have been c a r z f u l l y  s2 lec ted  t o  avoid confusion as much a s  
poss ib le .  

2 . 3 . 1 .  Console. 

a .  The cablz  attached t o  the  foo t  pedal terminates i n  a 5- 
pin ( D I N )  connector which f i t s  i n t o  a socket on the  back of 
the  console. 

b. The cables  attached t o  the  foo t  switches terminate i n  
phono plugs which f i t  i n t o  the jacks next t o  the  connector 
f o r  the  foot  pedal.  

c .  On the  o ther  s i d e  of t h e  back of the console, above and 
t o  the  l e f t  of the  " C "  of "CRUMAR", i s  a blue sockat.  The 
GDS i s  del ivered with a long, f l a t ,  blue cable  with a 
connector which w i l l  f i t  i n t o  t h i s  socket.  Noticz t h a t  the  
plug w i l l  only f i t  one way; i f  t he  plug does not  seem t o  
f i t ,  then t u rn  it upside down and t r y  again.  

d .  There i s  no separate  power cable  f o r  the zonsolz. The 
console g e t s  a l l  t he  e l e c t r i c a l  power it needs from the  

-, comput5r through the  blue cable .  

2 . 3 . 2 .  Computer 

a .  Tne o ther  end of t h e  Slue cable  from the console should 
be connected t o  the  Slue socket on the back of the  computer, 
marked "Ch. 4" .  

b .  There i s  a cord which has connectors on both ends which 
look l i k e  . t he  connectors on the blue cable .  Gne of those 
eonnsctors f i t s  i n t o  the  t h i n ,  f l a t  sockst l abe l l ed  "Channel 
1" on tho back of the  computsr. This plug w i l l  only f i t  one 
w a y ;  i f  tho plug does not  sezm t o  f i t ,  t u rn  it over and t r y  
again. The o ther  end of t h i s  cable  w i l l  be attached t o  the 
terminal ( s l z  bslow). 

c .  The Cannon connector provides a monaural audio output.  

d .  There i s  a power cable which can be disconnected from 
the computer. One end of t h i s  cable  f i t s  i n t o  the  lower 
left-hand socket on the  back of t h s  computer. 
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2 . 3 . 3 .  Terminal 

a .  The power cord f o r  the  tcrminal f i t s  i n t o  the  socket on 
the back of the  computer (above the  power cord f o r  the 
computer i t s e l f ) .  

b .  The cable  attached t o  "Ch. 1" on the  back of the  
computer should a l s o  be attached to the soclcet l abe l l ed  "EIA 
Current Loop" on the  back of the  tzrrninal. 

Section 2 . 3  
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back s i d e  of computer terminal 
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Figure 2 . 3  (continued on next page) 
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( b l u e  cable)  A 
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Figure 2 . 3  (continued from previous page) .  Interconnections 
between the various components of the General Development Systsm. 
( ~ o t  d r a m  t o  scala)  
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2 . 4  Power Requirements 

2 . 4 . 1  Operating Voltages and Frequencies 

2 . 4 . 2  Use of Computer Power Supply fo r  the  Terminal 

2.4.3 Switching operating voltages a~nd frequencies 

2 . 5  Fuses 
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3 .  Fundamentals 

.- + Ths GDS i s  a  musical instrument which contains  a  conputer. 
Anyone using the GDS w i l l  have t o  i n t e r a c t  with t h e  computer, at 
l e a s t  t o  some extent .  In t h i s  sec t ion ,  some necessary background 
information w i l l  be presented. 

3.1 Disks 

I t  i s  not  ye t  p r a c t i c a l  t o  de l ive r  the  GDS with 3 computer t h a t  
takes ca re  of  i t s e l f  au tomat ica l ly ,every  time the  GDS i s  turned 
on. A computer can be turned on; b u t  i n  order  t o  run, the  
computer inust have access t o  some s o r t  of program. 

