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init w1ndowéscreen node output,title,row,col,out _clr,out_£ill,out pat,pane clr)
reglster SC *scleen;
1ster MAPNODE *node,

CO NECTOR *output;

regjster short row, col;

regijster char *title;

register char out clir, out _fill, out_pat, pane_clr;

%1ster char *msqg
in resuit = NO;

if (node->style == 's' && (screen->colors < 7 || !screen->bit map))
A node->style = 'g'; -
if (node->outline

\ out line(node};

if (node->palette

, node->lef{ = node->palette

if (node->resize box A node- >Oscr011)

, node->right = VC

if (node->coiner && !node >palette)

, node->left += VCHAR WD

if (node->menu || node~7genera1 use)

node~>bottom = VCHAR HT
else 1f (node->Hscro A
. hode->bottom = VCHAR HT;
align window(screen,node’);
msqg -‘Newms 3000, "ﬁnlt"
"pos

Zs; siz 28; outl=§5b; pane=§2b; mar 4s; scrn={4s; outp=%C;
self= 3 C; map= %C 257 name= ﬁs; rEly',# ‘ 9=h t p=f \
node~>row,node->col,node- elg t,node->width,
out clr,ndde->outline, out £11],out pat,node->style,pane clr,node~>pane,
node- >t0p,node->bottom node->]éft,node< ->right, 0,0,screen- helght
screen->wldth ? , &hode->window, &node->pictute, row,col, nodé->name) ;

init” frame e (nsg noae tlé,out cly);
nsg = kCT, node ?w1ndoy.p1 ,msqg,0,0);

result = strcmp(msg, 'failed");
Free(msy);
return(result),
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out 1ine(node&
fegister MAPNODE *node;

node->outer = node->outline + node->pane + 6node~>outline && node->pane) *
) (node->height/100 + node->wldth/100 + 2);
if (node-~>tilght)

node—>to% = node->bottom = node->outer; ,
node->left = node~>right = node->outer+ node->width/200;

élse

node—>to? = VCHAR HT;

node->bottom = node->outer;
) node->left = node->right = VCHAR WD;
1f (node->style == 's')

node->bottom += 5;
node->right += 5;
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init framﬁi node title out clr)

reg)ster *node;
reglster 01ar *msg, *title, out clr:
char *n, *frame b Sl
register char scroll clr—= | 16)+YELLOW title clr = WHITE;
regl$te P E HDR *hdr;
short— up arrowé] = (7 o, 12 7,9,10, 9 10,3,7,3,7 0&'
stat;c short down arr 3 0 4,678,3:9:13,12;10,6,3 é'
statjc short left arrow[] = 7 ] 7 33676%1315% 12,7,6,0};
statjc short right arroy 1 5 b 5.5,6,5,6,10712,3,6,3,9,0,3,0]:
static long redize symb 68 606 £80 0x7t807E80,0%7£80718
0x7f807fc4 0x00ecO 7c 0%003c0070 c, Ox 00fcoboo,0x00000600};
%f (node->title)
n = frame bar{ms "top" 400,'T',0,0,node~>title,1000,0, out clr 0 NO);
draw filled rectz 0,0,nodé=>title 1000, NULL, O 0(ou£ ,6,6,mah);
raw’rec 16,10} "CLOSE "{tlﬁle clr,'s i &
draw—text (&n, 0, 3*VCHAR Wp, title, "NAME"Ttitle clr, L NULL),
1f ('node >nonmod)
hdr = (P E HDR *) start macro(&n,0,1000
VCHAR HT- > LuENak wo,'N'("FtLL}" 0,0 "Sa') §
draw rectT&n,B, 0, VCHAR_HT=7 24VCHAR wD-4,fiuLL,title clr,'s',1,NULL);
draw—fll reft ,6,3,VCHAR RHT-1472*VCAAR WH-10, - ,
o,t{tle &1f,6,0,0,0,NULL; -
end macro(&n,hdr yi~

raw_end (&n) ;
£ (node—>Vscroll)

= frame bar(msg "rght",400,'V', node~>gane 1 ,node->pane-1,790,
node->right-node~>pane-node->ou 11ne+2 out clr, BLAéK,l,NO);
draw rect(&n node >gane ,hode~>p ane VCHAR '
Hode-— >r1ﬂht— node- >pane) {no e~ >out 1ne),
q “SC?O%&' scrol Ec)r, N )
raw_po n ->pane
b Eyarré P? “sopol 11 cir 0,0,'8',0,1,"sa");
draw. poly(&n, 9é0 node >Pa
,down arrow, 1DOWN! scroil _clr,0,0,'S',0,1,"sa");
draw end(&n)
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%f (node~>liscroll)

n = frame bar msg "bot " 400 'H' ,node->pane- ],0,
node->bo ﬁcm—ﬁA a~ >Banef (node->outline}+2,
910,out clr,BLACK

draw rect(&n node-~ >gane node~ gane,
node-> ﬁtom -no ne-~node->outline
2*VCHAR WD- "SCROL " scroll clr,'S?, 1 "Sht)
draw pol (&1, node > f'
t arrow 'L FT ! scroll _elr,0,0,'s! 0,1,"Sa");

draw o) &n, nodé->pane, 990,
p 1Y(t arrow," 1At beroll clr,0,0,'S',0,1,"Sa");

draw end?&nT,

1f (node->menu)
frame bar msg "bot % 200,'M' node->pane-l,0,
node->bot ton- (node- >pane (node >outline)+2,
) 1000, out clr LACK,
if (node-> enera
frame bhar ms% "bo " 200, 'G',node=>pane-l
node->botfom- (node- >pane -(node~ >outllne)+2
1000 out clr LACK, ;

!

if (node->palett
frame ar(ms% "left",200, 'P',O,node->€ane 10000
node-s1eft-(nodel>panhe) -{nbde->outliné)-1,out clr, BLACK,1,YES);
(node->resize boX)

—
M

n = frame bar(msg "rbox",200,NULL,0,0,0,0, 8CTO 1 clr,BLACK,1,NO g(
draw symbol (&n, 20,16, 16 resize symﬁoi ESIZE."Tscroll clt, b, gt

draw—end (&n);

1f (node->corner)
frame bar(msg,"lbox",200,NULL,0,0,0,0,outmclr,BLACK,l,YES):
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chay *frame bar(msg keyw size type,row,col, height,width,color, £fill, thick,end)
reglster char *sg, e

cha typé color fill,
teggster short rgg,'col héigh% width, size, thick;

char *n;

n {+Append trlple(msg,keyw,size NULL) ;
nt+ =
draw fllYed rect(& row col hEl? w1dth,
NULL, cotor, 0 111 ck,"a")}
if (end)
draw end(&n},
return(njy;

Set user(name,buf,size)
reqglster NAME 4name,
register long buf, size;

register char  *p;
if (p = Find triple(buf,"name",size,NULL,2,NULL))
strcix(name—>user ?),

ned on
Put (ALL, HI" Newmsg(128 ngr tname=§S",p)):
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Chandge (screen,map,ns
SCRE N( *scfeegf 9
LIS *map;
MESSAGE *msqg;
{ regjster CONNECTOR *window, *owner = NULL;
reglster short kp;
register MAPNODE *node;
if (window = (CONNECTOR*)Findatriple(msg->buf,"conn“,msg—>size,NULL,8,NULL))

= ->first: node && node->window,.pid != windoy->pid
tor ggoggde~§%grm£%g%.ﬁido?= w?ndow->p1d; nodg = node->nxt) 7

if (node)
{ if (p =, {short*) Fing tEip%?(E? ->buf,"size",msg~->size,none, 4 ,NULL))
n, nodg, ; .
if (g?ﬁéz%éig{g?még—>buf?“acgv",még—>51ze,NULL,O,NULL)
&& Inode->neyer)
5 map->active = node;
! (?ggﬁﬁEETOR*) Find triple(msg~->buf,"ownr", msg->size,NULL,0,NULL))
if ((long)ownsr == 1)

, ownef = &msg->sender;
%f (owner)

nede=->owner = *ownerj
if (node—>terminal.pid)

Forward (DIRECT, node~>terminal.pid, msg->buf);
nsg->bufl = NOLL;

élip_window(map—>last);
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highlight (node, map
regqjster ABNODE ©' #node;
register LIST *map;

if (node && node != map->last active)
if (!node->metaphor)

Put (LOCAL, "Wind
u (Neme 64 "hlg?light" "har= ﬁb tag=#5n ot "CLOSE!"));
it (SOEEDIREETOW >w1n3°36_>t1t )
node
4 Newmsg(lgs "hlghllghg" foff; bar=ib; tag=#s",'T',"CLOSE!"));

)
if (node->window.

(Put(DIRECT,no e- lwlndow pid,Newnsg(32,"keys?" NULL)) ;
map->last_active = node;

)

move mark(row,col,picture)
register shor row, colj;
reglster CONNECTOR *pitture!

