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£opy them into the desired positlon. Colours can be ned.d;'rtpllcod ar
removed. In short, the paint progras allows the artist's imaglnation
free reln and almost ahy kind of picture I pouxnible.

A CAD packsge, on the pther hand, has & wore specialiagd purpose. The
user generally has a formal concept aof the design he wants'to produce,
Thie could be & filom chart, an electrical desiqgn, & sechanical draning
or a product design - anything In #act which cen be repreasented
‘two-dimsnuicnelly. What {a important Ils the accuracy of detail, A
single mcreen is too limited for the majority of applications and the
CAD package therefore allows the user tp speciiy any size of design ang
to scroll over [t using the TV or monitor screen as a window. MHe can
Teom In and cut st will kg inspect fine detail or to gel an overview of

the entire design.

Y 2.3 Menue .- . 7. . R
2.4 The Accept’ and Abort Kays -
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. 3.1 The éuriﬁrj'
: & library o4 *cells' can be createdl thess are shapes or symbols which

fily orcur freguently and which the cosputer cen manlipulate to the

4. SINPLE DRAWING -
user’s speclfications. Drawings canm be created fn layers - as |f on

:'; :?tzzzfy’"‘ sheetn of acetate - and thess can be viewed superiwmposed or in
"3 . isolstion. The whotle or parts of the compliested denign can be printed
. ellipse out. '
. ¢ box . .
:': curve. . " Yhe designers of TECHNIGL have over #ight years experience in using and
N pﬂl,gﬂﬁ{;. . desiyning CAD packages on large mainfrase systems and sinicomputer
s ICBLOUR ' systems. In creating this package 4or the Slncllir_OL, we have tried
‘ to sliminate unhecessary complexitys; all the required CAD functicons

are present but there are only & )imited number ©f commands to learn,
Hany commands car be "nested® irside cther commands, giving enormousy
Hlexivility, 1In this way, you have sccess to a sophisticated and
powerfyl design cackagel but you can learn how to use 1L §fast and

eagjly,

3.1 tnk colour
3.2 Fil1ling shapes
3.3 swap wutline

&. PAN AND Z0mM Lo
' 1f you are untami!iar with CAD technigues, we mdvise you to read the

flrst part of this wanual carefully, It conmlists of a tutorial
introduction to TECHNIGL with a demonstration demign to inepect and
exanplens for you to try out. The second part is a raterence manual,
It states but does not explain, It im intended as & Memory jog for
someane who s already familiar with the system,

6.1 pan . PR
4.2 zoom out R
6.3 zoom In

7. DEMONSTRATION PICTURE .-~

. I5n R, Malone

&. CELLS
8.1 cell edit’ v | Cralg Renfrew -
£.2 cell duplica : .
8.3 re editi, . Glasyaw, April i90s
4 plant cel ;.2. FUNDAMENTALS

TECHNIGL iw & CAD package for drawing charte, plans or diagrams on the
" Blpelair GL. In this context, all designa are referred ta as plctures,

1. INTRODUCTION
B o S A :
A graphics pragram and .a CAD (Computer Aided Deslgni
use of a :d-put.n;s'drlaing capabilitien. They have;
features In Common, You mould not #xpect & technica
norking with rulee-and set mguire, to produce an lmppg
landscape, Nor would you expect an artist,
canvas, to create & denign for a printed cir
is thooretl:nlly_pos-thlo;* if both were apt
would be using the wrong tools for the task
. i L Y
A graphics ar paint projram Is desnigned to anyist th:.kr' Y
I8 much as pousible by taking cwver the mechanical aspe ¥
and colouring. “Plctures are drawn On, & canvas which c;%é?

The picture cen be many times the size of the viewport osr drawing
scresn.

Each pitture consists of cne or more abjects. An cbject im & basic
drawing butlding block, such as & line or & box,

N E r:l._v'.‘_,“,ﬂ%).q, ..

Objects are posltioned at cursor~coardipatoes,

in hand.

. Cursor-coordinates are limited to the range =32748 to +32747 and sre
written as Ix,y), The x coordinste counts the nusber of units from the
TIeft ard the y cocrdinate countw the number of units from the top.

TV or sonitar wcreen - 1t eanngt be any larger, Stasqapd
textures can be credted -and the computer wit) store, ﬁ ip




’I;niylisi ﬁ.zﬁl units, it {iwii?ti
degree ofi

Toom in and see;

i T e e
During thin tise the rest of your
has not been lowt or destroyed.. -Later on you can 3
complete demign, . R Y i

S o

N R B - A.-- ;
feture 1s to-purart¥r,5¥ﬁ‘%'-h;
Pk RN

Objects lﬁ a bl:iurt :iﬁ bo'i

needed. The objects are referred to as cells.
basic commands. . by e ae
2.1 . Startingup . L.

This section mssumes that
hod (o set your machine up and to load & program from
cartridge, - . . -

To run TECHNISL you will need: .

A Binclair oL : .

A televinian or menitor {preferably colour)
A blank microdrive cartridgye .

Later, you may also need

A second nlcrndrtvo.&hftéidgq.ﬁ{to BAvVe your doilgm'
A Jéylti:k'cin-so :
GL. T

Betfore runﬁlﬁéliifﬂulﬂl-}bu nust make at least ons bat
master program cartridge marked TECHNIGL.

. Plug ft into socket CTLI on

Te sake a bl;kﬂpléhpy‘;f- ~

Bwitch on your @ . )
Hit 7l or'F2 o - N : )
Load the cartridge marked TECHNIEL. 1nto drive ane
Flace & blank microdrive tnto drive two. You don
to use a blank cartridge as long as the weite
protect tag lnilnta:t;nnd.yuu:dnn‘t-nlnd losing
any information already recarded on- . it, LR
% Type the toweand T i

1

L

lrun mdvi backup. SENTER! ..
This will copy TECHNIGL $rom drlve ohe to drive two. ENpRCtithin
brocess to taike about eight einutes. Yoy now have a éopyﬁnijlhOi
pProgras“on your own eicrodrive. Shayld the process tal) dor any”
Feason, you will be given an informative message ap tha :
again, . : |

g

4

.fnu can make as many copies of TECHNIGL as you like, Asm & s#curity
| measure, we have mace it ispossible to run TECHNIOL from a basckup 4-T-3%
- unless the originsl cartridee i present in mdvz.

Ifl}nu have & djsk system, it is possible to transfer the program to
~disk by modifying both the boot program and the main TECHNIGL programs,
Al references to mdvl must be changed into fipl or the naae of your
““disk drive. Elther do this manually or run TECHNIGL through the
" ‘ganvert? program which was supplied with your disk system. The

original cartridge must still be presment in mdv2 when you are losding

~ fros disk,

You must not slter the original cartridoge in any way = we have rewmoved
the write Lab to prevent this happening by accident,

Once you have made & backup, the nor-ll'pro:cdurt for starting the
- program 18 this:

# Bulteh on your BL .

+ Load your backup cartridge in drive ons
" # Lowd the original cartridge fn drive two

# Fress Fl or F2 on your machine

: Oﬁcn the program has loaded and you have been pressnted with the credjt
-acresn, bolh tartri:dges can be removed and repimced in thelr holders.

I you wish to save the designe you are preparing you should place a
. fresh cartridyge ir one of the drives, -~ .

n.Z;f Commands

Whan you lokd the screen you are presentsd with a titje pasge. On
hitting & kay you wili see the screen divided into four Windows.

: rt or Bmain drewing window is on the Jest of the screen with a
. :?::::::p:h:tc cursor in the centre, When you load TECHNISL, you can
. choose whether or not to display a pre-defined *grid* of peintse in Ehr
wranwing windon. If you don't want the grid display, press the key "n
whett you lesveé the title page. Any other key will brlpg up the grid,
o .

.&Thi'u er window on the right Is the status window and givt!‘you
'futvcr:f items of data, such as the x and ¥y coordinates. Don't worry if

\~;yuu don't understand everything in the status window - all wmill be
\&tuplllntd in the appropriate sections.

B ui'ititui.nindou includes:

'*;O cursor poaition
R 41 .
S e DXED ‘ruler' position fros last . command
. py:o
T OHp: 777 largest block of store availeble

ENAF FILL & mhown when ¢ill or snap or outline

are on, blank othervwise
‘Lt Q¢ @ turrent layer and liwt of layers displayed
i 254 width of streen jn units
THK current Ink/4111 colour/pattern

name 0fF ceil bDelng gdited



.77 "Yo enter ‘s menu, presa the down arrow key once. The #irst ftem at the
S0 top af the list is highlighted. Continue down the mesu and up again,

© 'using the up arrow key, notlicing how sach (tem is highlighted in turn,
-When the optlion you want lw highlighted, press the Accept key {the

. Space bar), The menu clears and you are returrned to the dramwing screer
‘with the cursor where you left It. _Any picture belng coopased on the

- Bcreen i not aéfected by calling up the menus. .

- 14 you make a mistake and call up the wrong menu, you can slways preas
- the right functian key o get the one you want. JESC! will take yau

- back to the main drawing screen.

The contral PSRt hand windds 56 the infarnat jon™iaRAlabigm:
time, infarmation sbout the varlous objects in thoipdgzhr B

. .- - .
The lower right hand window is the help window, ©
pru-pll.-lllf;ppq-t,!h.n'V.PJth. machine Is wafti
& coures af ection ~ such as draning a circle ar,

an |

yo i r

The wystem responds to o huibor*bi”co--nd- whizhk
one of twe wmays! ' o . Ty

¥ by choosing an {tem on a wenu
When you select certain options on a4 menu, you may get a4 vub-menu ar »

colour chart, For example, it you choase ink coleur, the scresn fills
up with a sulti-coloured grid and you must move a box over yaur chosen

. ink to select it.