There a r e  var ious ways of providing such programs f o r  the  
zomputer. The programs f o r  the  GDS a r e  supplied on small disks  
(known i n  t h e  computer t r ada  a s  "floppy" d isks ,  because they a r e  
f l e x i b l e ) .  The d i sk  i t s e l f  i s  a  piece of p l a s t i c  which has besn 
coated with a  magnetic ma te r i a l .  You can think of  i t  a s  being 
s imi la r  t o  a phonograph record,  except t h a t  t h e  information i s  
s tored  magnetically on the  d isk  ins tead  of i n  record grooves. The 
disks supplied with the  GDS contain programs which t h e  computer 
needs f o r  running a t  all, as well a s  programs developed 
s p e c i f i c a l l y  f o r  the  GDS by Music Technology. Users of the  GDS 
w i l l  not need! t o  wr i te  programs; t h e  prograns provided with t h e  
GDS can be used without any understanding of computer 
programming. 

.L, The r e s t  of Section 3.1 covers t h e  use, c a r s ,  and handling of 
d i sks .  Read t h i s  information c a r e f u l l y  before inse r t ing  the d i sks  
i n t o  the  computer. 

3.1.1 Disk Drives 

When the  computer i s  using a d i sk ,  t h e  d isk  w i l l  be located i n  a  
u n i t  known a s  a  d i sk  d r ive .  The GDS i s  de l ivered  with two d isk  
d r ives ,  both 'housed i n  the  same cabinet  which holds t h e  conputer. 
These d isk  d r ives  look l i k e  long verticaL s l a t s  i n  the  f r o n t  of 
the  computer cabine t .  

The d i s k  d r ive  holds the  d isk  i n  placa,  and tu rns  it a t  a  high 
speed, so  t h a t  t h s  computer can quickly f ind  various p laces  on 
the d i sk .  '&len the  computer i s  not  using a d i sk ,  then the  
computer turns  the  d r ive  of f  automatically.  When t h e  d isk  i s  
needed again,, t h e  computer w i l l  s t a r t  the d i sk  d r i v e  by i t s e l f .  
This i s  done t o  reduce wear and t e a r  on t h e  d i sks .  1 

Section 3 
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The lef t -hand d r i v e  w i l l  t y p i c a l l y  be  ussd f o r  t h e  computer 
programs provided with  t h e  GDS; t h e  d i s k  which con ta ins  t h e s e  I 
programs i s  l a b e l l e d  "GDS System." The r ight-hand d r i v e  w i l l  I 
hold a d i s k  f o r  vo ices  and recorded sequences prepared Sy 
i nd iv idua l  users. D i f f e r e n t  u s e r s  w i l l  undoubtedly develop t h e i r  
own l i b r a r i e s  o f  vo i ces  and recorded sequences a s  t hey  use t h e  
machine. A vo i ce  prepared on one GDS can be saved on a d i s k  and 
then used l a t e r ,  o r  passed on t o  another  user ;  t h e  same i s  t r u e  
f o r  record ings  made with  t h e  sequencer.  A s  vo ices  a r e  developed 
by MTI and t h e  user  community, t h e y  can be made a v a i l a b l e  simply 
by sending d i s k s  through t h e  mai l .  

3.1.2 I n s e r t i n g  a Disk 

Remove t h e  f loppy d i s k  from i t s  paper envelope. Notice t h a t  t h e  
d i s k  i s  contained i n s i d e  a s s a l e d ,  t h i c k  paper con ta ine r ,  u s u a l l y  
b lack .  D o  no t  remove t h e  f loppy d i s k  from t h i s  con ta ine r .  The 
floppy d i s k  must be  i n s e r t e d  so t h a t  t h e  side with t h e  pa2er 
l a b e l  facss away from the  power switch on t h e  f r o n t  panel  of  t h e  
computer. Thera i s  a long s l o t  i n  t h e  s i d e  of  t h e  t h i c k  paper 
conta iner  o f  t h e  f loppy d i s k .  The f loppy d i s k  i s  i n s s r t e d  i n t o  
t he  d i s k  d r i v e  so  t h a t  t h e  long s l o t  goes i n  f i r s t ,  and t h e  s l o t  
should be h o r i z o n t a l  ( s e e  Figure  3 . 1 . 2 ) .  Af t e r  t h e  f loppy d i s k  
has been pushed all the  way i n t o  t h e  s l o t ,  i t  should s t a y  the re ;  
i f  t h e  f loppy d i s k  h a s  no t  been pushed i n  f a r  enough, then a 
spr ing  w i l l  atttempt t o  push i t  back o u t .  Once the floppy d i s k  i s  
i n s e r t e d ,  t h e  door f o r  t h e  d i s k  d r i v e  i s  c losed by moving it 
d i r e c t l y  t o  t h e  left. The door should c l i c k  shu t  and s t a y  shu t .  

