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Design of Object—Oriented Form System
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ABSTRACT

“he mapyprity of database users interact with database systems by manipulating forms. This
peoer discusses the fundamentals underlying forms and considers how these mechanisms affect
i behavior of forms. We then review the forms supporied by commercial products. None of
the packages reviewed provide all of the features that make up an ideal form. We propose a
new design that overcomes many of the limitations observed in the packages currently available,
Th= new system is event—driven, object-oriented, supporis a hierachy of composite blocks, and
1= pamarily modeless. Forms are defined as top-level blocks and blocks can be either atomic or
composite structures with methods directly included in their definition. Messages are passed
among form objects. Defining forms with the proposed system is simple because form definitions
are similar to type declarations in Pascal,
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MainForm = RECORD @(0,0)
LABELS
“Order Form™ @(100,40);
"PO#" @(40,50);
“Date” @(150,50);
"Customer”™ @(40,60);
" Address” @ (40,70);
"Phone” @(40,80);
*Payment Method® @(130,80);

“nemzt @ (40,100);
“partz " & (60,1001
"deseription” @ (80,100);
“uruiprice” & (13G,100);
“guanutyT @(16G6,100);
“subtota)” @&(185,100);
“Towl™ @(185,130):
DISPLAY FIELDS
PO= - NUMERIC @& (50,50) WITH Slength = 8 ENDWITH;
orderdate I DATE @ (150,50);
customer I TEXT &(70,60) WITH Slength = 18 ENDWITH;
address © TEXT &(70,70) WITH Slength = 36 ENDWITH;
phene | TEXT @(70,20) WITH Slength = 12 ENDWITH;
total : MONEY WITH Siength = 9 @(180,130);
paymethod ! TEXT @(170,80) WITH Slength = 8 ENDWITH;
items : SCROLLABLE ARRAY @(35,110) (1..4] OF item.
METHODS {MainForm}
BEGIN
ON update() FROM POzt DO
select item=z, part#, quantty
from Orderline
where OrderlinePOZ = POZ
into tems[ Jitem=, tems[ J.partz, items[ J.quantity;
ON update() FROM subtotal DO
VAR 11INTEGER;
BEGIN
il 1= 0,
ii=1;
WHILE items[i] <> nil DO
BEGIN
towal 1= total + items[i].subtotal;
=1+ 13
END:
END;
END; {of MainForm methods}
ENDRECORD; {of MainForm}
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TIEPLAY FIELDS
iren® : NIMERIC 6 2.0} ®1Td Elemgin =
parts s OMMERIC € C1.0) FITH Slergin

description TEXT €{40.7' WiTH Slength =

uritprice . MONEY (52,00 FITE flengit =
quantity © NIMERIC €-120.0) ¥ITd fle
subtotal : MONEY §(273.0) WIiTH Slengih =
WMZTHODS
BEGIN
ON update{) TROM wniiorice, quantity DG
subteiz] t= uniiprice T quantity!

ON update() FROM pe-tf [0
select wnitprice, description
{roe Part
where Fary_partis = merif
into ites unitprics. item descriptient
END: {of wethods)
ENDRECORD: {of item}
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editmenu: ARRAY &:31.0:
METHODS
BEGIN
ON inin() DO wiskiy = |
END
{1.47 OF 3UTTON
[1] @(@3) WIT= &3b2 = "mser” ENDWITH
METHODS

BEGIN ON pashz?.* 007 insem IND;
[2] @(0.10) WITH 22:2h = “ramziz” ENDWITH
METECDE
ZGIN ON oasmen 200 updaiz ) END:
(3] @z \’\-__.. frem = oo’ ENDWITH
METHOSS
BEGIN ON puzizc DD Zelez ° IND;
[4] @ (020) WIT= &=
METHODS

BEGIN ON pasted D0 clear, - IND;

(02 € edTewus B9
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state visibility active/inactive
invigsible 0 0
unfocused 1 0
focused 1
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ninck-decaation — 2> block-id=hleck:
poack = TEXT @loc (setungs){metioes!
NOMERIC @loc (settings) {meracs )
MINEY @loc [settings ) {methars!
DATE @lee {seutings) {methads)
RECORD @k {labies}{display fwers)
Jmeeangs]{metheds) ENDRECORD
[STROLLABLE) ARRAY @iac
{metzings] (methods] [range] OF Siock

| BTTON (settings) (methods)