% by typing in one, tws enhjhroouchcractora at ih

The first -oihod has beon itltgnoc to make it eamy ‘¢9
une TECHNIGL, As you become more famliiar with t:. ot

prefer to bypass the menus and type in the commande '_6§¢l you have initlated a command ~ elther by selecting it from a menu

L ar by typing 1t on the keyboard =~ you cennot repouitiaon the curscor.

Z.3 Henus

] éqkt sure Lthat it (s in the right place before you start. I %t is in
the wrong place, press ;ESC! and start the aperation again,

;o . - - o I

- Press the Fi functidn key on the lest of the k yhoang

. - S e R R kY it S L !
lup.?llpolldipvohitﬂt_!Plnfﬂg SCreen. Now press tha.p

. The ¢irst menu vanishes and.another takes its Place i THere “up

[T possible to call up menus and select certaln commands while §n
senuw '1§°9'thPf.!'!=E gne summoned by a2 diféierent 'gag an ke 2. - the middle of carrying gut other gommands. For examplw, You can zoom
(Bre listed betow, 5 rpd oo T RLEA el * ... in on & line or circle operation to position detalls accurately,

U Not all cowmands will work zandwiched in thin way., I+ you try to
" xelect an invalid command, the machine will groan at you and refuse Lo

chey Lt,

FL Mend T §

sive dewign
ioad: deslgn

Swap snap
' Swap outllng

ceil dup ° - tormat vy C
cell erame T daiets - 2.4 The Accept ard Abort kKeys
layer list e

.The apace bar (the Accept key} is pressed to select an option on one ‘of
the menus. It is also-used to $reezv. & graphics cperation. For
xample, you may wank to draw a circle. You have selected the circle
ption end are using the cursor keys to expand and centract your shape
Atil it im the wize you want.. AS so0n as You-are satisfied, press
pace and the circle i3 drawn persanently On the screen.
As 4 general rule you can always get out of trouble by pressing JESC!
the abort key) cne or sore times, It scastimes happens that you
#eiect an option which you do not really want, Sometimen the machine
: flppoars to be stuck because jt [% waiting for you to complete a command
Cand sometimes 1t wil) ‘groan’ at you because you have made a2 mistake.

. 'res space ./
tnap nolse

“ii'ﬂ.ﬁiaﬁ

Fd

. ) .:llp-o ' jf;f iESC. allaws you to start afresh, returning you to the main drawing
o L2 plant cedl” VT L mEreen,
T " ‘rubber band s

F3 Menu T R

pan i e -8 BASIC DRAWING TOOLS

4 #s4  The Cursor

C When you load the eystem, you can chooss whether Or not to dispisy a

cursor mark e Ee
Cursor jump T

xogcm In
:::- n?; ‘ pre-set grid. If you want a empty screen, type 'n' whan you ¢lear Lhe
'".pc:!??r title page., Any other key gives the grid.

The cursar i your pencil. It shows ycu sxact!y where Lhe points,
ttpp! end areas you draw are Lo be placed,




1t can be moved sbout thc screen by ullng the arrom

af the sparce. blr. Try thc- now,'
it srwe

o e

?nu ulll ﬂﬂtl:."hlt thc“turunr'appclrl}ta um o
regular steps. .This f{a because'the grig n..’b.fn :::ih vif
have to be visible} and: Lhe zursor 1s ‘snapplng’ ﬁhlq =
grids The word SHAP :is:shown ln-the status ulndou t .
snap. in .nlblod. You casiturn ‘of § snap by .vlr:tlng%iu
+irst item ob thy F1 ment, and- pr-ullng space. MNow Mo
around and notice.the: llifcroncl.* o-turn on Tnap

snap co--lnc a'aln_und“hlt lp.g., #4% u;

Snap has bcoa«tnthod- t.Ehe. ltlrt se that you can -
arpubd the screen -nrt‘qqlchly *Bection ¥ explaine ¢
cnn-::#n in: (ctctl.&tﬂonauhllo You - :lnithoono uh-thtﬁgg
ar-a Ll : ] - ”

. s g
arrouﬁkoy sove ‘thy: curlor;; largey dlltlnct t32 pixtliif
rn .”ws:g'i;w““. Tursor e seallér distance (8 p

s on, i and: the: lfFoﬂ i z
the hrrow. keys,.Beteps. iy "‘” e curter 8k

..-?_ i
3 ok hcysgtstfgz'
in tho lpprnprlllc

ﬁrx"

sor dlnge LA
arromwd t:I BT,

rfrdd?md ltf_t

53%1 juli:dricﬁlbie i so-ct
pllll cursop’. te: I! nguiah it 4
be dascribed,s - ;q o e tﬁ. other types,

In the course of hevin cursor nhout.

You may sen
and 4ind you can®t get oIt back- sgain, - P;.I! Fz,y-ovo
that the third option Bnithe aenu,s+ind Eursor, 18 high
press the lplc' bsr. Th.‘tur!nr Ii’pob!tlontd in thi'é
SCreen. .

. tﬁn' 11
14 you want to clear thounzrtcn cn-plo{-ly. ‘press Fk'ﬁis -
conzand and press‘the space ber. Evearything on the stisehiyofii
and the cursor rodraun ln tht centre.,

4. SIMPLE DR&UINO

S

A1) the :n-andn uﬂl:‘«ﬂrln llnon tr sha" B on th
the menu assoctated uith»th. F3 kvy. P ’ .:

Commands cab also be typid diro:tly on to the keybgar
remenbered two or three letter code. Section 14 9ive
the jetter codes umed in TECKNIGL. The sumpary can als
card which accospanies this package.

in this manual the commands are shown In u

pper case 4
unifermity, but you can type them using lower case 14 96&
sudes are not shown on the wenus, + &

fll the Iine drouing :ou-nndl oporltc with the naxinu- 2
ﬁ:::::l -;pgortod by your OL. Secticn % explains caleulfee -1

. nless you pake a chan to the ink 1
Mode § are yellow and In Mode 49'uhitl. cotours .13',122 1¢rlu

Lo g S ATy ——

i?l“lhcpo.'i.n:.pt curves! and lines in TECHNIGL are drawn uming the
- rubber-banded technigue. Shapes or lines are pulled into position with
: 1® AFFQw OF Cursar keys and then "frazen’ using the wpace bLar.

'S . get famillar with the varlous Jine and whape :nnllnd!. we Buggest

) thlt you try them 2l1) out ane atter the other, The prompt window givas
you continucus on screen help so that you always know what to da next.

- AfLér you have discovered the effect of sach cowsend, clear the screen
:buplitliy nith the wige command iWIP! - thls returns the cursor to the
:tentre of the screen. Altecnatively, ydu can bring back the cursor to
‘tho centre of the screen with the find cursor command iFCl, This will

" npt affect any drawing which is present on the screen,

tht #nd of this section, you cen combine certaln commands ta draw a
faple plcturo.
}uro you start to draw anything on the screen, you should remenber

it ‘the drasing area is usually such targer than the screen
smedlately in front of you. Think of this screen as a vltupﬂrt, a
“n;néo& which you can mave over the drawing like a 9lass bottomed boat
.ggcr a coral reef. X
#i llr!t. you may find yourself gcltlag last, Renember tnat the status
ulndnu is thers to help you and get into the habit of referring to the
;and vy coordinates 2!l the tise Lo find put exaclly whire you are. It
L ¥ Pﬂlllbl' to drar with the cursor off the screen, and you may
Qccalinnnlly lose track of [t., I this hlpplnl. use flnd cursor to

~gturn 1t to the centre,
e X

rubbor.bcnd iRE!

{s used ta draw streight Jines between pointa.

ki L3 rubhor band command
"rubber band' follons you, indicatlng the

ls yuu mave the cursor, &
durse of’ ynur proposed line.

first take Lthe cursor to ons of the end points of the
Now as

: Tu draw & llno.
{lno, then select rubtber band an the F3 menu and press space.

ou wove the cursor you will ses a line following you from the anchored
When you have positioned the line just whpre you Want iR, hit the

The line then changes into the current ink colour, which
{Ses

end.s
L mpRce bar.
M- ¢rulll be yallow !4 you haven't tnk-n any action to change it,

b Soctlun 1

fith. RE command can be cancelled with the iESC! kay.
F .

T
3 T! e

12 gircle iCI!

.- You ,can plat a circle by selecting the circle option. First put the

. gurgor In the centre of the circlie you want to draw, select Circle on

. the FS menu and presas space. Then move the curscr Lo any polnt on the
circumfersnce. As you move the curscr, you will see & 'rubber' clrcle
follow you,; Just like the band in the previpus command.

iBHIFT! and iCTRL! can used with the cursor keys to mlzs the circle up
or _down quickly. I+ the circle is bigger than the screen, you will not
ho ‘able to sew it unless you!