Sec t ion  3 . 1  
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F i g u r e  3.1.2.  S ide  view o f  a n  8" f loppy  d i s k ,  showing t h e  s i d e  
w i t h  t h e  l a b e l  ( i n  t h e  lower- lef t -hand c o r n e r  o f  t h i s  
i l l u s t r a t i o n ) .  The d i s k  i s  i n s e r t e d  i n t o  t h e  d i s k  d r i v e  wi th  t h e  
l a b e l l e d  s i d e  away from t h e  power swi tch  on  t h e  computer.  The 
w r i t e - p r o t e c t  mechanism i s  exp la ined  i n  S e c t i o n  3 .4 .7 .3 .  

F i g u r e  3.1,.  2 



G3S MANUAL Version 1 . 2  November 1, 198a 

3.1.3 Rsmoving a  Disk --- 
General ly  t h e  d i s k  i s  l e f t  i n  t h a  d i s k  d r i v e  whenever t h e  GDS i s  
being used. The d i s k  should be removed from t h e  d i s k  d r i v e  
whenever t h e  power w i l l  be  turned on o r  o f f .  

To remove t h e  d i s k ,  push on t h e  small  r ec t angu la r  p i ece  of 
p l a s t i c  i n  t h e  middle o f  t h e  d i s k  d r i v e .  The d i s k  d r i v e  door 
w i l l  move t a  t h e  r i g h t ,  and tha  d i s k  w i l l  sp r ing  out  f o r  removal. 
When you a r e  t u rn ing  t h e  GDS on o r  o f f ,  t h e  d i s k  can be l e f t  i n  
t h i s  " e j ec t ed"  p o s i t i o n ;  t h e  d i s k  does no t  have t o  be  completely 
removed from t h e  computer cab ine t .  

Removing t h e  d i s k  w i l l  no t  s t o p  t h e  computer, t he  PERFORM 
program, o r  t h e  V 3 I C E  program. However, it w i l l  no t  be p o s s i b l e  
t o  save any vo ices  o r  recorded sequences u n t i l  the d i s k  has  been 1 
replaced (see  a l s o  Sec t ion  4 .2 .1 .6 ) .  1 

3.1.4  Care of  Disks 

These d i s k s  a r e  s e n s i t i v e  dev ices .  They should be s to red  i n  t h e  
envelopes when no t  i n  use i n  t h e  GDS. A notebook i n s e r t  can be  
purchased which i s  s p e c i a l l y  designed f o r  s t o r i n g  d i s k s .  Keep 
them away from d u s t ,  extreme temperatures ,  and s t rong  magnetic 
f i e l d s .  Do no t  touch t h e  p a r t s  of  t h e  d i s k  which a r e  v i s i b l e  
through t h e  d i s k ' s  envelope. Do no t  s p i l l  l i q u i d s  on t h e  d i s k ,  
e i t h e r .  Most impor tan t ly ,  do no t  t u r n  t h e  computer on o r  o f f  

I, with t h e  dislcs i n s i d e  t h e  d i s k  d r i v e s .  If you do so,  the d i s k s  

may be damagad. 