Put (DIRECT,picture->pid,Newmsg (32, "mark", "at=42s",row,col));
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clip window(node)
reglster MAPNODE *node;

regjster MAPNODE ‘temp;

reglster short prio = 127, count, *count addr, *n
char A m; .
for ( ; node; node = node->pre)
m = NHewmsg (1000, "cut" "inyIi=#s#s{A",prig——,0,950
count addg(x (short | (and tr?ple(g,"gnﬁi"ZO,Nﬁ

n = count addr + 1;
count = 07
for {temp = node->pre; temp; temp = temp->pre)

*n++ = Lemp->row;
*n++ = temp->col;
*nt+ = temp~>out ht;
*n++ = temp->ocut”wd;
count++;

lcount addr = _count:
Put (DIRECT, node->window.pid,m) ;

\ }

MAPNODE *find window(map,window,row,col)
reglster LIST™ *map!

reglster WINDOW *window;

feglster short row, col:

register MAPNODE *node;

for (node = map->first; node; node = node->nxt)
guery window(window, node~>window, row,col);
1f (window->area !="'N')
break;

), . .
window->previous = window->node;
return(window->node = node) ;

=

ULL) + 2);
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que w1ndow6w1ndow conn, xow,col)
ister WINDOW *window;

CO NECTOR comn;

register short row, col;

register char *p, *reply:

if (window->hdr
, (Free(w1ndow)>hdr)
WJngow ih?r =rggL2 window->elem col = ~1;
¥énl§w~ gaim DIRECT conn.pid Newmsg(64ﬁ'&Ei?inHI=#23",row,col),0,0)?
1 1

ll It II

nd triple(re WinfiI®, 0, neone,1
8 t= 2 % sfzgofls 8r¥5
indow->area = ++;
HE L S
window->ro
w}ndow >c01 T{short *) E}++E
l.on allgn pl:
1f (short p)
window->hdr = E_HDR * short*)p,YES) ¢
memcpy(w?ndow >hdr,p,*(s%or ( ! '
} ree(reply):
MAPNODE *new node(map name)
*mp

eqgjster LIST
reglster char *nane ;

regjster MAPNODE *node = NULL;
register short 1;

for f] = POOL _SIZE, node = map->poocl; node->pool && i; ++node, --i)

noée = (MAPNODE *&AAlloc(slzeof(MAPNODE) ,YES) ;
memset(node 0,sizeof PNODE

node->pool = 1}
strcpy[node->name,nane) ;
return{node) ;
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free node (node .
reglster MAPNODE *node;

if (node->pool)
node->pool = NULL;

else
| Free(node) ;
map, after node red, na
regjster NO pée, *pred;
register LIS T map,
if (pred)
{ node->nxt = pred—>nxt:
node~>pre = H

if ( red >nx L
? red->nxt)->pre = node}
pred- nxt node}

else
{ if (node->nxt = map- >f1rsté

(map->f1rs L >pre = node;
node->pre =

1f (!node->pre)
map->first = node;
if ('node >nxt)
E >1ast node;
++map count;

}

unm node , ma
reg?g(er MAPNng *node,

feglster LIS *map ¢

node >E
) (node- pre) ->nxt = node->nxt;
else
g >f1rst node->nxt;
if (no e->nx L
(node->nxt)->pre = node->pre;
el se
g >1ast node->pre;
—--map->count;
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rema
reqlgé
reg)st
regist
LIST

{ if

if

window, node, new §i¢t
er CONNECTOR  —*win
er MAPNODE *nod
er SELECTION *ksel
*map

(window)

for (node = map->f
node && windo
(node)

end edit(node, 'X!
if tnew glcture s&
if (hode == se

se1—>maﬁ =
sel->pendl

nodel>picture = *n

ure,map,sel}

dow, *hew plcture;
e/ -

H

;

irst; )
w->p1ld != node->window.pid; node

0,0,NULL
new pic
lw>maB)
NULL;
ng = NO;

ew picture;

node->nxt)

%ﬁre->pid I= node->picture.pid)

1
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allgn window(screen, node)
ister SCREEN *screen;
reglster MAPNODE *node;

register short temp;
if (screen->char_align)
if (node->tight)

temp = ({node->row % VCHAR HTL é node->outer ? VCHAR HT : 01
node >row = (node~> ow { v * VCHAR HT - node-souter i temp;
{no >col R WD)~ node ->puter ? VCHAR WD : 0);
node >co node- >col / VCHA w ) .* VCHAR W
node->outer + node->width/2007 + temp,

)

else

node=->row
node->col

fnode—>row + VCHAR HT-1) / VCHAR HT) * VCHAR HT;
node->col + VCHAR WD-1) 7 VCHAR WD) * VCHARTWD;

(LI}

, node->col += (screen->meta col + VCHAR WD-1) / VCHAR WD * VCHAR_WD;
if (node->out ht > screen->meta ht
. node->helght = screen->metaht ~ (node->top + node- ->bottom) ;
if (node->oyt wd > screen->meta—vwd
node- >w1dth screen->meta wd = (node->left + node- >right);

if (!'node->tight

tenp = (node >height % v
node->height = (node->he
temp = (node->width % VC
node >width = (node->widt

1f (node->row < screen->meta row)
. node->row += (screen->meta row + VCHAR HT-1) / VCHAR_HT * VCHAR HT;
if (node->col i screen->meta col)

h

(2

CHAR HT ? VCHAR HT :
iq ht7VCHAR HT) * VCHAR i + tenp;
AR (D 7 VCIAR WD
/VCHAR WD) —VCHAR b+ temp:

}

%ode—>out ht = node- >he1%ht + node->top + node~>bottom;
node->out-wd = node->width + node->left + node->right;

184!
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Status(msg,size)
reqglster char  *mpsq;
feglster long s1ze;

register char *m;

*(m = Alloc(sxze YES)) = HULL;
strcat(m, Find tri ple(msg "orlg“,51ze none,1,NULL));

strcat{m,
strcat{m, F1n triple(msg,"stat“,size none,1,NULL));
strcat(m, )i

strcat (m Flnd triple(msg,"req ",size,none,1,NULL)):
Note(m "E RROR") ;
) Free(m) ;

re status(re mid stat gode
reglgter cha§ 4 *re *mid, *Ltat}
register long *codeé;

register char  *type, *msg;

¥pe = "falled“
1

e = "statUS"-
else ;? *ml == - )
else 1f (imld == 41)

e = "done";

+43

}
= +109, t
neg "Q¥?gmﬁg(strlen§§§ag%de 31"yeconsole",stat code) ;

p end triple(msg,"req ",strlen(mid)+1,mid);

| P ly(req,msg) ;
else
} Put (DIRECT, (long) req,msq) ;

nfoédialogue strln? ,window)
CONNECTOR ggue, window;
register char *string;

Put DIRECT dialogue,pid,Neym strl n{strijing)+100 "info"
( text=4s; near=40: va it ﬁg str?né,&wingéw,

134!
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Module UMY %I

Date submitted : %E% %U%

Author : Frank Kolnick
Origln ! cX

DesCription ¢ Picture Manager

*****ﬁ***************************k****i*********ki**********k*****/

ﬂlfndef lint
at]c char Srcld(] = "%$%% tME:HI%";

#endl ,,,,,,
/* Pictufre manager: global data */
. ! <cX. h> . * cX definitions #
1281332 <ﬁl L> ;* picture, etec. deéinltlons */
ynclude <wemry.h>
in¢lude <string.h>
static lonhg none = 0;
?ypedef struct element node /* links picture elements: */
struct element node *nxt; ~->next node */
stryct elepent node *Pre, /* -~ Yrecedlng node */
unsjgned char - anged' /* ement héas changed' %/
unq1gneg cpar ga{eteé /* |ﬁéement 18 Eagsg| Ny
u I char e H
Unsigned char oot 7 BOcisenger Lo wsey %L,

th; art of element) #*
A kix NOTL: '1ength?’ mgbt start on a long- w0rd bounéary kkkokk y
} ELEMENT;

%ypedef struct current state /* current data: */
char *msdf ) * ->current ms *
CONNECTOR senger, / conn. to msgg seéder */
long 51ze' /* size of msg
long A releyant a p11cat10n */
shoil appl row, appl col} A appllcati 'orlgln' */
CONNECTOR owner; . A conn. to owni n% progc.
char *mark; /* current mark element */
char xold mark; Erev ous mark */
chay ‘erase mark /* ?1 men 0 erase mark */
unsjgned char display mark /* d1$p1ay mar */
unsigned char privatey /* 'private glgture */
uns:qneg cpar check /* :C?§g¥ siaeno*éic -
unsigned char
charg h? 1ght; A tgpe of hlghl?ght?ng */
char 3 i /* jcture's nape”x/
char f le i 7% Blcture file's name */
long stat 'ode; YA current status ...