I 4} zfoom out

o bl pan Lthe screen Ja onre of four dirsctions

fthese commands are explalned in Section &)



n

‘To dram & Bezier curve, you wust identify four points nlth'{ht cursor
Crgark. command which you will #ind an the F3 drap down menu.  This
" tomsand ‘remembers’ up to e¢lght xet cursor positlions and 19 dealt with
" .wmofe $ully in Sectlion 9.4. The last four {four, five, aix and seven)
ikave been allocated to the curve command., Four represents the +irst
“potnt, #ive,; the second, six, the third and seven, the firai point,
Hgvi‘tho cursor to the start of the curve, Then aelect cursor mark,
You are presented with & window whith ltats elght numbers, zero ta
asven. Move the cursor down the list until four is highilighted and
press space,” How move the cursor to your second point and call cursor
mark sqain, this time highlighting five., Repeat the process for sinx
And feven. You now heve fpur paints defined und stored in the
cosputer, . Next you tell the sachine to draw & curve betwesen point dour
nd - pevse hx:ltlocttnq curve on the F: menu and hltt!ng space,

niﬂccopt The curve, press any key. 14" the curve 18 not what you want,
“prete IESéI.-\Yau can change one or.more &f the marked cursor points by
l&llng eur-cr sark ag9ain and thoa rodraulng the :urvod line with

) = ﬁ? 5 ? Ehe keybosrd, you can type CHM4 i sark the start point snd €M7 te

ow- lllttnc.—*hi:h specifle T A : #f the end point pé your curve. CHS and CMé are the intervening
the ratif of the tll{plo and _Hit the space bar. 3 ttractor® points. Typing CU then draws a curve betwsen CH4 and EM7.
Tho :ursor‘th.n .ulonltltally‘roguf to the cvntrb iESC! cancels the command, any other key accepts It.

LR

: Toq Ean merk your points In any order you choose; as long am you
S remember that four and seven are always the start snd snd points,
M Prnctl-o drawing Berier curves -~ you Will soon becose familiar with the

"’thoy uark.

Thlrd. nové, tho‘turibr‘ahyuhcro want, The -III
you are dt!lning Brows end fciiovws it,  When the ql[i

in carr-ct, hit’ |puct and lt i’ dr:un ;nr-mmntly.l

:4 4. -éolygan iPo!

‘5lthough & polygon i, strictly speaking, & closed many-wided shape, in
TECHNIGL it is a sequence of connected lines which do not have to sest.
Huvc the cursor to the start pé the line and select polygon. As you
ve Lhe cursar, s rubbtr tine follows you from the start polni. Yo
. . L' the line, press'the space bar, "You can now. Bove the line in's

- tinew directicon, The' ;tnrt paint 1w the tnd o the line you have just

; _ 4 géﬁall o& the box’ you &
then tol.ct box from. thi FS sémi. * Hove the cursor €5 Lk
disgunal hd "hit' the space har_ﬂhon tho box 1s the rlg
:anctl- the :o.ua d

.- k - . _':“
The BO :n-n-nd L8 ) not oaly unof to tran rectangular’ nha w
be un-c to wark irsas ur coflno

i g
5 ond polygon, hit the Epace bar twice. *

4,% curve icur"’:

f;

!f you mwant to erase part of your polygun, press iesc:. Each time yDu
LLE this, the previcus polygon line is erased,

TECHNISL utlll.ol 'l!ll?q:uFV.I a- drai curved 11nes PRYarEEaRnTh 45?
arc-drawing routine Is nat used-as 1t contains s {atel ¥big?iAnd- :uuli"
corrupt the entire program, This atternative method onib}ag@zgap;p'
draw complex_curved evasily ~ howsver, it is a tuo-ttngq!ﬁfhcga Y

at first -or- lr -trnlghtforudrd thcn the other drnq‘

-t : Occlllunally you wi1] #ind points laft on the screen after erasing
: ‘polygon-tines,  Thess points are a feature of QDOS,  They a&re not-
ﬂ*?orannont and disappear when the screen is redrawn,

B e O

"?;ln a simple exercise, use a combination of the line drawing commands to
“draw & beetle.

To draw = curve :

{8 used to define four polntt. The second command, :ury
machine to draw'a Eurv.d line Batween 'the ¢tirst and lag
have just defined”= the two’ {At#rvenisy polfnts influehc
the curve and nro.cnlitd"ottrn:toru‘ since they cause
pulled towards tht. ! e

caLous

-

3.! tak calour :IC!

P . ICLL T L

Th. stltus mindow dispiays & sguars af the :urrtnt !nh calous = nhi:h

] . wlll ke yellom Lf you have just loaded TECHNIGL. All the linew you
? drln are in yellow. To select another colour; highlight the Ink caolour




Xh’ command [-r'Y.
. .of Lhe viewport.

Mulm The -u..g P
llh.”:alngt WA

) Ty ,;-pnn :u-nond

pother :on-nd

uttn a -om 0%
system may’ zugﬁtumu:mmwm

Filled. -Sew the SUPERM
your umn:l)

of lh-ptl,
SI1C.command: FILL (in the k
tu—dlmtlfrm muicuon-.

Shapes with notpe £11164 nnul'ud -u.p" $111
Like all the *swsp' coumands' In TECHMNIGL, this
Select 4% once ko eawitech 1t ong? selwck:
it i onahltd. the
Any ;ﬁhum irmn v»lro- nuur*on
unless you opt
tolour. Y

us.,tb' command

is ipﬂtuﬂil
it again to<ty
word FILL ie printoc in the .t.g lgr _
ulit b.“fillod with th.v' S
uthvrulnoaby ltinctlng. a new cclaur urmﬂ§§

D0s Fily rwtlao Worky By rn-lny'.- 1ine botMv-%. et
fawme horizontal mddbmmmot!—s -appear that thi mh?:i‘:ft : h
mtnntlnliy -unum of4*. 2 polygon shape for you whigh ineandi’ t! "n' fons

slize,

you. :Ol’l;ttllﬂlyl head ,.to dram the lant line.
way lead tp prnblcﬂ. when you rotate
iSection 0,41, T

Honvtr‘."ﬂhlm&u
d“”ﬂ!}inﬁgu - i
ﬂll w Ea Lt i

~To avatd thl', luayt close atl &
A :

W design ‘tan taey: long-r to display on
thu»mhlns, mdnlgmym may want :mut
out’draft. versions, . onlu vatithe filled-In aroas.gnk
compliete, You tan" ketcl wode by choontiig WllH 17
iSOC, A B wil) sppeariinithe status Window §n the SNAP! FILT?3 1,
renind you -that you -havestt Snitehedons; srwap cutl Inetelil;
toggle switen. ] u!llslllp!‘w_nrl priat out futmf’.
Oolloe.l‘l Pty ts’{umr mtuu mode,

f tho ultuntien'

fiy SRR

w

lpln one or moeesg ioal‘ o5
andle large plctunﬁuﬂﬂ

+ 1leda
ctimen,

’thtngdrou & box which is larger than the viewport and sccept 1t,
BUrSDr 18 now at the further dlagonal of the box ard cannot be asen.
- TENoW use the command pam.

b Foﬂ. ﬁuta&ZD' . ) .

rnative way of sesing all of the box that you have juat drawn ls

Thlﬂ :n--nn{ can uagni&y any part of N picture.
taren you are interestsd in with & tewporary box cupsor,.
lydm o ereaied in exactly the sane way as the rubber box in Section 4.4,
Fliraty position the cursor at one of the diagonals of thes box.

ol.tt zaoe in and move the curmor until the box cursor is the correct
Aw soon as you hit spacs,
enlarged to 4§11 the entire viewport,
lddll of ths screen, o .

‘ This awitches on 1syer—i,
Hexl type 2C $lve times - or select zoow out om the wenu $ive
The width pf the scresn Indl:ltod on th. statum ulndﬂw shou ld

- T4 about 1944 units. S s
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caunes the current cursor positlon to become the conirr
To ses how It works, clear the screen with wipe and
The

The turspr and the rest of the box aAppear on

can be used at any tlto, wither on ltl oun or uhllo
is in proegress,

C s a.e:u fra - .y

P Erc O
’i':';;'dmo the higher you fly the more you can ses Of the grmml below, an-
to

zoom put ZO) This has the wifect ot shrinking the

'turrtut view to halé jts |i:o. Repwat this comwand several tiwes ang
B9 how small the box can become. |

*

¥ ou-lng cut Blurs detall and because of this it may scuetimes bo
1¥ficult to position the cursor accurately.
cimsta plu:o it appraximately where yuu think it should 90 and then usme
the zoom ln _Eommand. .

A way to get rpund this

Yo must outline the
A box cursor

NHext,

the areh you have identified is
The cursar §s po-itlunod in the

1'¥h luallcr the box you detine, the grontor tho u-gnl#i:ntlnn.

?’ .
!{.«yuu zoom in unt!l the screen §s Ohly one unlt in width, the z0om out

command wl1l not function,
and dram a box wuch bigger than the screen,

Instead you must ‘sslect zoom in yet agdin
This ul!l pull you out o

Pan and tho Toom conmands can be used In any orior and at any time to
position the viewport exsctly where you want it.

e o R .

PutvTHE DEMONBTRATION PICTURE

JAcIuded on the master cartridos is a demonstration picture which will
aive you practice in panning and zooming in and out.

The picturs in a

wap. o Arran, an island in the Firth of Clyde, Scotland, The town of
Brodick is shown in detall.

5 R . at et 1.7
ENTIL Y § . ¥éri-

Ll L5 T

Layers ﬂo—np&ﬂnod—-{a—dotai—h-cuu an




i ..\'\.