3.1.5 Buying new d i s k s  

When you need new d i s k s ,  you can buy them a t  computer o r  d a t a  
process ing s t o r e s ,  such a s  t h e  Byte Shops ( i n  t h e  U S A ) .  A d i s k  
from any manufacturer can be  used a s  long a s  it meets t h e  
following s p e c i f i c a t i o n s :  

double d e n s i t y  
s ing le -  s ided 
s o f t -  sec tored  
8" i n  diameter 

Informat ian on format t ing new d i s k s  i s  given i n  Sec t ion  3.4.6.  I 

3 . 1 . 6  Wri te  Pro tec t ion  

Referr ing 
t h e  d i s k  
wri te-pro 
be t h e r e .  

back t o  Figure  3.1.2,  i n  t h e  upper-right-hand corner  of 
p i c tu red  you w i l l  se2 a  squars  l a b e l l e d  " t ape  covering 

t e c t  ho l e . "  When you buy a  new d i s k ,  t h a t  t ape  w i l l  not  
In s t ead ,  you w i l l  s ee  a  small  h o l s  c u t  i n  t h e  s i d e  of  

t h e  b lack  con ta ine r  for t h e  d i s k .  When t h i s  h o l e  i s  uncovered, 
t h e  computer cannot change any informat ion on t h e  d i s k .  I t  can 
read informat ion from the  d i s k ,  b u t  it cannot w r i t e  informat ion 

-d onto the  d i s k .  

Sec t ion  3 . 1  
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I f  you want t o  use the  d isk  f o r  s to r ing  information, t h i s  hole  
..- m u s t  be covered. Usually, small squares of s i l v e r  paper a r e  

supplied with the  d i sk .  These small squares can be folded down 
the middle and mounted on t h e  black container  f o r  the d i sk  so  
t h a t  the  hole  i n  the  s i d e  of t h e  container  i s  covered, a s  shown 
i n  Figure 3.1.2. T h s  d i sks  supplied with the  GDS a r e  already 
prepared i n  t h i s  manner. 

Some disks  a r e  manufactured without the  wri te-protect  hole .  In 1 
t h i s  case,  i t  i s  not  necessary t o  use the  small squares of paper I 
f o r  wri t ing something on t h e  d i sk .  I 

I t  i s  sometimes advisable  t o  remove the  square of paper from the I 
write-protect  hole.  I f  you have created the  f i l e s  f o r  an e n t i r e  I 
performance and s tored them onto the  d i sk ,  then it would be a  I 
good idea t o  rnake a "safe ty"  copy ~f  the d i s k ,  and then remove 1 
t he  paper from the  wri te-protect  hole  of t h s  s a f e t y  d i sk .  This 1 
w i l l  prevent the  d i sk  from being acc identa l ly  erased,  o r  
modified. 

I 
I 

I f  the  computer t r i e s  t o  wr i te  something onto a  write-protected 
d isk ,  then the  computer w i l l  type out an e r r o r  message on the  
terminal screen. These messages a r e  discussed i n  Section 
3 . 4 . 7 . 3 .  

Sect ion 3.1 
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3 . 2  Turning on the  GDS 
-i 

3.2.1 Power 

Assuming t h a t  a l l  of the cables  have been connected according t o  
the i n s t r u c t i o n s  i n  Section 2 . 3 ,  and t h a t  t h e r e  a r e  no d isks  i n  
the  d isk  d r ives ,  i t  i s  now t i n e  t o  tu rn  on t h e  computer. There i s  
a power switch on the  f r o n t  panel of t h e  computer. Turning i t  on 
w i l l  turn on the  e n t i r e  GDS,  because the  console and t h e  terminal 
a re  both powered by the  computer. There i s  a power switch fo r  t h e  
terminal underneath t h s  f r o n t  right-hand corner of t h e  terminal 
keyboard. If  the  terminal does not  t u r n  on when t h e  computer i s  
turned on, t!?en t r y  turning on the  terminal with t h i s  switch. 

3 . 2 . 2  S t a r t i n g  the  computer 

The GDS i s  del ivered with a  floppy d i sk  l abe l l ed  GDS SYSTEM. 
After  the power has been turned on, t h e  next s t e p  i s  t o  load t h i s  
d i sk  i n t o  the  left-hand d isk  d r ive .  (See Section 3 .1 .2 ) .  

A few seconds a f t e r  the  door f o r  the  d i sk  d r i v e  on t h e  l e f t  has 
been closed, t h e  following should appear on t h e  terminal screen: 

CRUMAR General ~ e v e l o ~ i n e n t  System 
6 2 K  CP/M vers; 2 . 2  of 8014ar12 
Double-density 

I f  t h i s  message ( o r  one l i k e  it) does not  appear on the  screen, 
push the RESET button on the  f r o n t  of the  computer. You cannot 
use the  GDS u n t i l  t h i s  message has appeared on the  terminal 
screen. 