*status _string; /* ere *

char
} CURRENT;

14
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?ypedef struct view node /* links viewports: */
struct view node *nxk; VA ->next node */
CONNECTOR — owner; /* owher of v)ewport */
short rovw, col; /* start of viewport *7/
short height, width; 7 extent *

) VIEW;

typedef struct appl node /% links applications: */
struct appl node *nxt; /* ->next node_*/ |
lonq - name; /% name of application */
CONNECTOR conn; /* conn, to application */
short row, col; 7* origln */

) APPL;

typedef struct anim node /* links animation processes: */
struct anim node *nxt; /* ->next node */
lonﬁ - nhame} /% name of element */
CONNECTOR conn; /* conn. to process */

} ANTIM;

typedef struct affected area /* area changed by a request: */

[ short rl, clj /* upper left front */
short r2, c2; /* lower right back */
char color; /* background color */
char pattern; /* backgroynd pattern’ */
short nax helght; A max. helght */
short ax~width; /% max., width */
short weight, width; /% current size */

} AREA;

%ypedef struct lists /* list pointers, etc.: */
BELEMENT *firsty /% ->pict, element list */
ELEMENT klast; Ik ->end of p.e. list */
ELEMENT kcyrrent; /* ->last p.e changed */
VIEW *ylews; 7* —>v1ewgort list %/

APPIL, *appls; /* ~->applications list */

ANIM *ahims; /* ~->apimation l}st *

int changes| ,* changes 1n list */

]nt erases; /* erasires in list */

int slze; /* Elcture elements */

stru?t /¥ element pool descr.: */
lon n; * felements *
lon% size; 4* s?ze of eleéents */
ELEMENT Apkr; J* ->element buffer */

)} pool;
} LIST;

Lyl
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/* local functions */

char *value(), *tag()i
[IJMENT *mark numbey ‘mark area *ma * : H
BERDR *f?rst macro{?, *next:macré}’; rk_elements(), *new_element();

/* Picture manager: main-line */
?ROCESS(Picture)

CURRENT cur;
AREA aroa;
LIST list;

regjster VIEW *yiew
register ANIM *anim;

Set event key("Pictu "
init PM(&Tur, éarég le Er )i
draw— p1cture[$cur, area lst),

for (view = views; view; view = view->nxt
£ éut{DIRECT,v1ew >o&ner,p1d Newmsg (3?,"unma%" NULL) } ;
or ggiglfﬂl}st Lanims; anlmé anim = apim->nxt
) Exit();( RECT, anim->conn.pid, Newnsg ( 32,"qu1t" HULL) ) ;
init PM(cur,area,list)
reqister CURRENT' ™ *cur;
reqjster AREA *area;
%Pg1sLer LIST *list;

area->color = BLACK;

area—->pattern = 0;

*cur: >namel~ *Fgr »file ; NgL idU
area->max heigh area->max W = 07
]?%t—>currentg= lisk-sfirst = list->last = NULL;
list->vievws HU

l|st->appls
list- >alims_
list~>size 1ist->pool.n = 0; ,
cur->debug = cur->check = cur- sprivate = cur—>d1 Elay mark =
cur->mark = cur->old mark = cur->erase_ mark = NUL

I3
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draw Picture(cur area,list)
GURRENT feur;
reglster AREA *area;
feglster LIST *list;

regjster char Amsg;

regjster short transaction = 0, result = 0, go = YES;
reglster ELEMENT *element; \
long status[li], list size = 0, *req = NULL;

Yhile (go)

¢cur->msg = msqg = Get(0,&cur->sender, kcur->size);
1f (!transaction)

list->changes = list->erases = area->r2 = area->c2 = 0;
area->rl_="area->cl = 32767
¢gur->appl = NULL?
1f (list->appls) \
check_appl(cur,list->appls);
lf (*ms% == '{’ && transaction < 10)
status[++transaction] = 0;
else if (*msg == '"}!
--transaction;
else

) qo = Requist(cur,area,1ist,msq,cur—>size,cur—>app1);
%f (Ttransaction)

if (list->changes)
notify(cur,ayrea
for (element = list

i~

1i

>f§ ; element; element = element->nxt)

element~>changed = plement->marked = NO;

1f (element->deleted, && !Any msg(NULL))
delete_element(llst,elemént?;

) . .
1f (Find triple(msg,"rply",cur->size,NO,0 NULL) && result >= 0
(reply_stgtué(mgé,mggY"éompleted”:reéult)? ) )

)
8

D (Tee

t
r
e
d

%reewrequests(msg,cur—>size,&req,&1ist_size);

ISt
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appl)

che¢k appl (cur a

o
reg]ster C RREN
{oglster APPL

12 o

{

»
I

appl &&
1)IP

if (! (cur->a
cur->ap
cur->appl ro

cur->appl col

) )

si
fps
siz

free requests(msg
req]ster char
redlster long

register char

*cur'
*app

(appl->conn.pid != cur->sender.pid):

appl >nane) )

i

EP

L
by =

pl->row;

a
abpl~>col;

ze, Leq,list size)

e
g, *1£s% size;

*temp, *next;

%f (msqg)
*(char**)msg *req;
*red T
*115 sizéd += size;
if ( aAny msg(NULL) || *list si
for mp = *req, *req = N
next = *(char*+*)ten
Free(temé); ) b
)
)
Request (cur,area, list msqg,size,appl
roJ\vteg CORREND' S ¥&nr:” bpl)
redlster AREA *area,
req1ﬁter LIST ¥list;

register long

msg, size, appl:

= appl->nxt);

137 8
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register short go = YES;
if ('strcmp(msg,"wrjte" })

Draw 1st msg,size
else 1f strcm nsg, " eéj "))
Edit text(ct rea,llst msg,slize,appl);
else 1f (lstrcmp msg,"mark )
@ve mark(cur,atea,]ist):
else 1f I'strcmp(m$g,"ﬁ1t“
Hit(list msg,51ze(app1 ;
else 1f 5 rcm?( sg,'mox S)
Move(area,list, msq,size appl);
else 1f !strcmg(msg, erase")
Erase(area,list,msg,slize,appl):
else if tstromp (msd, "readi) |
? ur,area,list,ms ,SJze appl):
else i strcmp (msg, "repl j
? lace(area,list msg, 2ive appl)
else if (!strcmp {msg fichan e")f
Chan e(area 15 msg,51ze appl):
else if ? s rrmp{ms% "apimate’)
nimate (cur,1ist)
else ig ( surcmp(g§g,'alter") || Vstrcmp(msg,"cancel))
er(cur,list);
else 1if strémp nsg "numher"))
Qy er number (115t m ize,appl)
else 1f Tstremp qu 'mark7"

Quer mark(cdr ;
trcmp(msg, "save"))
Save Plcture cut,list);
else 1f (istrcmp(msg, "seth))
Set mark(cur area(llst
else 1f (Istrcmp(msg 'restore" )
estore maxr cur area,list};
else if (Istrcmp{msg; "bkgd"))
Back round(area 1ist msg,size),
else if [Istrcpp(msg,icreateh)
g0 _= Ney pictura{cyr, area, ist):
else if (!strémp(msg,inith .
cyr- >Pr1vate = go = New picture(cur,area,list);

else 1f (lstremp (nsd, "open'y
gp = 01d plCture(cur list):
else 1f (!strcmp(msg, Tappli))
-Ap? ur,list
else 1f strcmp(msg,"quit"))
? (cur->sender.pid != cur->owner, pid )
eply status(msg msg,"not authorizedt, 0);

SST
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else 1f !strcmp(msg,"query"))
‘cur, 1st) ] , |
]se 1f ¥ strcmp(msg, "failed"))
s(msg,S12z
else E? %'étrgmp(msg,"done") || !stremp(msg,”"status"))

else’ 1f('Change attribute(list,msy,size,appl))
if (‘$trcmp(msg,"v1ew"l)
? cur area( ist) s
else 1f ? strcmp msq, 'debug”))
1 cur->debug = lcut->debuy;
© sereply_sLaLus(msg,"~\ unknown\'" msqg,0) ;

%eturn(go):

LST
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Change attribute(list, ms size,appl
reg]gLer LIST ( l$ t: 9 ppl)

redglster long msq, 51ze, appl:
static char msgids(] = "select\Oblink\0invert\Ohide\Ohighlight\o";
jster char
re%%ster short ngw state, changed, type;

redqister ELEMENT *element;
reglster P_E HDR *hdr ;

for p = msgids, type = 0; *p && stremp(msg,p): p += strlen(p)+l, +ttype);

1[
regurn(no :
list~ >cur1ent = element = mark elements§list ,NULJ, NUIL msg,size,appl);
new state = I(short)Find triple(nsg, "oFf ¥, size, 0,0, WOLL]
tor—{ : element; elepent = ement >nxt)
1f (element->marked)

hdr = (P E HDR *) &element->length;
switch (type)

case 0@ ¢hanged = hdr->attr.selected éL new state;
1f (Rdr->altr,selected = new -
Put (NEXT foopsole® N wms hdr- len
b , "wrlte" "data=§e ype fc", h r NULL 'P'} )
reak:
case 1: changed = hdr->attr.blink != new state;
wdr-sattr.blink = new state,
reak
case 2: chang = phdr->attr.invert != new state;
hdr->attr. nvert = new_state;
break;
case J: chan r~>attr.hidden != new state;

hdr- gat tr. 11dden = ney state,

yreak
case 4: changed = hdr->attr.highlight != new_statej
hdr->attr.highlight = new state,

i[ (element >chan?ed changed)
st->changes
element >marke lé

retu%n(YES);

651
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OueL¥Scur ,list)

CURRJ *eur;

regilster LIST xJist;

{ unsjgned ) n elem = 0, n views = 0;
regjéter unsjgned wmin r = 655357 min ¢ = ?5535: ,
red)ster un51gned may"r = 0, max ¢ =0, plc_ ht = 0, pic wd = 0;
regjster ELEMENT *kelament; - - -

regjster P E HDR *hdr;
reglster VTEW *view;

for (element = lisk->first; element; element = element->nxt)
hdr = (P E HDR *) &element- >len3th.

if (hdr->roy < mjn r) mjn r = L~>T0W;

ijf (hdr->cel < min~e) mipTc = hdr->col!