1\4&- s gy B
Plase" ¢ btckup l:u-tr'

Y 5Im iqglga Ipﬂhr{th. F4_denu.
T Hy

..uindahi

Tyoe 1n deno. (four keysteckes) and press .smg
cloads, m u mtlim .af. . the whole. ot Arran in l

inl"!%ili $0F-you ta exss

The u-ol ublcn cgn

‘box. Tike the cdeier to one ofithe corners of. th
200m in. Oubllne your choden arsa with a.box
A -tnct plurﬂ “Brodick: unl be. dup:-,-a.

.

One wrzmn:m.u*dut M{ul ¢6aturo| te the ¥ ¥
= frequently occurring shapes whith the user can »
'u.nlpulat. and sarge to create new designs., A clllng'
‘transistor design,.or a sinyls letter of the n!phahl!ﬁ.v'
4or a floor.plan,: "ﬂw ::mtonln o{ a cell can bt ,am. angi
:aaplnx LR ynu uant. . &

1n the desa pl:tur' 1ud hnvd.jun nspected, the ddf*faﬁ

:; n'l:ngl: <ol _dnd-ine stréet, sap of Brudick. anothp I5)
nuists of a cﬁllm: ion, bjects, b [

on. .!t.p th‘ Thor. t. g,ﬂ Jects; boxes, :Ir:l.‘i

Tl

a ccll ll ltm--d_as,_

:oordlnnnn;“_

3 of!lcunt use of
e mtrm-.

) up, bnﬁtﬂmm. T 1o.¢i§"
k .
“the operations. you. Imro c u‘,wt 20 far have bBegr ¥
eoll. 14 you sant ite wor Y
cn-n.n‘*'

The drulng‘s:rnn L ropuc.l hy the cel) dinc 7,

three. calusns of 75 cell names printed in red, rid§ i
~ to coll..24, - The +irst name, c#1)..00, L3 shown.in Mhibwe

»Ove the cursbr L and down:to select the cell mﬂunh}‘l

Is highlighted Yn white, you can hit space to accept "1¥T¥ !Yﬁl’ lﬁir’g‘?‘.
izmediately returned to the main Bcreen, with the tisrads at :nordhnn
$,0. The name ni the cell hcing edited is shnuu'lncib ¥

The machine dlltlngnllhu each ¢ell by an lntornnl mbe '\'bu Y
. X e
:-slly change the cell nases to make then nore nlnlngfufrtm’m;.;aust
- type in the new name - part;), wheel, door, rnlltgﬂ,,q ﬁ:!hnqun -GAND
i,rmnt po

‘be up to sight. characters lony and will be shown i
It.  You must net start.a e¢ll name with & space b: ’rrg
space Within'the cel)- nene. < Prews ENTER when the" nm ! '
. R i e T R X
T ea e S e ‘-.e“:i .
DA LT A qx-“\* - )

L repace to selsct it.
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'Vbdhcln give thy vaoe nane to more than one cell, it you want. You may
u-}.l‘lnt to arrange your work sa that the first column of cells refers to
" o34 werslons, the second to current vernions and the third to new

wgprelons. -

Alviays save your work to microdrive pr djuk at frequent intervals,

Then 1f momething should 9o wrong =~ such as a power cuf - you have a
reasonably up to date version to 211 back on, Stme people save
verything twice on two different microdrives, others keep a
grandfather, father, son' retation of threr microdrives and save every
#itteen sinutes. Whatever system you use, stlck to it seticulously,

; gvlhg and Joading are dealt with in So:t!nn 10.1 and 10.2.

'u:: dup ico!

AR1B comaand s used to copy a cell, ‘n. is usetul §# you want to create
variation® on a basic design., For oxnplo. you couild have & standard
‘takle shape on =hich you may want to place a lanp or & TV set or a

" “bpok., Rather than draw the table anew each time, ybu copy the basic
£ table shape into three asw Cells and then add any extra embellishuents

% you wish.

_Taé .#ind cut how this command works, draw a simple basic shape and then
‘call up the cell dup iCD! command - lhurt for 'cell duplicate’ This

. brlngn up the cell directory.

Tou want to move your bas!ic shape frod cell.,00 to cell,.Cl, the next
one in the column., The scurce cell, 08, i already highlighted so hit
Move the cursor down to the next nene on the list,
01, and nit space to select that as the destlnation cell, The contents
of cell 00 are now copied into cell D1, Note that any old design in

S cell 01 has been erased by this operation,

EBC wil} xbort this conmand at any stage.

8.9  re edit iRE!
CLE - .

11 conmtruction consists of adding one object aéler another until the
llga ll :nﬂploto.

Ulth re. tdlt iRE!, you are returned to the firet step In the
construction of the current cell, You can then step through 1t one
object at & time., At each step, you Can delete an object gr select an
sbject in order to put it somewhere eiwe. :

:";?ﬁf thc'!ﬁllnnlng experiment?

muéit;! th;';crotn with wipe, select swap fil! and then draw & circle, a
-L_'bon and & triangie - using Lhe polygon command,

:"eﬂui ?bu'd.:ido that your circle is in the wrong place. Select re edit,
The window clears and the first object, the circle, is displayed. You

- .nmom have four options: delets, melect, move ta next step or sbort.

"L Presm the FS function Wey. Thia brings up the edit sub menu:

iitlo:l
deletsr object



* :
normal

‘mirrer in x

mirrer in »

ffotato antl-clockwise by 90

the space bar Iﬂé.‘

‘ﬁﬁ

= E Ly b I : . ,
. yﬂu want o reph o _';J' R TS You can specify a segquence of up to 8 transformations § each 1
lcl-ct it by hlth!ghtlng lclo:t ‘of the sub wenu - and ﬁ’ ting; » LY ) “being planted. ¥ rm or ch cel}

In both wena and keyboard mode, -
" mtep, provided, you.haven't highlighted a new apti
the ontlro :all lad lhort-%thc oitting -cqucncn.,

LT I

co-binltlcnt of tranmformations can bo bullt up. Fur.cx;nplo yOU CAN
rotate by 90, mirror in y, then mirrar In X, .

o {] #ddltinn, you can 'scale’ a cell! - that fs, increase or reduce its
- 8120 ae it i® beine planted. Thin scale does not affect the origtnal
cell; only the planted copy,

Now th' “bax ll dliplaytd ?nu iéﬂ want to :hln
hitting spac.” The #inal 6bject;“the triangle,
l- skipped by hltting space; fhlucoll in :umplat;&f

point?, . ?bﬂf. id no no.d__gxbt an oF aven near
to wark it.. Now mové_the carsor o your dost;nn
hit space igain,’ yuur- :lrcl ‘ull

quutﬂCl of operatione
'f 8-lo=t plant cell ar type PC.

parne : 2. The cell directory Is d!lpllyoc. Use the cursor keys and space to
‘ to be moved 4“. welect a cell to be planted.
‘are then woved’
yq*tuo objects which

'dp re cdlt.iﬂ

command, All th.*
by a nt-ilnr“nnounta
dl!f'ront dlptctlo

\'\'3. The chosen cell is now displayed. At this point salect the
transformations you reguire. The F3 function key brirngs up a wub menu

. You ull!

irrar in x
voomierar in oy
- rotate

- Smiect Dne of these ogptions nith the pursor keyw and apace, or trpe HX
KY or RO, The screen is redrawn atter each reguest, showing the new
Corlentation of the object. You can enter up to eight trensformations.
iESCY cancels the sequence and allows you tg enkter a new set. When
Jtranufurnltlnns are complete, hlt wpace.

'Nnto that any of the *nestable’ commands such as pan and zoom, can be
used at thll point,

A, Th. screésn i3 redrawn with the planted cell superimposed on your
l 11.

a standard wmysbol which uééﬂ?l %opcatcdly throughtiud s original ce

.door wymbol in'a $loor plafior & sicrodrive :artrrﬁi

“coil atlows you o have as’ -any daore or microdidw

sane dcnlgn ultbnut havlnq$%§ drlh @sch one -opl{

Use the cursor to position the planted cell correctly. At the same
time you can wcale the cell up or down. Praess FS to bring up another
. Sub menu and then select #xpand or shrink with the cursor keysw and
pace. 'The alterrative keyboard cosmwands ¥for staling are EX or SH.

9
Colls can be' changod r edited. !}» they have bco
- Ehange will be carried Ehrough to the $inal do-lgqh“
have drawn a cirgle: ulth a'‘cross I 1t, This is; :Ql #1
plant circlel In snother cell called symbols. Lat 1£-3'
-change cleelenl ang Teplace’ the cross with a ;quhr- Y
show the clrelet, :tll,as a :lrcli‘:antaining s lqulr.
wan orl,lually plin ld s & tlrc 19 with & cross, q?*

Tho planlod cel]l is redrawn roptatodly, getting larger or smaller gach
time. Thias can be halted by pressing any kay and the cell repositionse
< 4 necessary with the cursor keys, Note that you Zannot scale cells

. domn or up by more than 254 times.

{ESCL will eniy sbort the plant :oll camsand at tho hoglnn ng or end of
) ho soqu.nco.

> Pllntlng :ll]l can be & slow operaticon {4 the cell you are plarting i«
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large with a lot'of detail. Section 11.1 explains how 404 oy .
operation b’.'“”“‘:‘". judicious use of layers. - . ;}‘rﬁ I# you change the grid size, the screen ia not automatically redrawn,

I# you need tg see the new grid layout Immediately, amelect the pan
7 cowmand., This is a deliberate demlyn decinion - since frequent
tedraxings of the screen can be both time-consuming apd tedious.