{ [oreger] @loc {settings){memncs) 1*

[
iables —» LABELS “suing” @loc (:  @locl®
asplay D= —» DISPLAY FIELDS Dec. ld block ; Selc-szimo *
settings —>» WITH § parameter=inaps~—constant
1% % puracstwer=integer—constant}* ENSWITH
methods —>» METHODS BEGIN methoc {1 method ™ 8D
=ethod —7 ON event DO [uype_deck }lvar.
method, sacements — 7> staterment | BEGEDN statemest {1 siemen Y ENT
¢ = SrAger—cOnstanl, mteger-comsai)
sxkae - id
g —> e
Parumensr — > d

| T SsmEeT

(28 98 Eo| 24
(Fig. 9a) Sy—tax of Forms

ape_declamnpon =3 TYPE type-delimmacr {)type-aefimnonl®

wpe-defmmen — > pead = type

vpe = rype.id
| INTEGER
| RE&

| CRATACTER

| BOCLEAN

{ AFEAY [range] OF wpe

{ RECIRD declaration—hst END
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Me=T.-— = RECORD &1(I.0

crm® @ (100,403
T OE(4050);
" E(150.50);
w2 B (40,60);
@ (40,70);
& (40,50);
: methed” @(13085 ©
£(40.100);
" @(60.]00);
" (80,100);
&(130,100);
* @(160,100):
* @ (I85,100);
T E{183.130);

SIEF_AY FIELDS
NUMERIC @ (5050 WITE f.eape = 3 INDWITH;
: 1 DATE @(15037

T TEXT w70,60) W
¢ TEXT @(70.70) -
© TIXT ®(70,80)
wiz MONEY WITH &)
ez . 3CROLLABLE AR
perTess © TEXT @(170.87

: INDWITH;
ZNDWITH:
INDWITH;

OF nem;
= & ENDWITH;

I REDORD (12052

T &{00):
“ex’ E(80,00;
DIEF =Y FIELDS

CC= . TEXT @(10,0) WIT= Sjengsh = & TV WITH,
expizis | TENT @(70,0) WT5 Sienpin = 2 SNIWITH:
METHEIDS
BEEN
ON mix() DO visibility 1= 2:
ON wpdate() DO if(expDate > croesdaze) THEN
PEINT( "eredn, card expired” ;
B2
ENDRECZORD; {CC imfo fields)

manme: 1 ARRAY @(30,30) [1.4] OF BUTTON

(13 &.30) WITH $blabsl = “GJuen” DNDWITE
METSIIS
BEGX ON PUSHEIN) DO quey—procedire() INT;

2] @ 30.0) WITH S$biabel = "Zdn® ENDWTTH
MET=EI0S
BEGIN ON PUSHED() DO et menuwvesinley t= 1 END;

. 0) WITH Sblabell) = “Srowse” DNTW TH

BEGX ON PUSHED() DO brewssvisindny = . =ND;
(4] €,520) WITH Sblabel = "Zx:” ENDW TE
METHI08

BEG2N ON PUSHED() DO exmi~forzs() END:

edimen_ : ARRAY @(30,0)

METHDDS BEGIN ON ini) DO wsinhoy 1= 0 2N
71.4] 05 3CTTON

[1] @125) WITH Sblabel = "mse’” ENDWITE
METHIOS
BEGIN ON PUSHED() DO imsersi) END:

[2] @1(219) WITH $blabel = “update” ENDWITH
METHOOS
BEGIN ON PUSHED() DO updszed) END);

[3] €23) WITH Sblabel = “dsere” ENDWITH

YR E AL (Form System) 2 M7 ¢y

METHODS

BEGIN ON PUSHED{) DO delete() END;
[4] @(0,20) WITH Sblabel = “elear” ENDWITH
METHODS