1t (hdr->row 4 hdr= >1e1%ht > max r) max hdr->row + hdr->height;
if (hdr->col + hdr >width > max T) max L hdr >col + hdr->width;

| n elemit;
1f (n elem)

¢ ht

max r - mjn r;
)]C “wd

max’c -~ min_ci

(I}

else

ic ht = pic wd = max v = may ¢ = mjn r = min 0;
for ?v1nw = list= >v1ews; view; view = view->nxt, 1 v1ews++).
Rep]N(cur >m

ewns zog "status", "ora =§5; slze= ﬂ25, low=§2s; high=§2s; cnt={s; \
views= E name=45; rile=#s", "picture

pic b pic wd,min r,min ¢,maX r,max_C,n _elem,n views,
cur=>name,cur->f 1195)

}

ue number({list, me 1,e appl
?eg?gt;rml% [ q%i$ . ppl)
Eeglqter long mnsqg, size, appl:

regjster unsiqnod n = 0;
reglster ELEMENT *element ttemp;

if (element = mark_elements(list,NULL,NULL,msg,size,appl))
for (temp = list- >f1rstE temp != element; temp temp->nxt, nt+);

Reply (nsg,Newmsg(elemeh >1en th+32 "number
P1Y (Rl Foi dlans te", n, telament-51ength)) |

e
reply status(msg,"-number","too high",0):

191
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Draw(llst ms? 51zeli b
S L]

regjster

register long msg, size;
regjster ELEMENT - ‘*after;
register long *pg

if (p = (long *) Find triple(msg,"data",slze,NULL,4,NULL))
if (Fipd tri eLng,"back",size,N0,0,NULL))

after
list- >Iast, ,
if (?draw elements 3% ist fter)l
reply” status(msg," wr1 e" "pbad length/type/macro",0);

)
els
, reply status(msg,"-write","missing \'data\'",0);

draw elementq(p,llst len list,after)
leq]Ster char

redj|ster lon qut len;
register LIS klist;

ieglsLer ELEMENT *after'

regjster ELEMENT kelement;

register short length, number = 0;
while length = *(short *
(g (%t 1e£ = len%t 0
&& qtrchr("t]reacdsmn",((P E_IIDR*)p)->type))
if (((P E HDR*)p) ->type == 'm' && !check macro(p))

e]ement new element(llst lenqth!sizeof(ELEHENT) after);
cp; selement->length,p, length
1f (! Y PE HDR*Lpl >he1 xf
1ne~box (&ele
number+k -
D = l(’hgth,
ong_align(p):

jst->size += number;
Ist->changes += pumber;
ist->currént = element;
eturn(length 7 NO : YES);

ment >lcnth),

€91
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defjne box(hdr)
feglster P E HOR *hdr;

register char *val:

al = value(hdr);
y[ (hdr- >tyée —l 't

hdr->height = VCUAR UT;
:dL >wid%h = VCIIAR WD k strlen(valt8);

élse if ((hdr->type == 'n') || (hdr->type == "m'})
) !

che¢k macro(hdr
%Pglster P E HD *hdr;

register P E HDR *temp, *first;
short len;
char *p, macro type;

first = tem first macro(hdr, &macro t &1 ;
éemp = next gacro(&len p))( ¢ ype,&len, &p): temp

if (macro type == 'L!
Femp»}a 'y, hldden = YES;
if (ltepp=->heigl
de[lne box?temp),

;f (macro t E == 1]
first=>attr, hdeen = NO;
return(p ? YES ¢ NO);

S91
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P E UDR *first macro(hdr, type,len,
regjskter P E HDR Ll r Yp )
redgjster char type:

regjlster short *1e1:

ieglster char *Ap;

register P_E HDR *temp
*n = value(hdr
? (tz‘ f )i

*type = *¥p;

{;Rg al]gné th *% *p

*len = hdr Slen?t
if (temp-> engt1 k& tem
. return( temp) ¢
) =
léturn(NUfL),

har *) hdr)
E’>1emar Ve s

ngth < *len strchr("tlreacdsnn", temp->type})

)

P E HDR *next macro(len p)
register short *len;
register char kkp;

register P _E HDR *temp;
{f (*p)

temp = (P E HDR *? *pi

; n :alimgi lfnng;

©

(eg - z*g P Chﬁr *) temp) !
*p;

Ef ?temp—flen th
>len th < *len && strchr("tlreacdsmn”,temp->type))

rethrn(temp),
else
#p = HULL;

%eturn(NULL):

L91
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Reﬁlace(area llsL ,msqg,size,appl)-
g

LIST e

inLSLer long msg, size, appl:

regjster char ;

regjster short length

reg)ster ELEMENT *bLemp;

reglster P E HDR ;hdr, *temp hdr = NULL;

1ster long st leny
LL MENT *after = NULLj{
if (Find triple(ms s, "@\0\0\0\0",s51ze,NO,0,NULL))

Exa rea,list,msg,size,appl
Itsﬁ(E l?st >currgnt- ppl) i

}f (p = Find triple(msg,"data",size,NULL,1,NULL))

list
Yhile ?(length g(smlt } p) && (list len ~= length) > 0)

hdr = (P E HDR *) p;:

if (g r-7lype == A T lcheck macro(hdr))
reak:
for (temp = list->last; temp &&
or | sng HlR*;&temp $]enq€h ->rov |= hdr->rov &&
p-E-HDR* ) &Eemp->1length}->col != hdr-»col: temp = temp->pre);

if (temp)y ~

temp hdr_= (P E DI *) &temp->length;
te mE—>deleLéd“—‘ ES ) b K
after = temp->pre;

$ ay elpmpntsghdr length,list,aft
1f ( “em hdr- type = 't}
Pdr >w1dth I= teup hdr->wi
>T0
t,

1 alar t hd temp hdr->col
change_area(ptes, o heigh Yemp Raro>width];

r
z&‘ ?dr >height != temp hdr->height

——

temp ' hdr-sheig!
list->erasestt; —

i += length;
| ong allgn(p),

)
f (1 th)
! (rgggy‘status(m sqg,"-replace","bad length/type/macro",0);

691
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Erase(area,list, msg,gize,appl
AREA ( $3teg; OFP )
regjster LIST *list;,

feglster long msg, size, appl:

regjster ELEMENT *element = NULL;
reglster P E HDR *hdr;
1n - number;

if (element = mark_elements(list,NULL,&number,msg,size,appl))

list->current = element->pre;
for { ; element; element = element->nxt)
1f (element~>marked)

element->deleted
hdr = (P_E HDR¥X)
change ared(area

= YES;
gelement->length; ) .
 hdr->row, hdr- col,hdr->helght,hdrw>w1dth):

)

]jst->erases += number;
} list->changes += number;
}
co cur,ar list 4
cuz&ﬁwT rated, L1s ’migb§%7e’appl)
regjster AREA *area;
reqjster L1ST *list;
feglster long nsg, slze, appl:
regjster ELEMENT *element;
reglster short bkgd, *p;
short *q?
unsigned int length = 0;

%f (bkgd = (short) Find triple(msg,"bkgd",size,No,0,NULL))

p short *) Find triple(msg,"@pos" 1) ;
q short # Find“tr{ 1efmsgj"82n3"’Eiﬁgigﬂgﬂgzgjﬁgii ;
change_area(area,*p,*(p+l),*q~*p,*(qil)—*(prl));

1E ({(element = mark elements(list &length,NULL, ms i
send(cur,area,ltst,0,lené%h,elemen%,Nb,No;ﬁEng?lze,appl)) || bkgd)

i

Se
Reply (msqg, Hewmsqg (64, "write",NULL)) ;

ILT
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Move(area, list,msg,size,appl)
St TR abp
1LLIST xlist;

Tony nsg, size, appl:

regis%er ELEM%%E :féement;
regjster g dr;
rgg%ster Ent“ delta row, delta col, by offset = NO, row = 0, col = 0;
reglster char *pr T -
in n; .
if (p = Find triple(msg,"by ",size,NULL,4,HULL))
{ by offset .= YES;
delta row = *((short *) p)++;
deltacol = *(short *) p;

%lse if (p = Find triple(msy,"to ", size,NULL,4,NULL))

*((short * -+
eoF = A {&RoTE ) Y

%f (list->current = element = mark elements(list,NULL,&n,msg,size,appl))
if (!by offset)

hdr = (P E HDR *) &element->length:
della row = row - hdr->row;
delta~col = col - wdr->col;

lor ( 1 element; element = element->nxt)
if (element~>marked)

hdr = (P E IIDR *) &element->length; , .