8.5  cell o_r‘ ' _i‘c;! T
This command srases the.contents of & cell. “dir
displayed and the cell fdentiéiad with the cursor k!__!‘]‘

that you cannot : e

""l.u_lp grid is also a toggle switchf .it turns t_ht arid on and of+#,

"'_.9.2 swap snap 55

b L wals e o

A cell canibe plentedVinside i E9li whlch can thon%ﬁ: .
another. and mo .ow," " Alternutively,"t#))1 & can be plat
which can.be pliced inside cell-c which can be plasad®]
sind-boggling activity.isicalled="re h
cauny the -@:b_laf’talhin';m‘ 13-1 Hw‘_ll___!ng. :
; Mo e b R el : A

When snap is on, the cursar la forced to move In units of grid size,
The erid does not have to be visible., SHIFT and the arrow keys move
the cursor 8 steps and iCTRLY with the arrow keys move it 3 steps., The
fursor doss not have to be aligned to the grid. For exemple, switch
Tenap uié, move the cursor & few units tp the ie¢t, then re-enable shap,

1 s e S
Y The suler SR

R

TECHNIWL rarbutlaFin depthcbint ot aine, which-shoalqub
momt practical’ purposes.- It should be painted outy. how
pictures drawn to the maximus depth leve) could take.a:ld
display: ' I4:you’have zooned oul:e Jong way, the du
showd on theiscreen as were polnts bul they still h
in full, . P .

© At any point in the design of u cell you can nbtaln relative
Himetsurenents by using ., {full stop? with the cureor. It 1w equivalent
?-;{f-‘ﬂ'.. measuring tape. Type ., move the cursor and the status window
will glve you the exsct x add y dimtances betwsen Lhe . and the

CEUP BOr. .

n

9.7 General peinte

"¢ This feature is enormously helpful $ar measuring objects o~ 1dontif.ring
. arsay of a deslgn ta be printed or magnliied, 1f you need to print out
¢ . . W picture 390 units square, you can take the cursor o one dlagonal,

As n.qonﬂ-nl. rul!; ALES wise to draw _nil cells to 'th..{ e B
Although you can slze cells up and down, 1t saves tim#idnd ¥

[ 33}
fHore JIA

they are approximetely the right size to start nlth;""-"j’f‘-@iﬁﬁfﬂ_io_!cﬁ LA SO Ezf:': and then move the cursor until OX {and DY) are exactly 390
the diagram or picture you want should flrat be skotchodﬂ‘ou_::”g’:ﬁ papefr,. - anit
L . 4

You cdn then see how many units you are Jikely to nol_!;-'hnﬁ S |
cells accordingly. T : 9.4 cursor mark and jump iCMé and (C3!
1t im easy ‘to get lost when FORR are’ wirking close t"u‘_;_' v
Here you can use’laysry 1o ‘yoiurthdvantage. (Thess adé v
detall in Section 11,134 Thelfechnigue is to draw af

nedq
“appFatiud
;‘? s

Y- When designine a picture whieh is larger than the viewport, Yoy are
o Vikely to want to return tao previcus objects, TECHNIGL mllows you to
§ maerk certain cursor positions and Jump back tag them when necewsary.
g&i’:urlur mark s also associated with the Curve command (Section 4.%),

picture on layer~? and use thidjes e 'suildy while you”u"
detall. You can disable:level 2 when your picture li:_ui

: Q*,f qwéi'r'a;_thmgh the points used by this comsand ifour, #ive, slx and seven)

I Nt e 3 : ay: 8180 be used independently,
RS A R X Tl o ’ bt il LR e . .
You may wish ta transfer-p f:& . cell into a new € The cursor must first be placed in the torrectrposition. When cursor

can use thia ‘part mgain,  You tan 4 this by #irst copyln 1
with cell dup iCH! and then 24(ting out the unwanted portionss
edit’ iREL S Finally, “yous can: edj vt ithe dupticated pilt™y
original cell;andsplant the newicell-in its place .x th

Pt RURSOR POBITIONS fniadTrl an s b o k
ey A Ry 4y SRy OASE )
Certaln. facilitiew (ACTE 11 Yom ’t?ui user to

Rark is sslected, a sub menu Is presentad which liste eight pumbers,
2210 Lo seven, C

e A -

‘Fho TUFROr -k#y® and space are used to melect one of the numbera., This
; qulb.r im-now asscciated with the cursor’s current coordinatew,

\ 1o, return to this remembered tursor position, the user selects cursar

2ump and chouses the appropriate nuwber from the menu. Yhen space is
{:Miky the screen is redrawn with the curmor position centered in the
L avlewport, - )

S e ! P A e -, > A
G AR e S N
A grid is i},}ﬂldﬁ?hﬁ"ﬂ_f sveniy “spated dots which im Gasdit
accurste dssign¥=ithe gnid was: used &0 reproduce Ehg&! :
dilﬁﬂlt"t{ﬁ p‘t&u’ .ﬂ_q‘t . i i ¥ EVE - s

- P bES -
! %

The slternmtive keyboard commands are CH and CJ followed by a single
419it in the range 0 ta 7, For exanuple, CM2Z marks cursar position 2
4:€I2 returnm the cursor to this sarked position.

(R iy, S . . .o
You' can redefine the pesitions as wany times as you like} - the only
-I";Ol":l"ll:l‘.lﬂl'l is that there cannot be mwore than #lght at any one tine.
£ R

: 8120 with thef
. You can Nave up to 20",3 ;
fYou® kool bzt a long wa A

Select axapisr
does ‘not have .
points) oakw
be ‘shown, 0
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20 i - ) .
: ., 30,9 formatElng a microdrive iFO|-

s fﬁ,_' e
5. YECHNIDL, allows you to forsat a microdrive while you are running the
system. Thid im useful 1f you forget to have a blank one handy.
hoose the formst cptlon on the menu.

FEFORMAT DRIVES
g -Hlt '%* ko confirm!

Thll hlndan llkl you to hit & certain key to confire this cholce, since

Tater. ur'lttln, a drive i3 &n irreversible action. The messsy® appears!

Normally. 733 ulii“tav fon = - . \
this as the defadjt, icvl:i. 4 . Ay : S Nawe: mdvi,

harige the name of the device i4 no:olllry and then hit iENTER!, When

w‘ hé . formatting is complete you will be told how many good lt:lorn thers
SavVe dtl!gn, lond UCGISH. fufllt. do!otc, and dir'ctﬂrx*fr‘ n the device. Ue recommend that hsw cartridges should be
tted lt l'l:t tive or six times before they are uped to store your

A1l these commands brlng down Gindows which ask you

in!nr-atiaa, Tukh ns‘th- rneme, bf & file, S e
. PR e rouult of thy forsat is shown Iin the window and glven the taota)

uwsber of good hlocks on the device.

s

10,1 save drllgn -53' Ll .
+4 Deleting a file iDE!

?n%dtluto . ftlr, select the delste uption.

To mAave YO4F currrnt uork, :hno-r tht save ansign opt!
" 1 N SR

meRd. The window thoﬂ lppcnrlr .o~
'u DELETE FILE ¥
awe: mivi_

| Bave d-n:gn gﬁ"
Nant-lndvl_b

Mske sure that'al fqruqttod'ol:rodrlv- Is in drive pﬁtt:i ﬁ:h [

ths name af ynur 110 at iho k-ybo-ra. You can glw*ltr :
1ike, . g

esponse to the prompt, type in the #lle name and press FENTER!,

.. Save ‘I;l’ﬂ_
7 Hame? . ldvl

_ll“nptfon allowe you %o inspect the directory of a device, GSelect
bi slrtctnry opticn. 1

s - & .,-h-' i
‘When thi flllynl.lfilghvpt i cbrroctly, (using tﬁ; i
.editing segquence: of. CIRL‘Jback-pl:lel nocoslnrylg.h‘
will saved don tomicrodrive one,

i "ﬂl #t directory
S u;-.t -dvl

prt s dovl:' name such - : NI )
L and. t?ﬁlﬂi a new u.v]:q;m ’ 4 . 1f necessary on the file smenu., Then hit iENTER]. The

filen toléfom the. RQZ’: i1 RS pr Lt Rtk he R Ac: bAtents of the directory are displayed. 14 the 1{st of flles takes up
= E ore than one screenful, you will L th! nord ‘MORE*.. Hit any key to
t A

You can. n{ =‘
n.to 3, byLd.

?fﬁ??ing and formatting can be slow ~’tt. may take several minutes to
¥ ca!ﬁl-tu._ Please be patient., Restoring your file 1Is much faster.

Efré*yuu change mdvl_ to mdv2_. for to the name of another d-vi:ol on ohe
o#‘the windows you Twill $ind that your-ghoice Is remembered by the

. gyitem and reappears next time you chooss thie optlon.

T 1

O rpconmend that you keep at least two backups of important files on

"';r'*fz-ﬂ_f:lirtnt- cartridges,’

i ¢ .
ch-ngo tha nane of the dlvlco (X2 no:osllry. anter - thex X!
“you want to 1oad and then press FENTER!. The ¥1l@ tu boJu
course be presant. . - T IRE T ; '~.f-;-
. - . fil 1}* B TR AN

LA T
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ﬁ'iﬁcé’*’hc‘r o

,'fh! windows Il‘l‘ dthr.nt frnﬂ the menus in TEL‘HNIG.*

eannot be used ta escape frow them. 14 you have madd’ the Wrony :hol:o. )

you must hir. -CTEL.rhpac tnﬂé.l blck to the main ¢

-.L-n S L

mscmmnus cmmmns"

'n\‘" . ; EE e

,_u..

