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applications programs

primarily anifcon driven: frant-end for QD0S, jt can be used ag a
simple windowlna enviranment, in other words . zoftware can be
couztructed S0 that it uses the ICE ROM for handiing . pop-up manus,

In the *cn:wv..sncnn driving
1ak mmoz. tha routines
#xpenslve WIHF
buk “are very

al#rt box2e, icer hzrdling and some tinco:

Ssoftusre. AR the whole of " ICE fits- into =a

Ineluded are hot so advanced as sthpse for "the more

tWindows, Tcaps, Hice . ands vc_p:nnt: gnusl: nwmr 1%,
i ! .

$_nxpc~m. 1 3

: rmﬂm . oo, .n@,
i The mnm.éuoorxuq :mwmwmmﬁ.mmﬁhﬁmuziﬂ&"
and ;SuperBASIG: Level, w ous 1 ¥ m..mqnw

machipe codeiprogranming dﬁ -:.%vb_ cuaﬂuua1yr~¢o_
cun...o:n<n;% oW’

 Ag 1c~u3u
programs lop
videirange

ﬁn.JMw_mm.. 7 and :

‘Asseubler Level
.nxbowmnsnaa with
Ut Fof little

*mcnnﬁwbmun
ua agded to a
wonﬂm«c:nmsnn.

kEdrry msvnenn L; 3 ;
%nimﬂgu PEQAERMEY slch ¥file

omunﬂmﬂm“w..mﬂhnshnn

—

4 .o uping . ICE -TOQLK

4oorxuquwm supplied- an a single
g:uwﬁcm duplicated as =zoon ‘as possible. It goes without umwkaw that the

ICE Bwn«uaﬁwmm nmwnﬂwmmm. wirleh

sasiest way of. doiny n:_m”_n nn use ICE's BACKUF 1o;apzm3

*zocmm bmz

LR .{qr . kS

ZMOMWmmzo Feadin

.4noracm ton}

ZDZCZ- bhac

zpzcarwuu0n i
romowmpm. .”.n,whm*n program no vwoqcnn mnm lago.

ARBOOT, _FAS - :un_avua routine *o« UQUn_:m up bﬁn:,cm.
This file is not intended ko {)iustrate Lhe
! . ©otoalkit, it slaply would pat #it go the
nxo_nc tariridge where it belongs. By al]
means use the TOOLKIT to wake a icon -
controlled version if you wish,

M

,.< =\
x_*muwa;ﬁnmﬂw:¢W1a muum;&.@w mocﬁnm *h_mm..wsa anw cm mnm7na ang
vienzd cusing eey of thre ctandard text editors, such as Hetacomce's ED.
They may be INFURTED into GUILL where they can be. altersd or % inted,
The @#szembly code nes produced by the Computer One assembler package,
and so uaan.men«onmo: may- be wnnnnwna for ather assemblers, _.

1._

!
v
_

vallable poutines in” action, _Tumvnmw
LRUN the BOGT program tnot forigetling

* *ﬁ_nu sre EXECable (ICE mx lles)

Ta rbxw a m_waﬁun amwﬁ%- Jw

Hn* t

copy he cartridge ‘and .w:nmﬁ
the 2 hame) , ar u10+anu&“wmab:u~onnnunx the program 4)om the ICE
Uao»m:mw.wr.an : i

deakton.s E:mwurwaa-n.*nx PEHO_BAS.

_

1

!

|-
By examining the Jemo program, you will notice that 1CE 4neru4 is
agtivated just like &a% Onrkﬂfﬂenwn+ SuperBASIC axﬂezumoznu
BPR (1024} “.mmz :n.n»ﬁ<. ux in n:t mmmvm hwanﬂ
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The supported routines are as follovs:

addr = AlLLVEAPIL, Les) - Aligeate Common Heap Space
REHEAR o - Release Comman Heap Space
WEATE crmmimnle noL, widbiyg - Save sCrgen area

height, <. ¥

WL.CAD =onsele no. -~ Clagse ctonsole and restore
eyrmyt mola sm MOUSEf N, vl - Create mouse Zointer

PteEm vt m MZPIU I Helhan, . - Activate menu L return jtem
map_aq-- 3 number .

