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***1<** DRAFT!!! CON~lENTS PI.EASE!!! YOUR IDEAS ARE NEEDED!!! fooH:10!< 

Several conflicting goal;; must: he resolved in' deciding on a set of displ.ay 
facilities for Lisp: case of lise, efficient access to hardwure facilities, and 
de'vice- and system-independence. Ttd.s meli10 slIDgests a set of facilities 
cons tf'UC ted in two layers: a lower lay'er thu t gives d irec t nccess to the Al to 
bitmnp capability, while rctillning Lisp,'s tradition of freeinrl the programmer 
fl~om s tor ago allocation \vorr i 0 s, and all upper" I aycr thu t uses t.he lower (on the 
Alto) or a character'-str"earn pr'otocol (for VTS t on NAXC.) to provide for writing 
strings, scrolling, ed~ting, etc. on the scroon; . 

1. 3i tmap lev~l 

At this level \ve . in troduce two no\" types of ob ject: the b i th lock and the 
slice. Bitblocks (or sjmply hlocks) ut-e just rectangular. chunkSOf dtsplay 
nWlnory. Bitblock l)rjrnitivcs --il-ilociltc bitl)locl~St nll(J I)rovidc for '·/ritj.llfj 

stl"inos and individual bits. Slices describe how pieces of bithlocks are 
mapped onto the screen, i. c. n i vinn· vert iCul pos i tion, background co lor, 
indentation, magnification, etc. Slice prJmitives .create and set the. 
parameters of slices, and couple ilnd dcc6lJple them to (parts of) bitblocks. 

1.1. Bitblock primitiv~s 

bitblock[width;height] 

Creates and returns a neW bitb16ck of sriecified ~i~th and height. Width 
and height are given in bits. The vlock is ·initialized to zeros. 

bitblockwidth[hlockJ 

Returns the width of vlock. 

bitblockhcight[block;height] 

Returns the height of blo,ck. 

Blocks are garbage-collected like any other data type, when there are no' 
references to them from ei tiler Lisp duta structures or slices. Thus there is 
no need for a "release block'~ operution .. 
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C 1 e a t~ s the 0 i v ens 1I b I' e c t tlll D 1 e 0 f b 1 0 c k toO ( valli e = NIL 0 r 0 ) 0 r 1 
( y n ~.!~ = Tor 1). Err 0 r i f il Jl Y par n met e r i sin val i d • t. c . ~.p...Q ~ < 0 0 r y. po s < 0 0 r 
\-/id th< 0 or' !!Q.inJ~.!< 0 or !S.pos+~:~.DiU!)b 1 ockv/id th[ 0 loct:] . or 
)~OS+~l e i_gJ~~)o lockhc i gil tl !~Q.~.~~]. ;\.ro~ and ):'.r..~~ do f ilU 1 t to 0 j ~~j cJ tl! de f ilU 1 ts to 
blockwid th[ b 1 oc~ ]-~~pos; he iU~~ de f 'lll 1 ts to blockhe igll t[ 2-.~ock ]-:i1)Qs . 

Copies the given stlhrr~ctllngle of sl~cblock into a subrectangle of 
ele s tb 1. ock . "terg" os b l' ts l' f ,.,.. .. ·'.· .. "n J.~' T J··o ··1"! ••.. :: ~ ~ ,,;-':;;:1" ') r ... s 1) l' ts . .. ".~~~~~,. ..... "&"1'"" ,!" Jc·,··· .... ..l .... 1< ..... "," .... tJ'· ..... ~ ... 'w'W 

rnodifybloc:!Il~..1ocl~; xpo.?2Y~s: c.!at~-U_Il!..~sJ.QJ 

~lodifio's a str'ing of bits in block extendinq left'-/tlrds from position 
(xpos_.XRos) nccol'~ing to ~Iilt~ oncl ~.0.s.!9_-:-TI ~12Q!:=NIL.~ sets b{ts selected by 1 IS 

in datil; if mode=T. cleal~s bits selected by lis in dtlta; othen-li~;e, mode must 
be a number. ilncl replnces thtlt milny bits \-lith the ,riaht·:TlCtnd bits of d-ata. 