A /‘f
Ai objoetﬁflﬁﬁ nﬂﬁ“t‘ﬁc’}ﬁiﬁ_‘v*ﬁllﬂ Sh e layee 8 T!%ﬂﬁlf"ﬂb
shwiky of urtnti’!fﬂ}iﬁﬁ;ﬁﬁ:‘
2;:lm:ocl :uw ,mr(bp of. snothe. i;,‘_,,'!w can. choose how n@x“llﬁ'-rl_
to sew ditpl v-‘a@wwsam and: w*:lw sssign objecty :
'vhilh. *rum Folol -:o-blnltlnn ot l‘:u!mr 3.1

i

lN?ﬁ!i"*'

mwﬂ&-&em v'l’?l’u. layer. 3
funtitah gt waeithe  basic odtiine!

g ay%%a’{y Taysr "D’ﬂ!ﬁd Jayer 1 and. dlilhl

W‘*ﬁ_

e

Brodl:k wak p!l:e"pn l-ayu* ':l you dimplay ths. Il nu} gi’ab
 1ayer lgL?mﬁ*l .,-'ult get the sutline of the is)ankl }“'Wﬁfﬁi‘*‘--? el
o A AR

e

R
%

’ a0t
‘I’ho Iaym- AR wMeh ubj«:t. M-placu mwn you ilril 8, SR AT
system [e layer Q. This im fadicated. in the statugntﬂdbﬁ Sy pERE
£

vhjectn on a diﬂortnt l.yor,\ type a.dlgit in the rlagu 0-7‘-@ inr_
abjwet you: dran. subuquont!y is plu:nd an "uni-:ff
: another :hnngu ' , i

nr-o has: a.ssterisk againet 44 which meana thal .llyu_ Sero b
_enabled.. Dther layers can be enabisd by sejecting thugtltb'
keys and space,. These are toggle selections which e that: they are’
enabled and dimabied alternately. When you have Mnl had dd!ng K-
n-ovlng lnyorn. ulu:t dnn- to qult.. . 3

lhpm thit:you are
:urrtntly,inlbiﬂ et
gimda o o %
ﬂw altefnat tveskeybbaird
[ takes thot,tli}ml.,\,.x

- 2T

'i%mé

ST i.Lifputl ai? lm
qa;iulci& which layers

_»tho ciu--m-—'

W

“H‘ T

¢r taken out of the list by typing ¢ and a gigit or - and ‘a digit, For
'_l“xllplo: o sow EEs :

_;’-m:ld enable sll the layers except layer 4.

) hpn ‘werking on a large design, you may tind 1% htlp!ul to make & Crude
» deslgn. on leyer 7, say, snd use this as i gul{h fnr il dot-ilod uor-k.
Lahr\ gn layer 7 can be disabled. B O R

want to plant & lnrgo and detalled cell, you -ny Hml the
;M;pcndurl urm:l:tpt;b‘ly slow, Expsijences CAD designers smploy the .
-.gpl-loulng trjgk. Instead of planting the towplets cell, with all layers
mmblcd. they reserve one layer on which. they draw & box approximately
ae- mize of the all the festures in the gell, This is cajled the
$iighment box,, All the other lsyers, it the Isyer list ars then
Haltched ot¥i. The cell is planted and can be moved, reduced ar
spmﬂ.d qull:it.ly without heving tu nalt for nll thc detail to be drawn.

I’.-:‘,{m po-ublo to put objects on & Iayor whichk im aot enabled, These
i1} sppoar ‘tempararily until the pext screen redraw.

e g

'\"g:u, :annnt plnnt a cell onto a specidic iayn. Vhatever layers that
aumu ulodmill still be used when 1t is planted.

.2 free npl:e Ha-K - T

.r,ﬁt_ any polnt while you are working with TECHNIGL you can determine how
weh menory {8 avallabliw, When you asfect this command, the status
:uinion tells you the size {in Kbyt“? ot the largest contiguous block

.

'thlt you have 14 Kbytes of -mry uh!:h you can use.

% s 2o huuld t.lu care not to run out’ a! space. 1 the systew lndleatts
',th("yrm have only a few Kbytes remeining, you should not continue.
Rave

ve your :urrvnt work and start again,

xpmllon semory will obviously add to the awount of -valhh‘lo SpaCE,
gt make sure that you don't create deslgns which reguire more space
ban is available on your storage device. The storage capacity of a
{crodrive cartridge is about IOOK) & disk holds about #rom sbout 3IIOK

Ttext JTE!

R aii can label your pictures mith the text command. Your text wmust

iways be placed in a separste cell and then planted, sized up or down
nd, positioned as reguired.
¥ocause it must be possible to manipulate text, the -tnndnd Blﬁ:lalr '

haracter set has ngt been used. Instead a special character set has
‘been dcllgno‘ which includem capital letters, dlgltl and certain

--.lynboll. .

.
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r ; Lo *«1" -

c-ll tbt ttl@ :ﬁ:n::ﬁ ,Tigvovtho cursor te tho #%i select thie command tho system smoves to the next state
select! tunt m Lhen: typo the. messagey. The tine i

aENTERﬁ' 1-xt :nnnat be tdit'd.

!;’fﬁ

1
+

QECHNIDLFMOOI many of the lins nnd lhlp! drlnlng ‘routines embedded in
ey _q SL'# operating system fpor speed and sftlcisncy. Certain "$eatures’
-OF shomalies have been Inherited and should be noted. These may not be
‘priesent in all version of GDUS, These. features are not bugs in
FECHNIQL). they can be demonstrated. from BUPERPASIC and should

htr.!oro be atiributed directly to GDOS. :

..{‘

pnn cﬁlr;:tmu: is you "
¥ _:oll lq? pllntlng them In_jyou

"- ;3?3?;-é¢§;&- which urg
-M!H o _j‘augh mlpls on the
z&{y‘m}{( ‘“;g%}l%"%’” "

ﬁ pocted - 14 the.curmor is moved to the extreme limit of the picture {at ~
% hhnt{‘% lnci ada" text in’ youe: ; 3 Lenaive Bbout 32767 or -32768) while zooming nut a Jong way, objects dramn
. e & or;hgiln when boc- - T e by P, H :auld appeyr-incorrectly.
1 o - k . ; ca n.‘-'_‘v.r

-Sz;Shnrt iines are not slways drnun ln th. corrsct length. They may
bd .one pixel too small. . R

’tn a‘:‘;pnn 'S -1cr-udrln A
N Dq,nﬁt hange your .iii

e

:nliqd'hut witl have - uq,

AR

f“?i%?;‘

AP

Sunntla.t dots way be left on tho acreen when JESC! is used (e.9.
Mhon-erasing polvacn llnes). Thess are not permanent and disappear
on tho screen is redrewn,

i

TALENT pllﬂ shortiy ta! yrp?uer t.xt font gontrig_
‘with TECHMIGL .. Thim will provide ssveral charac!n
C users to. do-lgn‘thott.nun-. Ben Sc:tlnn 13 for ds

tdd-nn' tu TECHNIBLQ . .

¥ Uory largr ellipses may not nluuys b drawn, Zooming in close tp
'an tlllpl' a4y also cause It not to lppo.r.

-

EAEY
]

PRINTER OUTPUT

h. prlntor dunp program in TECHNIGL ll:nu- you to send part or all o4
yYour picture ta any Epson or Epson compatible printer, including the
Sinclair badged printer, Printing is fast - approxinately 2 minutes
v PeF. page. The design is reversed put so that the black background
‘Becomes white,

oy ety
7£cmm.,anm tlu user {o’ ulﬂ:t either Hode @ c-uw.
Mode 4 ihlsres nade), Becaiss cf the systen's ‘”lﬂjtﬁw o,
out, the dl! erence botuotnrtho tuo modes is nct

io;ﬁlo command, .THIYGU nui'_
nodo Are-limited to‘tﬁu“% {1
: R- :

The comsand, X “umap wode, 1w
‘avallabie fop’ tse’ Bydolih-r
naching wilf’

losnu-q !ho printer dump program is esbedded In TECHNIQL lnd is written
in_machine -code, it is not possible to amend it to work with other
de akes of printer. However, an addit{onal module is being produced

¥ whieh will enable the user ta Incorporate TECHNIGL deslgne in a

< BUPERDASIC- framework. This can then be modidied to drive Plotters and
n-.t-ndnrd printers., See St:tlnn 15 fnr details.

<&

.irtor nutput is always square. The lergth of bthe x axis iw both the
width and haight of the design, Designs which are wider than a single
dkige ares printed in vertical strips which cen be joined toyether later,
Yhe maxiwum width of output supported by TECHNIGL im ¥ widths, 1+ a.
grottcr nicth i® required, the do-lgn can be halved. -

: i Sefiad-ATds. h
‘ot the.grid. l!_thl.&lp n-ltch-d_oa.¥-7ho -zroon-dj pLAYRE b._pgf
; _ttonnlapvsl! vis The first eight, Eareeppo
: Nove hom._vaﬁl:l’___‘ box. to tho:u:mﬁ'-

priat nut a picture, first :uu- cut unti) all of the picture you
“want is wisible. HNext position the cursor at one of the diagonels,
‘?@olo:t printer ¢ump and dram & box cursor around the ares you want tp
wEe:printed, The box is an inclusive border) those parts of the design
lttodlltcly under the box are lncludod in the printout,

;tn control th
’ It the system iiﬂ at
grana to slgn!#f e

The -uap anilo cn-;at nlloui
gensrated by, tho -yltt-.ldly
conflrm.a :urrtct':n-und and

Jiaaes - ¥

aulp I:Pton

2} 9rosns only -

u M
.3 no nolse v LT Nomes mdvi..