rane_sumtgar = ZOMEftwmap_addr}’ - Sgarch for moocse locabtion in

zone map
addr - 7 I _DASE - FReturns start af ITE varlables

1604 shar e _addr o+, v - Plot lctoen at =.r location

Fach a<+*»nsion

i1l nom be discussad in detail,

allorate the specified number uf bytee in the GCommorn
: af the allocated bBlock is returned and aust be stor ed
Crompnre to the Super BAZSIC RESPR ke vword,

RERCST =n

Thig proir=dor e releances Cnomeaon Heap space, The addr wvalue must be one
of tle sddressee returncd by A previouvs BLHEAP call. 1f addr is not a
walird Lo pddesss, the syetoem is likely bo crash, The ability to free
the teprn  spoce after use is  the main difference betwean ALHEAP and
RESFE

WEAWE songale no. ., widbh, height, =, v

WeALE - *he —cre ynubine for crealing a pop-ug windoa of any kind., The
roetrne it Tace Yhe specidfied sceen area in the Cowmon Heap. Hote
that e window imaze reeds quite a lobt gf memoary o the heap - a fu

costd o af caar s veed 3ATH. AR ‘oubl oal mwengr 27 error owWill ocour
vk gnnuah hern space 2varisble.

serEomp v Y sy sey amaass at any one kirs, ICT streen imagres
I S I e B B T Moke ticatl LCE daes rot fnlly  support stached
1i more Lhan o2 window  is opened s that  the windows
o thean blhoear pash Be Inoded in the reverse aorder to properly
£ "he noreon,
The s i, ha okt o~ v ovaliues  are idemtical tn the asimijar walues
neadnd tha Sgnay 0AST0 WTITMTION frrredare bg dascribe Yhe window's =172
Aand or= A, :
4

WLOAD tonsple no.

N -

This nmssm:a is used to restore a previously defined screen area., ICE
veeps track of the size and jocation ot each image, and . 20 oaﬂx the
imaqe nAumber heeds to be 4iven. &fter an image has been losded Junr.
wrm.:mmn space used s returned to the aperating system. Hﬁm_n:m
zpeciiied imaqe is not avajlable (id it has already  been trobuma for
evamplie} thesn ICE will do nothlng, i '

event_code = MOUSE {x,y}

This 4unctior ailons ILE proarame  access to  the 'mouse’ pointer. The
painter 1 detined as a diagonal arrow, and current versions of ICE do
rnot allow this tn he altered. The pointer is non-destruckive, and
rehaves in 2 simllar way to a 'sprite’ om other machines. When called
this functioc= vill suspend SuperBASIC until the space-bar

210 6N TN 323

SO0 OIS HOTAT WO, & THPUT HD, "SAVE as (BIASIC, {(AYssembler or (LIBYTES
Il imE

TI0 IF fmEljt=="H"

SP0 01 % HOLAT HO,1,6:1HPUT D, "Starting line-number ="!lno

S3I0 END IF

1000 CLS HOTAT #O t, 4T INPPOT HO, "Filename (" !4&

1010 AT MO, 2, 0:1HMUT HO,*(Ticon or icon {Mlask !"!t®;IF tEill=="i" THEM
fE= S _jenT IELEE TE={8KT_msk" .

1AZ20 OFEM_MFU B4 4T

{025 ©AE m=Ll3INT2HA0¥129+414 TO 13I072+55%1Z68+16 ETER 128

IO7¢ TF $fmE{li=="a"1FFINT #4,FILLE(" ", 161 "DC.B "

P02 I fm%lll=="h"IFRIMT H4,1noi"

Deass the eéficiancy of directing the pointer, and to keep ICE
compatible with sultable mouse drivers, the ICE pointer drivers bypasc
the noarmal GDNES keyboard routines, The only bad effect ot this procedure
is that when the user presses the tursor keys or uses & joystick the
Veyboard cheracmters #re &torad by GBOS in  the current keyboard gueus
whers thev uill ba stored until a program reads irom the keyboard in the
veaal manpsr . There are kwn solutions to this problem. One Is to disable
thae GDOS  |revboard routines before calling up the ICE pointer, and then
enrable them again zfterwards. The gecornds splution s similar, but
instead nt suitchirg ot the keyboesrd interrupts, the keybosrd butfers:
are 'hidden' from the oparating system. The two methods are as describec
below, ‘ :

Method 17

10 weBEEY L I LAZFEN0) ¢ PEM Veep the old value!