chan e(area(arealhdr—>row,hdr~>gol,hdr—>helght,hdr~>w1dth):
hdr-srow += delta row;

hdr->col += delta—col};

element->changed = vES;

element->wmarkéd = NO;

element->deleted = (hdr->row < 0 || hdr->col < 0);

il

|

E->changes += n;
t->erasés += n;
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st,meg,size,appl)
J : *areai
red}ster LIST *list;

feqlster long msg, slze, appl:

regjster ELEMENT *element = NULL;

> E NDR *hdr; \
gﬁg%Ster P *éolor, *hkgd, *£ill, #*pat;

~olor = Find triple(msg,"colr",size,NULL,1,NULL) ;
brgd = FE%S trfp?e ésg?ﬁbxgdﬁ,éize,ﬂULﬂ,1,NULL ;
AR i e M St R
= fa e(ms a ) s} 7 .
b (lisé9>currgnt 2531 ehont £ omark elemehts(Iist,NULL,NULL, msq,size,appl))
for ( : element; element = element->nxt)
%f (element->marked)

hdr = {P E IIDR*) &element->length;

if (celor)~

£ pgra>color = *color;

i

> Eﬁdgilbkgrnd = bkqd;

i 1 ,
hdr—gfill = *xf111;

if (Pat)

dr->pattern = *pat; . .
chan&e arga(area,hdrE>row,hdr—>col,hdr~>helght,hdr—>w1dth);
list->thangest+t;

\ )

Background(area,list,msg,size
reg}gter A&EA ! AhraAs )
regjster LIST *list;

tedlster long msg, slze:

area->color = *Find trip]e[msg,"colr”,size,&area—>color 1,NULLR'
area->pattern = *Find trlP e(msg,"gat ",51ze,&area—>patﬁern,l,IﬁLL);
change area(area,0,0,MAX ROW,MAX COL);

listZ>changés = listlserases’'= 17

SLT
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New plcturpgcur area, list)
{Ster CURRENT #cur,
q1ster AREA karea;
feqlster LIST *1isk;

regjster FLEMENT = *element;

register long max, maxe;
short def gax = 20, def maxe = 100;

char ="BLACK,~def pat = 0;

for (element = list-= >first, element; element = element->nxt)
element- >dgl?ted = E

IJsL ->current }st- >f1rs list->last = NULL,

]Jist->changes = list->eraseg = list->sjze =

if (rind trlEle cur->msg, "f£1]e" cur->size,NO, % ,HULL) )

. return(o d_picture(chr,listf);

else

( cur->owner = cur->sender;
strecp X (cur- >name Find trlple(cur—\msg '‘mame",cur->size, &none, 1, NULL) )¢
area ma

(s OIL*églnd triple (cur->msg,"size",cur->size,&none,4,HULL);
area- >max width =7

* (short #*) {Fln triple(cur->msqg, "sizel, rur~>qlze &none 4 NUIL?%Z ;
area->color = ind trl ?e cur->msg 'bkgd" cur->size, kgé 0LL) ;
area-ppattern = *Find trl e(cuxr- >msg at ' cur- >=13e & e at, %Uﬂg? 5

r

LLY
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cur- \hlghll ht = *Fipd trlplp(cur >?sg thighf, cur->size, &none

cur->chéck = (area->max_h

(short* Find triple

paxe = *(short*)Find_trip

1f (maxe & 1

+tmaxes
list- >pool n,= max:;
l}st->pool.size = maxe
list-> ool ptr = (ELEMENT
memset{1ist=>pool., ptr m
change area(area, 0,0, Ak
list=>thanges = lls ti>era
reply status(cur->msg,"4c
return(YES);

elght I= 0

[cur s>msq,"max ", cur->size,kdef max,?2, NUIL&L }5

e(cur-~ >msg,"maxe',cur—\51ze fdef maxe, 2

- sizporirLEMENTll+ 10;

*l oc (max* 5‘~>pool size,YES) ;
axxlist —>8001 .51ze)
ROW, I'[I\X COL) ;

seg = }
reate", "complete",0);
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cLurpﬁ
er CUI
er LIS

ﬂjster
HECTO

by (<
ecur

if

élae

élse
repl
return{NO)

cur llstl
REN'
T *

Uﬂ'{

st
char *
R f
ur->name
ur->f1
>fi

n
f
le
Conne
e=
S
e

i
= (char*)l;
e

M3 )"“U )—‘O
—

)_.._-

H
nd triple(cur->msg,name", cur->sjze, &none, 1,NULL
nd~trip l cur->msg,"file",cur->size, cur->hane, 1

- -

Ren'
omod=§s; amod= cur- 1le," ", NOLL) ,&file))
wnfr = cur->sehder;

F = Call!DI?ECE f%le Fi clze=f1
ewm e ; e=
f% (p = F?nd trlple E "data"
. raw elements(P,
f%le .p1d, Newnsg (32 cl
s

c
"nam
o]

rur

le
e)
to(NEXT "File m Newms 4,"0
ﬁs: g%s“ 6
while (

cur->nméy, "+open”, "comple e",

reply status(cur->msg,"-open","can't open file",0);

B'gtatus(cur—>msg,“—open","no file name",0);

ﬁ&LL));
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Flcture(cur ,list)
RIT

' cYr;
*lgse
reg]ster char *file name, *m, *p;
1ster ELEMENT *element,
CO NHECTOR
unsigned int lengfh = 0, hum;

if (!{file name = Find trlple(cur >msqg,"file",cur->size,NULL,1,NULL)))
, fi]Je name = cur->Iile
1f (*flle name

f (element =

mark elements(list,&length, &num, cur->msg, cur- >size,cur->appl))

if ()Conne t to NEx "File m t" Newmsq (64, "open"
( ﬁ ( E ele géme "W! NU[L &flle))

"name= omod= }
ConnecL to& EXT "Flhe mgt' N Wms (64, ,
name=iS; omod=fS;7 amo s", lle name,"W" "NULL) ,&file);

%f (file.pid)

num length + 4 * ntm +oAG
m = N wmq? numrSO "y te" ‘conn= YC data=#a", &file,num, HULL) ;
p = Find riple{ m,"data b, HULL, WULL) ¢
or { ; mlement: element’'='eleménbt->nxt]

1f (element->marked)

( mnmcpyfp,element alement->length);

E +="& ement >length;

\ ong align(p):
*(short *{ % NUTL;
Put (DIREC 1]e pld m).
Put {DIRECT, file.pld, Ne ewmsg (32, "close", "conn= nc &flle
reply status(cur >mésqg, "save”, ”plbture saved

élse
reply status(cur->msg,"-~save",'"can't open/create file",0);

else

. reply status(cur->msg,"-save", "no elements", 0);
else =
reply status(cur->msg,"-save", '"no file name",0);

I8I
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BF écur ,list)
CURRENT cyrL;
%eqlster LIST *llsé:

reqgjster APPL  *appl;
regjster long nane;
register shotft *p;

name = [lon? % Find triple[cur >ma% "name" cur->size, &pone,4,NULL)
{%r([appl, ist->appls; appl && appl->name = name; appl = app —>nxﬁ);
1 apv

aE = (APPL *) Alloc(sizeof (APPL) ,YES) ;
appl->conn = cur->sender;
p =. (short *l FlNd tx ple(cur >msqg,"org ",cur->size, knone,2,HULL);
appl->row i T
appl->col = +h
appl->name = \ame
appl->conn =

*(CONNECTQR *L Flnd triple(cur->msg, "appl",cur->size, &none, 4, NULL) ;
app1~>nx = l1s pp 57
1st->appls = app

Move markérur area,list
reqgjster CURRENT xcu
reglster AREA *area,
feglster LLST *list;
regjster P E HDR *hdr:
register sliort pos:
char *qi
%f (pos = (short *) Find triple(cur->msg,"at ", cur->size,NULL,4,NULL))

if (cur—>markL

erase mark(cur,area)

else -

( g cur~->mark = Alloc(size ong > 1IDR l+30' b
rav_line(&g,0,0,VCHA H‘ ULL;YELLOW,'S! 1,HULL) ;

)

hdr = (P _E UDR * cur- >mark

bdr->row ="*pos+ ( (hdr- >height - VCIAR HT) / 2):
hdr->col = *pos;

cyur->dlsplay mark = YES;

list->changestt;

£81
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Quevy mark cur?
Yegister CURRENT kcur;

register P E HDR = *hdr;

if (hdr = (P E HDR *) cur->mark) :
1 Reply (cur->msg,Newmsg (64, "mark","at=§2s" ,hdr->row,hdr->col)) ;
else
reply status(cur->msg,"-mark?","no mark defined",0);

)

Set mark(cur,area,list)
req{ster CURRENT kcur;
regjster AREA *area;
feglster List *list;

register P_E_HDR *hdr;

if ((hdr = (P E HUDR*)Find triple(cur->msg,"data",cur~>size,NULL, 1,NULL))
& hdr->1Bngth) -

if (cur->mark)

erase mark{(cuy,area);
Free(cur->mark) ;
Free(cur->erase markL'
cur->erase mark™= NU L;

éur—>mark = Alloc{hdr->length, YES) :
memcgy(cur—>mark hdr, hdr->Tength) ;
cur-sdisplay mark = ¢ES;

lse

T S

1€ (cur->o0ld mark)
Free(cur=>o0ld mark);

cur->old mark = cur->mark;

cur->mark = HULIL;

ist->changes+|;

