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app2 o
virtual
screen

RS
A /app3 or
stdin vinual“\
screen /
stdout, 3/
§tden ~
user vscreen _
command prog.EaKPZA_;;:;;ggj’ S :
\ ™ | ST | |
\ >, real screen
________ Y S
A\ 4

virtaul screen# 1  virtu screen # 2 virtual screen# 3

3.1 1



fi 3.1 ? 73

” appl app2 app3 709
" 79 9
? 1 ?
(standard input ?
stdin) ? (standard output 7
stdout)
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?
(sleeping)
login ot e vscreen process e shell
shell wait P
)
/ \ N stdout, sz‘derrl i stdin
4 \Vi ‘!
terminal ! terminal
, line discipline . line discipline
kernel - J/ / \ ‘ s\
- '\ N \ A ? |
terminal pseudo tty pseudo tty |
device driver master slave E
/ /'{\ l/ A
user at a
terminal
fi 3.2
? 1 (fork)



3.3

vscreen
process

=

screen

polling

(

”\

virtual \

screen
\3_/
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select
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method)

(window overlap)

(clipping houndary) !

?

I !
(mask method) (Rochkind, 1988)
" 2

00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000

(overwriting



00000000000000111111111111111111100
00000000000000111111111111111111100
00000000000000111111111111111111100
00000000000000111111111111111111100
00000000000000111111111111111111100
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000
00000000000000000000000000000000000

1 ,
LOCOROUHH T
RN RaaNannnnncy:
LA
LA
LA
LA 000000000
LA 00000000
0000000000000000000000000000000

00000000000000000000000000000000000
00000000000000000000000000000000000



(localizing)

00000000000000111111111111111111100
00000000000000111111111111111111100
22222222222222222222221111111111100
22222222222222222222221111111111100
22223333333333333333333333311111100
22223333333333333333333333300000000
22223333333333333333333333300000000
00003333333333333333333333300000000
00000000000000000000000000000000000
00000000000000000000000000000000000

H

! f
(updated)
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? ? il ?

77 9 ? | RIS
100 (VT-100)

typedef struct {
RECT srect;
RECT svsrect;
FRMTYPE frmtype;
short frraatt; frame attribute */
char *title; window title */

[* physical screen rectangle */
/
/
/
/
FRMTYPE svfTintype ; /* save frame type (for zooming) */
/
/
/
/
/

saved rectangle (for zooming) #/
* frame type */

*

>

*

BOOLEAN zoomed; * IS window zoomed? */
short currow; * current row in window */
short curcol; = current column in window */
BOOLEAN showcur; — /* 'is cursor is visible? */
int (*drawfcn) (); /* redrawing function */

} WINDOW,

static WINDOW *wind[MAXWIND];
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typedef struct {
short winnum; /* associated window */
short vwinrowl; /* location of window first row */
short vwincoll; /* location of window first column */
short vrow2;  /* size of vscreen; last row */
short vcol2:  [* size of vscreen; last column */
/
/
/

*

>*

>*

short veurrow: cursor row */
short veurcol; cursor column */
CELL **ca; * cell array */

} VSCREEN,

*

static VSCREEN *vscreen[MAXVSCREEN];
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1 ' wtable

static wtable[MAXWIND]; /* mapping table */

[* window — > vscreeen number */

wnum
0 __________ ) WINDOW
1 S=-% |
| ====) WINDOW
2
i
3 NULL : —————— > WINDOW
4 22
b ) WINDOW
MAXWIND - 1
wind]

fi 3.4 fl wind
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vsnura
0 > VSCREEN
winnura = 1
1
2 NULL VSCREEN
winnura = 2
3
4 > VSCREEN
winnura = 4
MAXWIND - 1
vscreen(]

v 3.5 fi ] ., vscreen
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wnum

vshura = -1 <— for vscreen program,
application program can’t use

vsnum = 0
vsnura = 1
vsnura -~ 2
vsnura = 3

MAXWIND - 1
wtable[]

% 3. A

wtable



?I

(mapping function)

[* get window's vituai screen number */

int VSgetvsnum(

[

int wnum )

return (wtablefwnum]);

[* get virtual

int VSgetwnum(

{

screen's window number */

int vsnum )

return (vscreenf[vsnum]->winnum);

56
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void
void
void
void
void
void
void
void

|
PShegin()
PSend()
PSsynch()
PSheight()
PSwidth()
PSwrite()
PSwrtcells(

psfilio

BOOLEAN PSslide(

void
void
void

PSsetcur()
PSshowcur()
PSheep( )
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- initialize display

- terminate display

- bring screen up to date

- get height of physical screen
- get width of physical screen
- write string

- write vector of CELLS

- fill a rectangle

- slide a rectangle

- set cursor position

- turn cursor on or off

- sound bel 1



fla , !

static void diraensions()
static short order[MAXWIND]; -

static short numwinds;

58

get dimension of window

order of windows,

bottom to top

number of windows in
order array

#define get top() (order[numwinds-1]) - get number of

int Wgettop()
static void addwind()

static void remwind()
static BOOLEAN hidden()
void Wtop()

void Whide()

void Wshuffle()

static void allocmask()
static void reset()
static void setmask()

void Wwrite()
void Wwrtcells()
static int draw()

top window

- get top window
- add window to top of order

array, if necessary

- remove window from order array
- determine if window is hidden
- force window to top

- hide window

- force next window to top

- allocate mask rectangle

- recalculate mask rectangle

- fill mask rectangle with

window number

- write string
- write vector of CELLS
- draw all windows in physical

SCreen rectangle



static void drawwind()

void WsetphysO

void Wgetphys()

void" Wzoom( )

void Wunzoora()
BOOLEAN Wiszoomed()
static void hiine()
static void vline()
static void drawfrra()

static int drawQ()

void Wend()

int Wnew()

void Wdispose()
void Wfill()
BOOLEAN WslideO
void Wsetcur()
void Wshowcur()
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- draw one window’s frame and

interior

- set window’s physical size

- get window's physical size

- make window to full screen

- restore window to former size
- determine if window is zoomed
- draw horizontal line

- draw vertical line

- (draw complete or partial

frame around window

- redrawing function for

window zero

- terminate window module
- create new window

- eliminate window

- fill rectangle

- slide rectangle

- set cursor position

- turn cursor on or off



A I

void VShegin()
void VSend()

int VSnew()
void VSdispose()

int VSgetwnum()
int VSgetvsnum()
void VSgetwloc()
void VSpan()

void VSsetcur()

void VSshowcur()
void VSgetcur()

void VSgetsize()
void VSwrite()
void VSfIllIO
void VSslide()

—initialize virtual screen

module

- terminate virtual screen
module
[ |

create virtual screen

- eliminate virtual screen and

i ndow

- get virtual screen’s window

number

- get window’s virtual screen

number

- get window’s location relative

to virtual screen

- move window relative to

virtaul screen

- set cursor position relative

to virtual screen

- turn cursor on or off
- get cursor position relative

to virtual screen

- get size of virtual screen
- write string

- fill rectangle

|

slide rectangle
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