0 ORPAIE 1L 123R00,0 1 FEM Disabie polled interrupts

an ALSF 57, S71 1 FEM Aztivate pouse pointer

a0 POWE L | £3900,v @ FEM Enable itnterrupts again :

fletheod 7 tma; digagres with some multi-tasking jobsi:
v=PEEIZ_L (1463200} ! REM Ke=p the old value!

VE | 1&3%1e,0 1 REM Hide the keyboard buffers
fHUSE th0,50) ¢ FEM Aztivake gointer

FOFE_ L 143%)4,v : REM Here are the buffers again!

Zeig Ry o
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Anglther method for 2=2tting around this prodlem is demanstrated in the
DEMO_BAS program.

ftem_numbar = MEMUM2hzn, map_addr)

This cermmand will  ~ctivate a menu - a menu being detined as a list of
i beme that mav be s=lacted. Tog use a mensu a suitable console musl first
e npen=d using the IFEN or WAOPEN command, The menu itself consists af a
list of scregen areas, Inguwn 83 a zane map., This table must be PONE4 into
previously allocated heap/RESPR areas, and is now defined.

vozone map allows ILZ Yo know where each 0of Lhe sglectinns ts. This map
i5 uged to decide which tif anvl o+ the selections was being pointed to
ihen the user "clickesd” - it is defined thus:

JORD - Dridgin af vilndew Gy -coeed)

JORED - Arigin of wi-adz tw-cgord)

zach itew {9 tre maeriy, .,

u
o

- uWidth gf it U-255 pixels!
TTE - Height of jtam {0-255 pixelis)

‘ORD - Vecomord of item relative to eorigin

ANRD - Y-coord of itewm relative to origin

znt lastle, ..

¢DRD - 453535 (-1} 25 an end of list marker

Jhen the MENU rcommand is used, SuperBASIC is suspended and the mouse
zointer is actiwvated. The walue returned by the function is the number

1 f the item in the table (O,.,.n} that was clicked, Clicking on scresn
ireas thalt do not contain celeglion itews will casse a return of -1

ane nunbar = TONE(rme2s adde)

4 you 43 nob like *he way that ICE handles menus, you may wWrite your
ywin hendlers. This roatine facilitates this by performing a very fast
‘mne search. The aLadds value must point Lo a 7one table as deiined
‘ur the MEMU comman The function wil) return the zone npumber of the
stem  currently beina pninted to by the mouse pointer. The mouse spraite
'aes nobt have to be currently on screem far this routine te wori, I
“he pointer §is at & Ioc-otien not included §in the ione map, them a value
i =1 ig returned slse *lie zone number is returned (M.B., O rapresents
“he first zone inm th~ listl,

The  current «,v valies naw be obtained by uwsing the values stored in
“he FOIMTER_X and POTHTER_¥ ICE wvariables.

rggqram gample:

" map_addr=FESPrRIS1 ™)
“1OREIY Pole ik the zone babls bvtes
WOFOFE W raap addr, 12T COHE_N map_addr #2, 20

A0 PAKE map_addr« 1, 14 POKE smnlmaaq‘m._oh..ﬂmnww.._

YO0 n=F0ME fmar #4110

PF ORPEM O PEEK W FNTNATR_ Y znd POTHIER_Y walues

117 xnbmmXIEHAHM|v:nm‘HmD“H~ﬂﬂmmX1EH~ﬁMImbmm«Hmmv
120 PRINT "You clizi=d iten number "jnr+l

P30 PRIMT “The pointar mas last at jocabtion ity

leqn, map_addr, -, Lo

'somamiand cporta simplb oy w1l drae oa Piels pivel icon at the =p=carfie
“oardinates, ICE 1rans are black and white arly, and the x =

coamrdinate
talen  to the r2aiast ylbiple of zight - PEILATIVE TOQ THE ToP LEF

1D EORMER OF YWE SLREEH, Tha latter limitation was trpasen r
increase drawins “nasd, b forcing the icon to  the neares: i3 pixe

Potmdary a0 bhat shifting i3 reguired to flot the shape. I7¥ ﬂymﬁ.mcc:a
Tomplicated  Anetr cprew - oall ovou peerd to know 35 that the « dalue |
crlw accurate ro ot t 8 plvels,