blockprin[ b lock.il=.~~_Yl)OS; cia tll~ x1 irn_~ flau; fon t J 

Hrites dntllm into block «t position (;:u)os,y-~~)s). If flaa=NIL, does 
P R IN 1, 0 the n-/ i set II k e s . f III g il S n rOil d t II b 1 c an d doe s I'R r N 2 . I f ron i = NIL, use s 
the s tan d a I'd' f 0 n t ; 0 the n'l is (1 I f 0 n t m us t be an il r ray 0 I' U it n i zed ils-a s tan dar d 
Alto font (see the Alto manllal-rot' details). If fn=NIL, skips any characters 
\'Ihich do not appeal~ in the fon t; othen-,i se. pcrform:~ fl!L~~~~!!~j.£!'!'!!2J \'lhere chno 
is the position of the cha"llctcl~ in datum (a 1ll NH!CI!AR). tlnd 'continues 
printing aftcr fn returns. If xlimit (ort-'lo \ddth of hlock. i,f xlimit=NIL) 
'-/ould be exceeded by a given chllrilctel'. performs .f~J.!l~~lIrn;_~hllo-] and rctllrnS the 
va lUe of this cilll; othen..,i,sc returns the X pos i tion jllS t beyond the las t 
character written. 

. ~. . ~, ;". j.~~ .: ' 

The pril1li t i ves,o;h ich modi fy the con tell ts of bI til locks 'can"a 150 operate on 
arrays. Sucharr'ays must be inj tinlizcd \<Ii th 'the "width" in clement 1. llnd the 
"heinht" in clement 2, ooth !liven in bitsj the data is stored 32 bits per 
clement. rm</-wise. left t.o rinht, top' to bottom, with the \ddth rounded up to 
the next multiple of 32 (as miuht be expected). The implementation presently 
being considered also rC'llJjres thilt the entire arrtly fit 1.11 core, which 
corresponds to a size restl~iction of about 5K 32-bit words or 1/6 of a 
screen fu 1. 

There is it pe,nnanently defined block called tho cursor hlock. and an 
associnted slice called the cursor slice. There is nothing special about the 
CU1~sor block its" width -ii"ild-}lcToilt- tlre 16 hits, and all the bi tblock 
operations work normally on it. The cursor slice. on the other hand, does have 
some special properties discllssed under slices below. 

1.2, Slice rrimitivcs 

Slicos ure slight abstractions of the Alto display control blocks. They 
have thefollO\'ling componcn ts: 

A body, which is a subrectanglo of a bitblock beginning at the left 
edge; 

A p-"'~_si'!jon (X,Y) on 'the screen, subject to the restrictio'n that two 
active slices must not ovcr]llp in Y; 

A uack!Jt'ollnd color. '\."hite or black; 
A rosoflition, normal or halvod; 
An -ilCiTVTt£ flug, \\'hich determines 'whether the slice is actually 

displayed on the screen. 
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If oldsl=NIL. cr'eates 11 new slice \'-lith \larumetcrs initialized as given; 
othen'li.se:----;-iTters paramcters of t.he slice oldsl. Valuo ls 01ds1. or' the new 
slice. POSS] ble vlllllCS of J~~~.Q.r~ ilrc: ---- ---

XPOS: the X posittofl (must he it multiple of 16); 
YPOS: the Y position of the lO\'ICr ed~le (mll[.t be even); 
BLOCK: tho hitblock; 
\iD: the Y displaccmen,t within the hitblock corresponding to YPOS; 
HEIGHT: the vcrtical extent of the data to be displayed from the 

bitblock (must be cven); 
COL 0 R: t 11 8 b a c k g J' 0 Ull cI color, 0 = \\' hit e, 1 = b 1 a c k ; 
RESOLUTION: the resolution, O=normal, 1=halve(J; 
ACTIVE: the activity flag, NIL rir T. 

The default values fOl~ the parameters are XPOS=YPOS=O, IlLOCK=NIl .. , VD=O, 
HEIGHT=O, COLOR=O, RESOI..UTION=O, ACTIVE=NIL. 