"EYN.-..I.Q

~drive one-andthe _nl'lg_lnl! J’b’»drlvd two. F1 or Fz‘ _

. ’rho BCreen; itﬁhpdn

The _iesc?*“i:qy-,

vl

R the
printer,:® mout.,pcv;.;,*z\‘unng SICTRLY and bacuspacey
whatever your device iw’ called) and then press iENTER!
asked forithe width of plot. . ‘Enterm digit botmu‘iﬂ

{ENTERD: 27 Pinally thdiénts whither.the printing isi

pﬁi device o uii' :

un-upﬂ-vluﬂ, unlag-y o n-and terminute this tea wilhs

iCTRL! /npace l.bﬂrtu tm- uimlou. 3,7 ko A
s 3 AR
- The dt.ign‘tu b- prlnt'd 1 drluﬂﬁon the screen

you have -poclﬂﬂl a single wldkh- nutpuf.. or Ln pd:t %
tor -utu-uuth. s oy u ty

In un-upcrviua -od i { ] oilgn iw prlntod_
- hetween scrwenti . 1In. nup.rvisnd‘pndl, you can ch.tﬁl
it is sent to th' printer. ‘You .tan' skip a screen’y]
print 1t {by hitting spacel. ln bath_tuptrvl-cd_an
iescd h-:t- prlntlng; G :

14 i‘tho fD‘l‘lﬂull‘I"c:_Inil m-.luppoftld by your prlnt g

tkely thlt TECHNIOL will drive lt :orr-ctly.
" *“" '!k'ﬂ I T 5‘—;,‘ : ,,‘u
I. - lsc K 1au ord.r cuunt hl nrﬁnr count

A 't

2. EBC h 3

13. REFERﬁHC! BECTIOH.

‘rhl. u»cﬂcn ccmtnn a briﬂ dncrlpuon of the v»l

Lbldil‘lg AL .,.h £ i
The progras ‘shouldt) bﬁlmdﬁ‘!m hm:!rup. with tnor

The Status, Wikiee s
I(‘&k

rﬁhf:?giut;nco from n-t{&

DYy 6

wmat 14 cursor*EhRE

i WO 2B R C~width -of-ncreen in units . 7
B { "SRR ‘,‘ eurrcat tah!!lll colour/patier

JESC! key

:Dﬂ'lﬂﬁﬂ?

2 A
. F: stz wll wt block of-evaid
g Kbl 7?? ;ll .70& ?'. bt
uﬁu?wﬁb-
tpresent 14 colour:$111718%serdadinhi
#1 prasent 1¥ outline 19 SetUHFY §

-2 displaysg noe - LR I

“ facilities in TECHWIGL.' The descrlption mill be use mwathuy. .
- knou about TECI-NWL but. wish to rn!nd yuurnu- c-l.aay HAets

"z-f_""

P

Dor mbrs

7

Yho Ac:tpt koy

-Who Accept key (Lthe apscwe Sar} l- used to select wenu itews gnd to
'$rewze’ a graphics cperation,

\ girsor movement

" rHE arrom k#ya on either side ot the space blr move the cursor in pne
Vot the elght directions, )

"’l’! iSHIFT! im heid Sown at the same time a8 an arrow key the cursor -
Iovonont is-in steps of 32 units. I+ iCTRLY is held down at the sane

Qﬂhah snap is enabled (swap snap}, the cursor is Jorced to move In unlits

>, Commands In TECHNIGL can either be mélected from a menu or can be Lyped
: diroctly on Lo the “eyboard using a combination of ane, two or three

Sf letteres. A wenu is called up by presaling Lthe appropriate function key.
’ Thc &rrow oF cursor keyw are used to highlight the correct apticon and

" the space bar confirme it i '

Parfain commends in the Fi1, F2 and F3 aenus, much at room and pan, can
Ut-iolo:tod whilte ather commands are in progress. if you call an
-

valld zommand, the machine u[ll groan at you,

%Al swap coomands are toggle commands) melect Lhem once Lo switch thes
on. select tho- again ta turn them off.

nhlp snap iS58 When snap is an, the Eursor is fporeed o move {n units
‘. grid mize. The cursar keys move the cursnr in single ateps. The
cdrdor keys with iSHIFT! move Lhe cur!ur -] stopl and with JiCTRL , 3.
ltog-. e

Erap snap ‘Can be selected even when Lhe grid iy off.

- ovapn nutllht iS0! This option prints or displays In outline those
‘objects which have been #il1ed with colour or pattern.

- Zal) dup iep! This brings up the cell dirsctory. The curscr kerys are
used to highlight the name of the ceil to be copled and space selects
it. The cell to be overwritten iw then selected in the wname way. The
contents of the old cell are lost. iESCE aborts this option at any

T miege.

:*etll erxne iCE! This command erases the contents pof a cell. The cell
" Wirectory is displayed and the cell selected with the cursor keys and

. space,

tie taysr list jLL! As pbjects are drawn they are placed on a layer,
‘Thare are @ layera - 0-7, To assist presentation, wome layers can be
turned néé, Thus a cell can be designed with objects on elght layers
; and a declsion taken to display only 4 of thess. Subsequently the
-rensining 4 layers tan be overlsid. Tho nlltg! Hindnu indicates which

s

ER e
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The layer rnablté tor: dliplay uhon tho system is llrif?ﬁ -'d%li )
0. . The laysr to sbich cbjects sre first assigned is- nlhﬁglit 1990,
To put new layers, inta the display, the digit corres 17 oS DOy
layer roqulrcd lﬂ-7l ll typod ion-t .-koyhonrd. g,
: [N Bl th 4
Seigcting the llyt? lllt»cn.-ln‘ brings up » sub -0n&%§ﬁ1yr:-
the layers, ending.-with done.. Layars can be added; LoSEhats
t:::nairn- tho dllplny by u-ing the curaor keys ang. Ipdc ;
L] ang. :

s .
The. hrybuard :oﬁ-nn LL* puts, all layorn into tho 1llt'¢=7
thes al) cut. The -vpnrnto commands ¢
subtract layers 4rom the Jist. ¢ and" - dlg!t sdds & layer tn-t 11

- and a digit takes ttout, .o o v .?..nn..é-' h.;;l-x e
o R o T '
frae Iplc. |FS' TThis :o-alnd giv tho largest blnch ot lﬁhﬂihb
menory which can De-ased by the system, Itz size 1lniKbrt-t$“%l
dimplayed in the statum window., . The user should make" sure’
is mnough spate tor the work In hand, . Any expansion. aincry
obvioully Incrollo lhcxlhount nt‘lpazo lvlilablo. e TR LA

Thll—tﬂ.llhd

swag nolue ISHI?
#d by the syw

fesponse gehera

seap grid 1561 Suttﬂhing on tho 9rld csuses a dllplty"w
dote. The bnxqcursorult,ulo tu lndl:nto the grld tl:o
need ta bo lqu-ro. :

A grld Is only lhoun “when th- & are lll' than 20 (lvli 5
on the screen hoerizontslly and;vertically. The yrid-will’ §g g
di-playod 44 the user zoon. out a long: way siter nelecting. gran yrid
e 4 g 1@&%&,14§q§§§ﬁ¢hm¢
ulpc-h-ul This ca-ulnd “clesrs the :urrcnt cel) . andy ;g N
cursor at tho contre of the I:rota at coordlnattn o, 0.- 3
o -

ﬂ ki

YErEh.

SF i i cv”

re mdjt -Ré' Thl- :ou-nnd resl-plnyn the turrent celf.
tise. As sach object ls showny .the user can choose-td . dol.to lﬂ?

select it for subsequent repogitioning, mkip it or .bor&}th-
sequence. ] .

The dalotef.olt:t -ub--onu iu'su-naod by the F3 fun&¢1oa
pations highlighted and selected with the cursor keys und”iﬁ;c
.itrrnativo keyboard :n-.nndl aret X

sl o0 ;"tn dolctt-thc uhjnce .Q
e SES 1.

moves to the next step 1§ no optlion
im highlighted
redlaplays the entire cell and aborts tho

#diting wefuence

“space =~
. jEsct -

inil the objects in the cell have been displayed, the user can move
“the nelected object or abjects to a new position. The cursor 1w first
- woved -to a reference point wnd this is *marked’ by hitting space, The
cursnr i® then moved tu the destinatlan point. When space Is hit, all
_obj.ctl which have been selected during thism re edit operation are
-pvpd in the wsame direction by a similiar asount.

eﬁ?iﬁr-enlu«r iCC! This command changes the lnk colour o} the cursor.