S81
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Restore may kgcur,area,list)
eg]ster CURRENT *cur;
reg)ster ARLA ¥area;
register LIST *list;

{

if (cur->old mark)
if (cur->mark)

erase mark(cur area)
Free(tur->mark
Free(cur->erase markL
cur->erase mark™= NU L

éur—>mark = cur->o0ld wark;
cuyr->old mark = NUOLLY
list->changesti;

}

elace markécur area)
ister CURRENT xour;
reglster AREA *area;

if (!cur->erase mark)

cur->erase mark = Alloc(*(short*)cur ->mark, YES&
emchyﬁcur >erase mark,cur~>mark, * (short#*)cur->mar 5
((P_E HDR *)cur->erase mark) >Co or = area >color;

gdit text(cur, area, list,msqg,size,appl)
CURRENT Cur,

AREA *area;

regjster LIST *1lst,,

register long msg, slzey

%ong appl;

L81
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regjster char *R, c, *text start, *new;
register short shiff, offset, sel offset, ok = YES;
short sel lengtn; -
ELEMENT *alement;
P_E_HDR *hdr;
f (list->current = element = mark elements(list,NULL,NULL,msg,size,appl))

—— e

offset = *(short *g {ind once(ms% "offs",size, &none, 2 ,HULL) ;
hdr = (P E HDR ¥) g)ement—>1eng h;

%f (hdr->Lype = t

text start = (p = value(hdr) + sizepf(long)} + 2 * sizeof(short):
1f (shift = * short*trlnd once{ms ,Melift",s1ze,&none,2,0))
, shift text(p,text starl, sh ftz;
if (Find once(msg,"sel ",size,NO,0,NULL))

se] offset = *i short *) p)++;

sel"length = * ,

[

ok = (offset < sel leng

%f (ok = (ok && (offset < strlen(text start))))

p = text start + offset; ,
1f (new = Find once(msg,"new ", size,NULL,1,NULL))

while (¢ = *newit)
1f

(c > 31 && © < 127 && *p)
ApHt = ¢
else*lf (c 7='8 && p > text start)
__p =3 ;
1f (Find once(msg,"blnk",size,N0,0,HULL))
oo Lor ;'*Y; ptt = 1 1)
%f (Find triple(msg,"by ",size, N0,0,NULL))
Move(avea,list,psqg,size,appl);
Draw{list;msg,é?z Jioo! ppl) i

element->changed = YES;
list->changes++;

) .

Move wark(cur,area, list);

i1f (rynd once(msg,"fast",size,NO,0,NULL))
list=>erases™= 0;

681
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1
) ® Sereply*status(msg,"-edit","outside text string",0);
els
ereply“statUS(msg,"—edit","not a text element",0);

else

’ reply_status(msg,"~edit","not found",0);

shift text(sel, text nchars)

reg}ster short *sél | nchars;

register char *text;
register short length, n;

if ength = strlen(text
(%f néhars < 0 && (n)L length + nchars) > 0)

memcpg[text text+n,—nchars),

emse ext-nchars n);
T - n >= 0)' !
]. - ]],
?lse
*se l = 0 '
*(seltl) += *sel - ny

)
%lse if (nchars > 0 && (n = length - nchars) > 0)

memgpgftextllength , textinchars,nchars) ¢
emse
! *sel +h < iength)
== 13
else

*se]l = length - n;
*(sel+l) £g *sel + n - length;

161
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Anipate (cur,list)
regjster CORRENT *cur
register LIST *list

regjster AHIM *anim;
regj)ster char kname;
register ‘long gld,
char

if (pame = Find tri le(cur >msg, "name", cur->size, NULL, 2, HULL) )
if (strlen( name? 16)

for (anjm = ligst->anims; anim && strcmp(name,anim->name);

, anjm = anim->nxt)

if (lanim) . "
if (pld = NewProc(name,"//processes/animate ,YES,-1)}))

anjm = (ANTM *) Alloc( sizeof (ANIM) ,YES)
aplm->conn.pld =

strcp x anlm >name name).

anlm nxt = list —>an1ms,

list- >an1ms = anjm;

m = Alloc(cur- >size, YES) }

nemc cur->ms cur >‘=,].ZG H

PuL(BY&LCr anim- gconn pid, m};

élse

A reply#status(cur—>msg,"~animate","not supported",0);
© Sereply_status(cur—>msg,"—animate","dupl_icate name",0) ;

else ,
reply status(cur->msg,"-animate’, "name too long",0);
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Alter cur listg
regle er CURRE T *Cur
reqister LIS *11s

Leg]ster ANIM *anim;
1ster char *hame
CO NNECTOR conn;

if (name = Find triple(cur->msg,'name",cur->size, NULL,2,HULL))

for (anjm = list->anims; anim && strcmp(name,anim->name)
anim = anim->nxt) ;
if (anim)

conn = anim->conn;
1f (!stremp(cur- >msg,"cancel"))

list->anims = anim->nxt;
Free(anim);

OLward(DIRrCT

conn.pid, cur->nsqg) ;
cur->msqg = NULL: b '

else
reply status(cur->msg,cur->msg,"hot found",0);
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nit(list,mqg qlzeiapp )
regjster LISt list;,
redlster long nsg, size, appl;
{ , ,
regjster short *p tolerance,
register ELEMENT e emen
reqlster E HDR *hdr
ELEMENT — — — *$5Rd box(),
t%leralce T *ésgor%i*é glndltriple(mgg 3Lg%g; E%gﬁe&none i54ULL
1f = (shor n riple(ms
($f (iist—)cu%rent = elgmeAt K [?nd box(*p,*(pF15 lls ,aJpl))
hdr = (P E UDR #*) &kelement~>]ength:
{fr(“igdztripl (%sge"gel " slzegNO 0,NULL) && hdr->attr.selectable)
hdr->att r selected = YES
it ((hdrr>type == m') "tk (*value(bdr) == 'L'))
gsel lls hdr) ;
ele merL >changed = YES;
list->changes++
&eply(msg Newmsg (hdr->lengtht50, "write", "data=}efe", hdr,NULL))
else
: reply status(msg,msg,"not found",0);
eise

reply status(msg,msg,'"missing \'pos\'",60}i

L61
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ELEMENT *find box(row,col,list,appl)
regjster short row, ¢ol;

reqister LIST *1ist;

register long appl;

regjster P E HDR  *hdr;
register ELEMENT *element;

for (element = list->last; element; element = element->pre)

hdr = (P F _HDR *) &element->length;
if (in_box(hdr->rqw hdr->col,hdi- >he1ght hdr->width, row,col)
&&~telement->deleted)
1f (lappl (apE == =1 && '*(1on? (hdr+l))
appl == *(long¥*) (hdr+

%eturn(element)f

)

in hox(r,c,h,w,cl,c2)
reglister short r, ¢, cl, c2, h, w;

if ((cl < rb J[ (c2 < c))

if ((C%1>n%N+)h) [l (c2 > c + w))

sel list{hdr)
EegtsLer P E HDR thdr;

register P_E HDR *temp, *first;
short - len!
char *p;

for (first = temp = firs{ macro(hdr,lIULL, &len, &p
; (Egmg)&& temp->attr.hidden; temp = next macro(&len &p) )
i

tem >attr.hiddep = YES;
?' temp = neﬁt macro(&len &p)))

temp- >a€tr hldden = NO}
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Vieyport(cur, area,list)
regjster CURRENT kcur;
reg|ster AREA karea;
register L1ST klist;
reqister VIEW  *view, #*prev = NULL;
CONNECTOR: kconny
ELEMENT | kelement;
upsigned int length = 0}
char Ap;

%f (p = Find_triple(cur->msg,"area",Cur—>size,HULL,B,NULL))

for (view = ljst->views; view && (view->cwner.pid l= cur->sender.pid);
, yiew = view->nxl) ;
1f (view

memcgy(&view—>row,p,4*sizeof(short));
?lse

vjew = (VIEW *) Alloc(
view->nxt = list->view
view->oWner = cur->sen
memcpg(&Vlew—>rqw,p,4*
list=>views = view;

éhange area(area,view->row,view->col, view->height,view->wjdth}

elemdnt = mark area(area->t1 area->ci,area—>r2,area—>c2 list,
MAX P E, H LL,NULP,NULL,&1en%th,NULL ¢ur—>applz'

send(cur,areajlisﬁ,o,lengt1,element,Y'S,cur~>alsplay_ma'k,YES);

sizeof (VIEW) ,YES) ;
57

dery
s?zéof(short)):

)

?lse
conn = (CONNECTOR *) Find trip]e(cur—>msg,”conn?,OI&cur—>sender,B,NULL);

for (view = List->views; vijew && (view->Owner.pid '= conn->pid);

) prev = view, view = view->nxt) ;

if (vlew)

if (prev) ,
prev=rnxt = view->nxt;
else .
list->views = view->nxt;
Free(view);

10T
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change area(area,row,col, height,width)
reqgjster AREA  *ared; - )
feglster short row, col, height, width;

if (row < area->rl)

. area->rl = row

if (col < area->cif

] area->cl = col:

if (row + height > area->x2

. a->r2 = row + helght

1E (col 4+ width > area >cz
area->c2 = col width;