3.2.3 How t o  Res tar t  the  Computer 

Sometimes the  computer w i l l  f a i l  t o  respond. This can happen, 
f o r  example, i f  t he  l i n e  vol tage suddenly "surges."  -Wen t h i s  
occurs, p ress  the  RESET but ton on the  f r o n t  panel of the  
computer. The d i s k s  should not be removed from the  d isk  d r ives  
when you push t h e  r e s e t  switch. 

Section 3 . 2  
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T h i s  pa rag raph  can  be sk ipped i f  you a r e  r e a d i n g  t h i s  manual f o r  
..- t h e  f i r s t  t ime .  A f t e r  you push t h e  RESET b u t t o n ,  t h e  same I 

message shown i n  S e c t i o n  3 .2 .2  w i l l  a p p s a r  on t h e  t e r m i n a l  I 
s c r e e n .  T h i s  means t h a t  t h e  computer h a s  s t a r t e d  running  a g a i n .  
Perhaps  t h e  e n t i r e  t e r m i n a l  s c r e e n  w i l l  n o t  be e r a s e d ,  i n  which 
c a s e  s e e  S e c t i o n  3 .3 .9 .2 .  Any programs which were runn ing  when I 
you pushed t h e  RESET b u t t o n  w i l l  have  t o  b e  r e - s t a r t e d ;  i f  t h e r e  I 
were v o i c e s  o r  sequenee,s which had n o t  been  saved on t h e  d i s k ,  
t h e y  w i l l  b e  l o s t  by pushing  t h e  RESET b u t t o n .  1 

3 . 2 .4  S topp ing  t h e  Computer 

You w i l l  n o t  have  t o  s t o p  t h e  computer ,  o r  ta s t o p  any  computer 
programs which may b e  runn ing ,  i n  o r d e r  t o  t u r n  o f f  t h e  GDS.  

3 .2 .5 Turning  o f f  t h e  GDS 

A s  d i s c u s s e d  i n  S e c t i o n  3 .1 .4 ,  t h e  d i s k s  must  b e  removed from t h e  
d i s k  d r & e s  b e f o r e  t u r n i n g  o f f  t h e  GDS.  

A f t e r  t h e  d i s k s  have  been  rernoved, t h e  GDS i s  t u r n e d  o f f  s i inply 
b y  t u r n i n g  off t h e  power s w i t c h  on t h e  f r o n t  of t h e  computer .  
The PERFORMA.NCE o r  VOICE program can  s t i l l  b e  runn ing  when t h e  
computer i s  t u r n e d  o f f .  

S i n c e  t h e  PERFORMANCE and V O I C E  programs a r e  a l r e a d y  on  t h e  d i s k ,  
t h e y  d o  n o t  have  t o  b e  saved .  The PERFORMANCE and V O I C E  programs 

- on t h e  d i s k  l a b e l l e d  "GDS SYSTEM" a r e  n o t  changed i n  any way b y  
t u r n i n g  o f f  t h e  GDS. 

However, i f  you have  r ecorded  some tracks i n  the Sequencer ,  and 
t h e n  you s t o p  t h e  computer,  t h e  t r a c k s  w i l l  b e  l o s t .  L ikewise ,  
i f  you have  c r e a t e d  a new v o i c e  w i t h  t h e  VOICE program, and t h e n  
you s t o p  t h e  computer ,  the  new v o i c e  w i l l  b e  l o s t .  Such 
i n f o r m a t i o n  rnust be e x p l i c i t l y  saved  on t h e  d i s k s  b e f o r e  t h e  
computer i s  s topped .  I n s t r u c t i o n s  on d a i n g  t h i s  a r e  i n c l u d e d  
l a t e r  i n  t h i s  manual ( S e c t i o n s  4.21,  5 .16,  6.9,  6 . 1 a ) .  1 

S e c t i o n  3 .2  
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