.. .The screen clears and a palette of colours and patterns iw displayed.
- The . #irst eight correspond o the solid colours, The cursor key» pove

the. outline box to the required ink and the space bar confirms the

U ehoice,

Tho screen is panned to :ontro the scre#n round the current
pus:tiun. '

: tur-ub mark {CM! This usen a sub menu {zero - !ovtnl Up to sight.
'_ngrlur pcsltlun- carn be remembered and identified by a number. The
¢ command, CM, must be followed by a single digit in the range 0 -

é&;tuh‘juap iCI! This command is linked to cursor mark. The sub-menu
2ero =~ seven) is presented. Seliect one of the remembersd cursor
positions and this will becooe the centre of the scresn, The typed
command, CJ, must be ‘ocilowed by a single digit in the range 0 - 7,

xoom out iZ0! The current cursor pasition becones the cenire ot the
: wereen and the current view of the picture iw reduced by halt Itw sizw,

.!aaﬁ in iZ3! The area to be magnified is defined with the box cursor. -
~Uh09.tho space bar is pressed, the ares expands ta fii! the screen.

.lnk cnlour 161 - This command is similar to CC bul melects the current
iak colour, .

iSF 1 This conmand ¢ijis closed objects with the current ink

b i$D! saves the current work to file
iaqi:dtslgn iLD! loads a deslgn

forsates & device
delstes a ¢llam

iFO!
iDE}

formst
dejets
:ai;nctbry iDI! liwts the directory of a device
I? \,prhntvr du-o |PD' This command sends & design or par: of a design to
i the printer, The user Iooms out so that the complete area is visible
§ in_the viewport and positions the cursor at one of the diagonala. On
. 'melecting printer dump, a Hox must be draen around the ares to be




Tag

printed ihafthi;';pcbiiia; terminated mith space. T
iz always square; the Iength of the x axls is both the width and the
height of the disgram. :, s BN PRNTLE 3 =ty Y

cutput device [usually serl), the width of plot umin
indicate whether the printout is to be supervised. gr.
Esch option. fm terminated by IENTERL, iCTRL!/space

N Sy TR

TR pri iR T e o o WERD
. . T s R »:', . . m“iﬁ‘f in
‘In"unsupervised mode] ‘the compiete  désign ia pr:n‘ﬁdg G
betwoen scrwensl Multi=width butplit is printed $n AGRELE
supervised . modé, the. user: can check each screen befars.
the printer, an “the screen (h}ior print i1t

-

The .:Eu;l'dosigi
B L

In both supervi
entirely, - :
FS  MENU o
oA s, :
The cursof-wust” bs

bol)!ldhtﬂ?gqrfoclli-btiort c(lf! Wy
. - - -y CR . v .

AlL, these conmands- ‘Ef" g%i%ﬁ‘”

line or shage drawing commanda g 3t '
‘rubber-banding’ techniques] tha lin® or shape tan be panitipned o
slzed hylthg"gursur kKeys and “{rozen’. with the lpﬂ:p;baﬁgugg ; 'r

circle iCI) The lnitial cursor positlon marks the centrs
clrcle. The cursor is then soved to a point on the clpcunfe
Ypace bar sz-epts the shape snd iESC) cancels the :o-qgl i

»m Rhe _ . OmBans

tox iBO! , The inttial™Cursor position marks one u&*?ﬁﬁfﬁiﬁ
the box. The cursor s then moved to the opposite dlléoﬁ
Tl

bar accepts the shape and iESC! cancels tha command,.

vdit cell iEC! ' This
cells in the cell dirs
tursor ka#ys and selacted .

. ;
The name of a cell can be éhinged by £irst selectifg | EFanEiLr
retyping 1t, terminating tafs with iENTER!. During retypiin
leitera :hnng._tcipor.rtly-frgn white Lo green. il
text (TE} This command allows-the-user to type 1a“afine
digits and certain symbols; ending it with iENTERL, . i
be placed in & ssparste cell. Text cannot be sdited
mada, the whole message muat

repeated. - b g

: E ’ﬁgy i .1 %,

S e T R Y i
polygon iPOL-This command. drami s 'sequence of Joing
form an apen oriclosed. shape, .with:the inltial CUursoi

the start of the sequence. - As each line Ix completed {y’ S8 eEéepted by .
hitting the space barsi Polygcn drauing 1s ttrnlnntiii_gf fﬂ!xigpiﬁﬂiqx¢’
twice.  Each time iESCS-fw preansd the previcus polygon INEIA8 srased wh
Ao e Dvocawa o gtk e

o ' ’ RPN 4 PR .::r’“""' 'y it . T,
curve CUL " Bezler curvee “mist takd Mour coordinated:

and atored in advance with the Eursor mark iCN! coumanf i
marks the “startiof: the cirde,fsiven (CH?) the end poihtiRnd
and uin itﬂﬁl(thpfthd*’-ttbﬁéturl?”ﬂ&l:h intluence. EhE[ahapy
curve, Uhed curveticu(’y ; ‘A Jine i drawh bgtwe)
four snd positfos sevenl - e

Y k‘ﬁﬁ-fg."
Fipteb mutpot

o

R
¥rd

ro
L
A

)

7

3

xh
t

en

ey
2! -”’ng

o

1
he required shape and size,
cancelsp the coamand.

:_fﬁ.

[

commands directly on to the keyboard.
junmary of all the keyboard commands $or use when you are familiar with

HC s

R T

H

AR
_JESC! aborts the commandi any other key accepts IR,  The curve can be
. altered by repomitioning one or more coordinates and selecting curve

}.i: agatne
L ;lilp!o iEL! The initial cursor position marks one of the axes of the
S .wllipse. The cursor is thers moved to the other axls and the space bar

‘Finally the cursor I8 soved untkl the ellipse i9 drawn i

ressed,
1ESCe

The space bar accepts the shape.

ifc! The cell to be planted is ssiected $rom the cell
“ It is then displayed.

The. cell. can now be be transformed in 3 ways: it can be mirrored in
sirrored 1ln ¥ and rotated antl-clockwise by

A asguance of vp to 9 tranformations can He specified.
ormation |s requasnted, the screen {8 redrawn,

A sach

A ]ﬁiﬁiidﬂlfar-atiun sub menu is sussoned by the F3 $unction key and the
pptions selected with the cursor kesys and spacs.
t'keyboard commande are

The slternative
MX, MY and RO to specléy mirrorx, mirrory or
tate. The space bar termipstes the transformatlon sequence,
planted cell {3 now muperimposed on the original cell., The

Iv used to move It ko ik correst position. ALt the same time (%
» be scaled up or down by presaing F3S wmnd selecting expand and shrink
ihe sub wenu with space, The alternative keyboard commandw far
ﬁ%}ps are EX and SH.

M. .

'I"j\.:" . v
p ill{l!“ #n redramwn tontinuocusly, getting larger or smalier each
"Scallng is terminated by pressing any kay,

~EQF

n .
inber Bané iRE! The inltial cursor position sarks the start of the
ine: - The cursor is then moved to the wnd of the 1ine and »pace ts
o ased,

To.abandon rubber-banding hit the iESCE key,

'!'6i7,in5 menu) These allocate subsequent cbjects to layer levels

:?gthrveiqlng the digite with & "+* or & *=' iRncludes these layers in

display or ramcves them from the display llst,

CHNIGL can be used with elther menu-driven commands ar by typing
This summary gives you a guick

B gystem.

b:ﬁrldr ¢6iour
el duplicate

o eel ‘as
Soelrele o),

ipgurnur.jhhp twith digite 0-71
o GUrScr. mark iwith digits 0-7)

Heurve :
" delate flle



a2

O delets nbjnt {dur-ing rn tdltl
g EC  edit ce}l: + g :
P 1+ e1LIpow < lpe . 0 s < '
' EX wxpand (during plant cejld, -
FC  $ind curlur RN = .
FO 4Format T
F§ free. -pu:o- i«,
It ink coloup
LD load dnlign o
LL layer J1imt (mith & nmh‘l‘
PA  pan .
T PC plast cell-
PD prinkes. duup
PO palygon - -
R rudbber band .
SD save design -
5E
SF swap +111
S5 swap grid

f A

ST

RS L T TR 1

_IS.

| S ahrink tduring. planl e‘:u ' 1
{ M wwap wode - E
1 &4 wmap noise ’ 3
! B0 swap outiine ™ =g i
{86 swap srap .- o
TE text: T - 3
COMIP slpw- o L k
- 21 zoom.in S
f 20 zoomcout . o i w3
R Iayrrr:uflm"" .7
. [ + add .inyeér -to -
P
1
t

g2 i Cortiln’ |§lﬂ'l’~nny. hounvte.hn‘
plaA Lo pro&tdc‘ftmﬁ“m“tho tore of nuh
*ulanabii pgl ﬂ‘&’ .

B
k

A

“aRE: %{ﬁegﬁ&:h!ti‘izo&

B

E T 'm- onhh:u oms'lng an‘;‘;n

) lndopﬂnduntly OF TECHNIQL, " The SUPERBASIC proyra
wagily-tn driva oplotteu and non=-standard printe

.

- nc:o-phor-rcdspn-ﬁ*uneun*u BUPERBASIC, - ¢
deslgna into human-rwidablertext' Be that §t can be edfdis

“Yhe compiler Eonverts text instructions inte TECHNIOL. I ntwfpnat: nﬁiﬂnt
‘enabllhg’ the ‘user to’ 9»»“. u!ls from other prograss nn&"‘tﬁ:orpﬂnti
‘them into 'recmm.. o _ S R ‘x&.‘é‘,m ?\‘

s, GRW H.OY?ER lorv!:o: e thm machines are sx
praposs an Al plnttor mvien tu plot yout desiwnw: Mmr
_Send topr «\t‘ll.. L SRR

ety e o = - e

6.  TALENT. is lnvo-tigaung mice/)ow cost plnttrrl.ﬁt,\mwﬂﬂ;jﬂb R . 1