1S rearec

Tee icran_map cor =ts nf 2 tables each of 4B byrtes, one contai

actuyal shape 2f tha impn, the other a mask. The mask s yequifed b

tell ICE which parts pf the icon are transparent, in other vords, esach

pivel in the icoca coan be Black, white ar transparent. Theze wmnhmm A1

hre peled inte consesutive memor y locations, A uery simple uti ity has
r

tesn praovided to ze  the degign of icons. The progrem is dzzer (b
later, and in abl!l

creste a te~t i
Ttatements pr o
Toe o it b2
kb e Jata shate

u

= ~itkes Lo poke the data directiy into memcry ‘or L
g with zuitable data statements in it (3up2r IAZIT DATS
Ter 0C.7 lines)l, Have a loak at the demo puooEram bo
toe jrgn data inta mamory, and Lo  sae tlie layout of

4. fzszenmbler Lewvel Support

The  first thinza to leacw asbeout ICE at this leve] is the WEMIryY map
that it has = a clandard 2L, ICE Lses D12 bytes of the Comumon Heap as
stem  wvariatle srca. This area is  used for temporary rviorkzpsce and
for beeping teari i crnfirzuration  Adrtails 2.3. desktop btaclground

a

Trdenr s deubla -t =peet, These “ariapble must be availabiz ta any
risdram o blhat s o desicce, ng mabter whetier it is A SuperBABIC nrocedut =
~voan dndepender?t b, To s2ceomplish this, ICE stores the address of
‘hrs oapace in o ths BDOT cocstam variable area, Th:s pointer lLas tie jabel
IR _DpDRT ant iz foand at E2IA0SA (Lad0s0 decimall, it is ! rourse a

[=
S-BE1t walue. T oreg FREINT PEEF_L (4908 in SuperBASIC to $ind out
address, I tso vses the area S280EB-$22CER to hald an identitby
4%, The code 1= rspresented b the ASCII char acters *1CYL", and is
=e1 b INE to z=o= i=thar L has already been bocted, and this code is
13

standard we, Yo 1ndizats the presencesabssice of an ICE ROM.
1

Fivae 1CE routines have been wectored ipm current versions of ICE
[RER B - wlol1Y mare Ay be vectored it the tuture, however you are
~d obe srick to ke T putbines described hare, The vecltars are
“trrad as 1é bt nifzets from the hase addraess (B0000) and Lhe vector
e starts At ITCOTE,

2.

oot




Routine Vecter Address

NPEN_CDONSOLE C0O2E
CLOSE_COMNSOLE ECO30
GO_HOUSE #0032
HENY HL039
2GHE_SEARCH ®C034

THE ROUTIMES ARE CALLED LIKE THIS:

Get ICE system var, addr,

M,B. --3 WMOVE.L ICE_DADR, A& i
LEA ECO00, Rl i Get ROM base addr.
MIOVE. W GO_MOUSE,AZ i Get vector
JER O(A),A2.W} iy DOOIT!

£%¥ N.B, . REGIZTER A& MUST BE SET TD THE ICE VARIABLE ADDRESS
SEFORE CALLTING ANY ICE ROUTIME I.E. HOVE.L ICE_DADR, Ad. * %%

I will gonclude this section by briefly describlng the eftect of
rach routine, plesse experiment and examine the assembler socurte code
*ramples or the Microdrive cartridge..

Routine: OPEN_COMZOLE
Entryd D2 = Corscle number (0-31, Al = Address of parameter block

Exit: DO = GDOS =rror code, AD = channel IR
I

p1,D02 smashed

QFPEN_COMNZOLE mili open & RDOS thannel wuweing fthe CONsole devitce
vriver, The routine used to open the channel is UT_COM (EDOS vector
26 - see the GL Tochnical Guide +for & definitien of the parameter
{1pciz, The main difference beturen ICE consoles and GQDOS consoles is
hat ICE keeps the pwe lapped screen area in the heap., You should
irsure that you do rot confuse the use of the conscle number, and you
1oy rcare to turn bacl to the definition of the WSAVE command to remind
coursald. ICE ONLY Z1CRES THE ADDRESS OF THE PARAMETER BLOCK - WHEM THE
COMEOLE IS5 CLOSED TIITS  FPARAMETER BLOCK MUST BE  UNCHANGED AND AT THE
PRIGIMAL MEMORY ADDFESE. .