51 iceparam~l; pal'~ 

Returns the p-nrum parumcter vulue of sll.~c sl. 

The cursor slice-has all its parameters fixed except XPOS and VPOS, which 
may be set to any values \oJhatevel' (not li.mited to· multiples of 16 or Z 
res pee t i vel y) . I tis a 1 Wit Y S il C t i v e: the ell r s 0 r d t1 t a i s X 0 R I e cl \'1 i t han y 0 the r 
displayed data,it happens to overlap. See the Alto BliHlual for further details. 

Displny ~trcnms (or simply strnnms) hehave liko output files with respect 
to 'the system printing funclion5:"-rjut\'Jrite into ·selccted portions of blocks 
and trnp out ,."hen an attempt is made to \."rite beyond their limits. 

Interpretation is simililr to 51 icc; returns st or a new stream. The 
parameters arc: 

BLOCK: the hitblock, must. be specified at creation time; 
XD: the X displacement of the string orin in within the bitblock; 
Y D : the' Y dis pIa C em I.! 11 t 0 f the s t r i n ~ lor i ~J in; . 
\HDTH: the Inilximuffi width of the string (in hits); 
FN: the func t ion to be ca lIed on overflo\'1 ,--r:e. an itt tempt to wri te 

beyond the maximum \'1td th or to \'oT! te a character not spec i fied. by the 
font: 

. XPOS: the X position for the next character, relative to XD; 
. FONT: the font. ' 

Legal i ty check iug is pCI'forr:led. a ftor all nrgumen ts have beon absol'bed, so (for 
example) XD, XPOS, and WIDTH may be specified in ilny order. 

strcamparam[s£iparam] 

Analogous to sljceparu~. 

Wh end s t rea Tn 0 V e r f 1 0\'/ S • i. t s .F N i s c a 11 c d wit h the il r flU men t s 
[datum;chno;strcam] , ... here dat.um is the datum that was bcinu printed nnd elmo is 
1+ thc numher 0 f. ch arac ters-ile tually addod to the display before overflo\-ling, 
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i . c. the n u mh e r 0 f the n ext c II a "(J c t crt 0 p r i n t . F N \oJ i 11 nor maIl y res e t s t r e am 
ins 0 m emil n 11 cr. 1 t the n II (\ S t. h cop t ion s a f p '" i. n tin nth ere 5 t a fda t.UIll its elf 
and rctur'ning T. doing no printing (wd r-c.~tllnlinfl NIL, or' erasinu somc--or il11 of 
the P il r t 0 fda t.um aIr C cl () Y 1)1" i 11 ted tl n d "c t. tlr' n i n g it C h il r il c t e r po sit ion ,·Ii t h i n 
diltum (analonousto clmo) ilt \<Jllich t.o rest.art. pri.nting. Over"flm'd,ng a str'cam 
'" It h no F N g c n e r it t e s -ilne r r 0 r . 

The opcriltions of c19_~c(. pos.JJ;ion" 2j1~np', emd output on st'rcams ar'e 
stl'ainhtfon'lanl. (Closil1g a stn.?llrl docs not erilse the dlili'iic'tcr's.) I ,,,ould bc 
inc I i 11 edt 0 res ° 1 vet \'J a a the r 'p a t n n t j ill iss 1I e S il S fa 110 \'/ s: \'I r i. t j n 9 me." U est h e 
characters into t.he block, as opposed to replacing the bits (you can alwilYs usc 
c 1 car h 1. ° c k ) ; sf r t '" is 0 n 1 y 1 CHit I \'/ i t h val u e s ufO il n d NIL. The 1 at t e r 
restriction milyflo relaxed if it is deemed advisable to retain il record of the 
chal~ucters \~Tit tell. 

3. String editing 

At the higher" level. facilities arc needed for constru'cting windows 
(arrays of strin~Js which scr'oll p.'opet~ly) ilnd for per'foJ~ming editing operations 
on strings. Editing (backspace, inscl~t, delete, etc.) requir~es that every 
character written on il windpw also be saved in a'Lisp string somewhere. It is 
,probably best to provide this facility at the lower level, per ope,~ stream. 