BEGIN ON PUSHEDX) DO clear() END;

browsemenu : ARRAY @(55,0)
METHODS BEGIN ON init() DO visbility := 0 END
[1.4] OF BUTTON
[1] @¢0,5) WITH Sbhlabel = “next” ENDWITH
METHODS
BEGIN ON PUSHED() DO next() END;
(2] @(0,10) WITH %blabal = “prev’ ENDWITH
METHODS
BEGIN ON PUSHED{() DO prev() END;
[3] @(0.15) WITH Sblabel = “first” ENDWITH
METHODS
BEGIN ON PUSHED() DO first{) END;
[4] @(0,20) WITH Sblabel = “last” ENDWITH
METHODS
BEGIN ON PUSHED() DO last() END;

paymenu I ARRAY @(225,65) [1..6] OF BUTTON
METHODS

BEGIN ON PUSHED() DO paymethod := §blabe] END;
[1] @(0,0) WITH $blabel = ‘cash™ ENDWITH;

[2] @(0,10) WITH $blabel = “charge” ENDWITH:

[3] @(0,20) WITH %blabe] = “check® ENDWITH;

[4] @(0,30) WITH $Sblabel = "VISA* ENDWITH:

[5] @(0,40) WITH $blabel = “AmExp” ENDWITH;
[6] @(0,50) WITH Sblabel = “MastCd® ENDWITH;

METHODS {MainForm]
BEGIN
ON update() FROM POx DO
select item¥, parid, quantity
from Orderline
where Orderline.PO# = PO#t
i items[ J.em , itamns{ Jpart#, items{ Lquantity;

ON update() FROM subwotal DO
VAR i/INTEGER:
BEGIN
total 1= 0
1i= 1
WHILE items[i] <> nil DO
BEGIN
total = waal — items[ilsubtotal]
il=i=1;
END;
END;

ON CURSOR ENTERS paymethods DO paymenuvistilny 1= 1]
ON  ((paymethod = VISA) OR (paymethod = AmExp)
(paymethad = MastCd)) DO

CCinfo.visibiliy 1= 13
END; {ef MainForm methods)

ENDRECORD; (of MainForm)

item = RECORD @(0,0)

DISPLAY FIELDS

item3# | NUMERIC @&(0,0) WITH $length = 5 ENDWI|TH;
part# @ NUMERIC @(20,0) WITH $length = 5 ENDWITH;
description : TEXT @(40,0) WITH $length = 5 ENDWITH;
unitprice : MONEY @(80,0) WITH %length = 5 ENDWITH;

quantity : NUMERIC @&(120,0) WITH $length = 5 ENDWITH;

subtotal - MONEY @{145,0) WITH $length = 5 ENDWITH;

OR
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62 BREEMSEHE =ox M1 H15(95 5)

memmenu - ARRAY & (0.110)

L & F
METHODS R
BEGIN 19843 A7bd|Elw  A=}zala}
ON init() DO wsibabty 1= 0] =
XD Ed(FA).
[1.3] OF BUTTONS Vb 1987 e &y o
(1] @(0,0) WITH %blabel = “mmeri” ENDWITH L
METHODS

Q BRETEI (B,
1990 o T Fevhetw chah
9 HRE (B abubap),
1991 ~1992d 154

RS ENER]

BEGIN ON PUSHED() DO insert() END;

[2] @(0,10) WITH Shlabel = ‘update’ ENDWITH T Iy
METHODS 2
BEGIN ON PUSHED() DO update() END;

[2] @(0,20) WITH Sblabel = "delete” ENDWITH

METHODS 199233 ~EA HA AN o Habetst 2wz

BEGIN ON PUSHED() DO delete() END; ‘_‘&An]—‘tr_'-ok: 7_]‘1;-‘“ 2]_5} /\]_/':E‘g %-6’]’ E—]'Ql]‘;‘_].ﬂ“o]__}_: ;‘]__g_
METHODS A} l5sle]A 2 x e g 57)
BEGIN

ON update() FROM unitprice, quantity DO
subowal 1= unitprice * quanuty;

ON update() FROM part= DO

BEGIN

seleet unitprice, deserption
{rom Part

where Partpart = partis

into item.untprice, item.description;
END;
ON CURSOR ENTERS nemi# DO itemmenu.visibility 1= 1;

END; {of methods)