)
noLirx(cur are 1stl

egiste RRE cur;
eqlster ARE A *area;
lIbP xlist;
{ regjster YIEW ryilew;
register int length;
for (view = list->views; view; view = view->nxt)

length = mark changes(list~->first, .

view->row; v;ew scol, view->helght  view->wic t );
send (u, area, list &view->owner, i th,Tist->rirst,
YES, cur— >dlbplay mark,listt>erases);

) )

mark chan eséelement r.c,h g)
register elemen
fpglster short r, ¢, h, w
regjster P E liDR *hdr
reglstcr Ent llSt “length = 0;
for : element && !element->changed; element = element->nxt)
for } element; element = element->nxt)

hdr = (P_E HDR *L &element >1en§th' .
if (elemEnt—smar ed = (element- chan ed k& lhdr->attr.hidden &&
hdr->row + hdr- >hel ht >= 1) (hdr—>row <= r + h &
hdr->col + hdr- >w1d h >= ¢) && (hdr->col <= ¢ + W)))

st_length += hdr-~>length + 3;

%eturn(list_length):

€0¢C
6€8°C0S°S

14114



S e bt Yd K v b

et et Sk

I O e e 5 B D 2 B B B i 0 2 1 00 1 (00 1 (e K NI BN N TN N0 00 600 N0 N BN St e et St ol bt o e () (3 (D 5 —
'\JI—IOUJCn\JG\UIAwtu&-’C\O(E\!C\m-DuJNHCOSU\IG\»J'!éw(\Ji—-C&DCD\lG\LT-;umb—-O\DGEEaESS:E

18501000000 V140S OLOW-SI

send (cur,are

a,list,proc, 1en th, elenent,modify,mark, redraw
register € RRE P ? Y ! )

ARgA *a ea;
LIST *11st
eglster CONNFCTOR ¥proc;

leg]ster unslcne int  length;

req]ster ELEMENT *e]lement;

feglster unslgned short modify, mark, redraw;

egjster P E HDR *hdr

register short element length,
cha g —ksel mark
ELEtENT , *redr w_bkqd():

if (redraw
(elemen = redraw_bkgd(area,llst, &m, &p);

= = Hewmsg (length+300
. NG ‘da%a JA; type=H#c",lengtht250,NULL, 'P')) + 24
if (?1em?nt)
‘or

else

{ element; element = element->nxt)
if (element->marked && lelement->deleted)
( element- >markpd Ho;

element len = element- >length;

memcpy ement ->length, (long)elemenL length) ;
hdr = F H R *) p;

if (modify}y

if (hdr-»attr. selected)
elemeut Length = seL select (hdr, cur- >h}ql]1ght);

if ((hdr->ty Yen:: 'm') && (*yalde(hdr) == "L"))

element gth = macro “1list(hdr):
Lf ((hdr->t ?e EE
element ength gleckﬁtext(hdr hdr->length);

if (cur- >ag
elemen length =
change origin(hdr,cur->appl_row,cur->appl_col);

E 4= e]ement length;
| ong_align(pT:
. }
if (maLk)
= set matk cur) ;
Eshgxt *) p = 6EL )

gut %IRECT,ploc >pid,m);
clse
Reply(cur->msg,m) ;

$0¢T
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change Orlglhghdl row{rol)

regjster P'E HD *hdr;
register short row, col;
if ((hdr >row -—= row) < 0)
return(0};
if ((hd1~>co -= col) < 0)

return 01
return(hdr=>length);

char *set mark(p,curl
reg}ster char
%eglster CURRERT *CUTL;

if (cur->erase_mark)

memcp¥ cur->erase mark,*(short*)cur->erase_mark);
p + short *) p; —

1f (cur->mark)

¢ cur->mark, * (short*)cur->mark) ;
geT—pXEgﬁort x) p: (

\ return(p):

ELEMENT *redraw bkgd(area 1ist,buf, ptr)
egjster AREA *ajed;

reg;ster LIST *list:

feglster char ¥kphuf, *iptr;

ELEMENT *element;
int length, num;

k area area ~>rl,area~->cl,area->r2 area->c2
HAX P E/NOLL, "AULL, NULL, & length, knum, NULL ;

50
33'"Lh+5o,"wr1te" "data=fA; type=4c",length, NULL, 'P');

1;
%( ptr,area- >r1Larea >cl, (area- >r2L (area->rl),
e

-

r
st

*

*ptr = g(
draw fllled re
‘area- >c2% area->cl),HOL area- >color atea->pattern,0,0,0,NULL) ;

N
1
2
C
return(element)
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set seleck( hdr high ogtlon)

regjster P bR

register Char high option;
register short lengthj

er hdr >1en th;
1 }?Fh gh Eh

Okrliggert = 13? ?>attr Invert;

1 s

elsehég §gt g ? v?gg =_!bﬂy— >attr.invert;
81sehé£ gg%tg gl bllg]E = g% r->attr. highlight;

else 1f (high_option’== 'C

if (hdr->type = 'm')
hdr- >color_= (hdr->color + 1) ¥ 7 + 17
if (h r->£11] ) _ .
hdr->f1l1l (hdr->£il11 + 1) ¥ 7 + 1;
elsemacro color (hdr);
éla@ if (hdr >type == 't']

sel xt (hdr, high optlon) ;
| LeLULn(Ienqth),

macro list(he r?

register POE NDR *hdr:
regjster P E HIDR ktemp;
register short row, col:
short ent
char *pg

row = hdr->row:

col = hdr->co}:; '
for (temp = first macro(hdg, lULL,&len,&p)'
temp && temp~rattr.hidden; temp = nexE”macro(&len,&p));

if {temp)
memcg¥(hdf temp temp->length);
hdr->col = col'
%eturn(hdr—>1ength);

607
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macro color hdr

reglister P_E_HD *hdr

{ rpglster P E HDR *temp,
short len;
char . *p?:

for (temp = first macro(hdr,NULL, &len, &p}; temp; temp = next macro(&len,&p))
temp ~->color I](temp ~->color + 1) $ 7 + 1;
>
emB >fill) (temp->£ill + 1) ¥ 7 + 1;

}

sel text(hdr hi%h optlon)
register P *hdy:
Eeglster Lhar high option;

register TEXT OPTIONS opt:

Q?t (TEXT QPTIONS *] value (hdr);
11%h option ==
Sb rder = YES.
else 1f hlgh optlon == 1Y)
t->underl 1n = YES'
else 1f (L ?h op 1on == 13")
\ opt->bo

check text(hdr lengthA
req:ster p dr;
feglsLer short lengﬂh;

register char

char

reglster TEXT OPTIONS

t = (TEXT QPTIONS ¥
Q% (opt ->border && hd}

opt- >b0Lder =
F = chir X) hdr + length;

*py
* .
* ]pt;

lue (hdr};
]y (hex)

ong al gn(p}!
n
draw rect(&n,hd >row 3, hdr->col-3,hdr->height+6 hdr->width+é
re 6% g CHIACIITE Loy ' :
length ='n - {c har*)ldf

%eturn(length):

|4 ¥4
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%%EHFNT *mark p]ementr(list length, num, msg,size,appl)

unsigned int *lengﬁb, *num;
long nsg, size, appl
[ regjster short row = 0, col = @, number = count = 1;
reqister short Y row & HAX _ROW, to col = MAX COL, *pj;
reqlsger E%EMENT :Elemeng' NULL:
reglster char : a =
char wha L NULL €aé Jur(200], *text pat = NULL, dflt = YES:
long *triple, atbr = nULL!

lement = NUL
Shi en(p (short*)Find triple(msg,"@\0\0\0",size, NULL,0, &triple))

switch (*triple)
case Keypack{'®','c','n', 't"): gount = *p;
case Keypack('e',6'a', 't',‘'t'"): attr l“ *(long *) p;
case Keypack('@','s','e','1"): attr l— 0x8000;

case Keypack('@','n','u','m')! gggger = %
e what = NUL
break;
case Keypack('@','p',‘'o’','s'): roy = *pdi;
col = *p;
what = TA';
case Keypack('@','e','n', 'd"): Ege?g& = kpti
ter to—col = *5:
what = .A|I
case Keypack('®', 't','x','t"): ?ri%k. = Alloc(500,YES):
! ! ! 1t ('makpat(p text pat))
Free(text pat
text (pa PR LL
case Keypack('@','t', 'a','g'): % e??ﬁa at(p 6tag pat = tag buf)))
4 ’ [4 tag _ = L —
ltrlple NULL:
dfit = No;
lf (dfltl
oun MAX P_E;

if (?what)
element = mark number (pumber, ta? pat, text Qat
1 £ (uhat llsg count,aLLr lengt num appl’
else ] wila ==
element = mark area(row co& to row,to col, list,count,
attrytag _pat, text pat, lengt, num, appi ;

e
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if (text
ree{
return(e ement

ELEMENT #*mark_area(row,col to row,to col, list
(coun aﬁtg‘tag pat, tekt paﬁ length,num,appl)

reqlster short row, cbl, Lo réw, tbé col7 count;
lon attr'