Routine: CLOSE_COMSOLE

Ertry? D3 = consale :cavmﬁ to ciose

CO-D3/A0-/2 smashed

HA00% channgl &mmnnwmnma with the specitied console Ias closed, and

the pverlapped screen area is restgred. All heap space used by the
raputine is releared, )

Routine: 30_MOUSE -

Extts N2 = | or mpawumsn,:m.o: Lcawnﬁ=ow.nwwn:w,

Da,Dt,D3,A1,42 mswmsma

The mouse arrmy g m:ncﬁma w:a may Uq aucqa U% means’ af - nrm n¢1u0

keys/Joystick (or a mause in future ICE versions); ﬂz_n routlne is als
responsible  for handling menus,. The initial position: the arrow ma
be defined by plazing the ‘appropriate . <m_noa,.*n: the " ICE " syste
varfabler FOINTER_X and FROINTER.Y, After ‘using. GO zocmm. .n:mﬂm.:hn
probably be a larae nhumber aof .unwanted . n:w1wnnm1 in't the “r.muﬂh1_
butfer, These characters. can he .1@30<ma..uwﬁ\1nummwraux.;ammnﬁ;
characters from o channel unti}! a zero byte is relurned. Alternativel:
¥ou  can zero the QDDS gueus pointer {(SV_KEYE@) before' calling GO_MOUS
#nd  then restors ti'z original address m+wmx:mﬁam - sew the descriptio
ef tha HOUSE BuprrBARIC extension. AR S

To wse the ‘*animated menus’

three extra ICE variables must r.
initialised: ’ o o

PFIENU_ID (4 heteg) H auom thannel ID fopr n:m anc

HENMU_MAF (4 byLes) - ! Address of nenu map

HENU_EWHTRY (2 bytesg) @ rmnuun menu item number ﬁgcnw be set. tg -
befora nm___:u GO zocmﬂ_

zmzctz:n MUST BE mmﬂ TG ZERO IF THE MEMU FACILIIIES pmm.zm+ EEINC
USED - )
The structure of ﬁ:n manu map was defined earlier for ‘the MENL

procedure.
r

" On exit from GO_MOUSE, ICE system variable MENU_ENTRY will contain
the selected menu item (0O,.n} or -1 1§ no jtem was selected.

Routine: t1EHU
Entry: Al = address of wenu definition, AC = Channel ib
DO-D3,A! smashed
Trhe purpoze of HENU s guite simply to display a menu. This is
really just a convenient way of positloning, colouring and printing
shork text wmessages {for use in menus. .
The structure of a mena definition is as follows:
Word - number of items §n list

L

Then +or sach item,. ..

Bvte = CQureor horizental location {0-253 pixels! - REL. TG WINDOW

NRIGIN _

'Byte - Cursor vertical lggation (0-255 pixels) - REL, 10 WIKDOW omHnHT
9



2Bvte - Ink no&ﬂc1 (0-255) -/~ w..; S

3yte - Strip colour (0-255) . -

Aytes - Selection text followed by zero byte

Routine: IOME_SEARCH ~ |
! - . .

Entry: )ku.maaﬁmmm of menu map’
Exit: DI = jtem number {O-p) or =% if not found -

Al,Nh2,D0 smashed

This routine will search a menu map to see whether the current
2ointer coordinates sre withln the scope of a defined area, "5See the

ICHE procedure u striptipn for 3010 detailsg.

9. ICE MEMORY HAP

| ABEL DEC. - HEX. MOTES

Tari_apDne | 49152 #L00C  BASE ADDRESS OF ROH CARTRIDGE
.nm!ubum 1649048 €280E4 32-BIT FOINTER 70 ICE VARIABLES
CE.ID 164072 %280E3 'ICYL’

he tolloming addres:es hold lé-bit vectors to ICE 1awwwamm
all vectore relative to ®COGON

UFEH_CONSOLE - 9FI%E  SCOZE N
(I.DSE_COHSOLE .-17200  £C030 - : .
-0 _MOUZE S 3-A7202 0032 -5 -

m;uMOD mnOmo

F:EHU
49206 0026

¢ ONE_SEARCH

1M

“HERIU

WINDOWO_1D -

o

WINDOWO_HP.; 4

WINDDWO_PA 2

WINDOWL_ID . 12

WINDDWE_HP' ia HEAP "ADDRESS FOR CONSOLE. w1

UINDOWL FPA - z0 PARAM POINTER FOR CONSOLE i

WINDOW2_1D - it T .