LIS *1ist

char *tag E *text pat;

unsigned int - *leng h, " *num;

regjster P _E HDR *hdr
reg}ster ELEMENT *element NULLb *temp;
1 =

ster ]Jon total len 7
ungigned thg orgg_coun%; '
if (row >= 0 && col >= 0 && to row >= 0 && to_col >= 0)
( orig count = count;

for (temp = list- >Eirst; temp && count; temp = temp->nxt)

hdr (P E HDR *L &Lemp- >an th;
if (hd -srow <= to row && hd >¢ol <= to ¢

il

SI¢C

6£8°C0S°‘S

1
&& row < hdr->row + hdr- >1e1% k& col hdr->col + hdr-»>width

&& valid(hdr,tag pat,text pa

total length += temp >length;
temp >marked = YES
('element)
element = temp;
count--:

—

= total_ length;
*Num = orig_count ~ count;
%eturn(element);

attr, appl) && ltemp->deleted)

91¢C
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ELEMENT *mark number(n,ta pat text pat,list,count,attr,lenqth,num,appl)
regjster short n, coun

redjster lon% ? Eat text pat, attr;
1eg19ter IS *} 5
unsigned 1nt *1enq£h, *num;
regjster ELEMENT *element = VULL *temp = NULL;
regjster Jong total an%tl = 0;
unslgned 1int orlg toun
if (n == -1
(temp list—>last;
else

for (temp = list- >Eitst, temp && p--; temp temE >nxt),
for (orlg coint = coun E && count temp 4 Lemg nx g
(valid (&temp- >length, tag _pat, text _pat,attr,appl) && !ltemp->deleted)

total length += temp >length;
temp->marked = YE
if ('element)
element = temp;
count-~;

if (1 ngth}
*lepgth

if (num)
*num_ = orig count,— count;

return(element?r

= total length;

LYIT
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val;d(hdr tag Bat text Eat yattr,appl)
req]ster

t h r at, *text pat;
§33i§t§§ Eoﬁg attg,papp 1; P
{ register char *target, ok = YES;
long temp!}
if (taq
1 (1
(Eargpamatch t;ggel tag pat):
else
if (text 1tLNO'
1 ex €
t pr— l
M (hg Kp&& amatc%(value(hdr)rs text pat);
else
ok = NO;
if (attr)
&t &hdr- >attr 51zeof lon ;
o SPYR e temp & at (tond) )
}f (appl)
if I == -1
1 (gﬁp= ok &&)(!*(long*)(hdr+1));
else

ok = ok && (appl == *(long*) (hdrtl))i

} %eturn(ok);

Staltus(msyg,size)
reglster Char *msg
feglster long  s12

register char  *m;

*(m = Allo¢(slze YES)) {ULL;
sfrcat(m, Find tripl e(msg,'orlg",size,&none,l,NULL));

strcat m, é

sEggat m, ii Eri ple(msg,"stat",slze, knone,1,NULL) ) ;
strcat ; '

ﬁgﬁga§ wﬁnugﬁnggiple(msg,"req ", size, &none,1,NULL));
lreeim ; ' |

61¢
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reply status{cur, mld stat code)
regjster chay *our id *stakb;
reglster long *code' ,

register char  *type;

¥pe — "falIEd" ’

He = "done";
+4p

I 1
hepiy (v, eumsg (sprlengnid) sstrlen(stat) g, type

)

ELEMENT *pew element‘list,size,after)
regjster LIST st

red)ster lonﬂ slze;

feglater ELEMENT kafter;

regjster ELEMENT *element;
redgister long i= 0y

if (size <= ljst->pool, si e)
for (i = list- ol , elem nt = list- >? ol,
element->p i element->delete
(i) (char*)element 4— ‘list->pool.alze, --1
i i
( i1f (element->deleted)
delete element(list,element)?
element->puol = YES;

%lse
( element = (EIEMEHT *) Alloc(size,YES):
element->pool = HO

> lement->nxt = WULL;
£ (elemento>pre = {ist- >]ast)
ols ( ist->last)->nxt = elemeht

list >first = element;
list->last = element ;

element- >chan? ed = YLS'
element->delete element->marked = NO;

return(element);

o

17T

,mid, stat,code));
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del te e1ementSllst element
g)ster ELEMENT *elemen
feglster LIST *list;

if (element >§ e)
(element->pre)->nxt = element->nxt;

ljst->first = element->nxt;
if (element->nxt L
(element->nxt)->pre = element->pre;

else

else
list- >last : element->pre;
if (element >
element-> ool = NULL;
else
Free(?lement);
\ ~~list->size;

char *value(hdr
fegieter P_E _HD thdr;

register char *p;

(char % hdr + sizeof (P_E HDR);
1f (hdr >at xr.appl)

if (Pdr >a€tr tagged)

whije
Long al1 n p?
retarn(p

char *tagéhd hDR

register *hdr;

register char  *p;

L hdr 4 sizeof (P_E HNDR);
?[ hdr >at r.appl)

if (Hdr >a£tr tagged)
return
return(NUL

£CT
6£8°T0S°S
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What is claimed is:
1. A virtual input interface in a data processing system,
said interface comprising:

means for accepting input from at least one physical
device and for converting said physical device input
into virtual input, said means comprising a virtual input
manager process responsive to said at least one physi-
cal input device for generating a picture, said picture
comprising one or more picture elements, each picture
clement comprising a plurality of device-independent
data structures in a predetermined, standard data for-
mat, at least one of said data structures comprising a
plurality of different data fields each containing infor-
mation describing said picture element; and

means responsive to said virtual input for performing
processing operations upon said virtual input, said
means comprising a console manager process for per-
forming processing operations on said one or more
picture elements.

2. The virtual input interface as recited in claim 1, wherein
said inpul acceptling means accepls input in the form of
keystrokes.

3. The virtual input interface as recited in claim 1, wherein
said input accepting means accepts input in the form of
cursor position.

4. The virtual input interface as recited in claim 1, wherein
said input accepting means accepts input in the form of
system-defined actions.

5. The virtual input interface as recited in claim 1, wherein
said input accepting means accepts input in the form of
user-defined functions.

6. The virtual input interface as recited in claim 1, wherein
said input accepting means accepts input in the form of
menu selections.

7. The virtual input interface as recited in claim 1, wherein
said at least one physical device can be removed from said
system without affecting the operation of the remainder of
said system.

8. The virtual input interface as recited in claim 1, wherein
at least one additional physical device can be added to said
system without affecting the operation of the remainder of
said system.

9. A virtual output interface in a data processing system,
said interface comprising:

a source of virtual input, said virtual input comprising one
or more picture elements, each picture element com-
prising a plurality of device-independent data struc-
tures in a predetermined, standard data format, at least
one of said data structures comprising a plurality of
different data fields each containing information
describing said picture element;

means for performing processing operations on said vir-
tual input and for generating virtual output;

means for accepting said virtual output; and

means for converting said virtual output into at least one
physical output suitable for use by at least one physical
output device.

10. The virtual output interface as recited in claim 9,
wherein said virtual input comprises a plurality of related
picture elements and wherein said virtual output accepting
means comprises a picture manager process for controlling
said plurality of related picture elements.
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11. The virtual output interface as recited in claim 10 and
further comprising a display device, wherein said virtual
output accepting means further comprises a window man-
ager process for controlling the display of said plurality of
related picture elements on said display device.

12, The virtual output interface as recited in claim 9,
wherein said virtual output converting means comprises a
virtual output manager process responsive to said one or
more processed picture elements for coupling said one or
more processed picture elements to said at least one physical
output device.

13. The virtual output interface as recited in claim 9,
whercin said at lcast onc physical device can be removed
from said system without affecting the operation of the
remainder of said system.

14. The virtual output interface as recited in claim 9,
wherein at least one additional physical device can be added
to said system without affecting the operation of the remain-
der of said system.

15. In a data processing system, an interface between
processes and data in said system and physical input and
output devices coupled to said system, said interface com-
prising:

means responsive to one of said physical input devices for

generating a picture, said picture comprising one or
more picture elements, each picture element compris-
ing a plurality of device-independent data structures in
a predetermined, standard data format, at least one of
said data structures comprising a plurality of different
data fields each containing information describing said
picture ¢lement;

means for performing processing operations on said one

or more picture elements; and

means responsive to said one or more processed picture

elements for coupling said one or more processed
picture elements to one of said physical output devices.

16. The data processing system as recited in claim 185,
wherein said one or more picture elements define a graphical
object and at least one attribute thereof.

17. The data processing system as recited in claim 16,
wherein one of said data fields describes the length of the
associated picture element.

18. The data processing system as recited in claim 16,
wherein one of said data fields identifies the particular type
of the associated picture element.

19. The data processing system as recited in claim 16,
wherein one of said data fields describes the position of the
associated picture element relative to row and column
coordinates on a picture of which said picturc clement forms
a part.

20. The data processing system as recited in claim 16,
wherein one of said data fields describes the size of the
associated picture element.

21. The data processing system as recited in claim 16,
wherein one of said data fields describes the color of the
associated picture element.

22. The data processing system as recited in claim 185,
wherein said means responsive to one of said physical input
devices comprises a virtual input manager process.

23. The data processing system as recited in claim 15,
wherein said means responsive to said one or more pro-
cessed picture elements comprises a virtual cutput manager
process.
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