WIMDOWZ_HP . zg N

WIHDOWZ_PA. a2

WINDOW3_ID. 34

WINDOWI_HP g0

WIMNDOWI_FPA a4, T T P

ICE_RASE . 43 - 8TART QOF ICE JOB noum

TEMP_BUFFER . =2 - TEMPORARY BUFFER

FOLDER_PTR 114 POIMTER TO rbﬂmmq morumx quz .

PRINTER_X 150 © . POINTER X-COGRD:- -

FOINTER_Y ©ous2 POINTER Y-COORD™

PARAMETERS 204 PARAMETER BUFFER = :

FOI. DER._ADDR 230 ADDR OF FILE morum» Hz xm»m

CLICK_DELAY 224 SEQ NOUBLE-CLICK DELAY ™ - ..

MENL_ IR - 2340 n__m ' EHANNEL ID FOR CURRENT MEMU . .

MEMU. HAP - T34 £11C5" ADDRESS OF CURREMT MENU HAP (O i NQp

HMEF_ENTRY - zZ3 #120 . LATEST MENHY ITEM NUMBER .{-1 Hn zozmu

FBUFFER | 330 144 FILE HEADER BUFFER .

LRUM_ADDR - 274 %184 . ADDR QF SUPERBASIC LRUN CHD

MDRIVE _NAHE a3 $1AE - MDYV DEVIGE NAME. -'HDY’

DIV _MAME 374 %182 DISK DEVIGCE MNAME = 'FLP° RS

UBER_MAME 133 $184 USER DEVIGCE MAME - 'RAM’ C

KEYDELAY Y- $1BA  DELAY TILL KEYBD REPEAT :

KEYRATE . 443 %1RB = KEYED REPEAT RATE .

HMOUSERATE - ERT $1BC.- MOUSE POINTER SFEED

CL ICKRATE 413 €£{BD . DOUBLE CLICK SPEED = R

DEBK_COLOLR ERES %1 BE COLOUR OF DESKTOP (4=8REEN) P

LED_COLOUR aaT %1BF . COLOUR OF CALC DISPLAY o

FALUD 452 %100 BAUD RATE (9600 BEFAULT) P

FR_TIHE 350 102 PRINMTER TIHEOUT o R
PRINTER DEV MNAHME - 'SERL’ i

FRIMTER_MAME 4352 5104

M.B. All device names ars in standard format (isngth Ioma + =Liring)

¢, _THE _ICOji EDITOR

Included on the micredrive cartrldge is a crude, but *“functional =
edltor. The projrim will allow icons to be created,” viewed and |
outpuk . ipca useful form. Just dopuble~-click ICON_EDITOR from ICE DESH
to use it,” G : : R L

The m;,w_;w section responds to the following commands:.

HE/DDWMALEFT/RIGHT - tHove cursor

4 . |



nqmr-:uﬂmc::«fmmqnmua:4+ Hove cursor and wzcanwﬂnommm

EMTER- Tawve icon data

ESC- anit editor : . T
Fi- Restart editor

The program i5 used to define two files: the icon file and the mask
file. As a general rule the mask image should lock like & sllpouette of
the mwain igon for the type of icone used in ICE DESKTOP. A blsack point
in the masi image represents a non-transparent polnt . lp the lcon image.

Have a look at the deno program to see how the ocutpul data files may be
ueed within SuperBASIC. Each file may be incorporated into a program by
usning the ESuperBASIC MERCE mommand., Assembler text editors should have
facilitien to read taut files and §nsert them at the current cursor
position le.g. the IF command in Metacomeco's EDI.

The HOUSE (Mice) now teing supplied by Eidersoft will operate the cursor
in place of the rursor keys without any modification ta the example
proaram provided with this toolkit. .

The mouse alters a bwte of memory within the same address mUan s the
TCE rom, address 65535 (O0OQQFFFFIhex. :

changz i{ the mouse moves up and dovin. ! |

BIT O k1

BIT 2 & 3 * " " - . left and right.

Bit 4 Right button. " i
Fit 5 vy Centre bPutton.

Bit & Left buttan.
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