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C hapter 1

P ream ble

Th e B lackb ox O b eron program is one ofth e modern programming sy stems th atwere developed
to encompass th e programmer / developer needs in au sing G UI interfaces, Reporting facilities,
Datab ase access and reliab le programming langu age in one developmentenvironment. O th ers
in th is class inclu de,Paradox ,Delph i,Clarion,etc. N ote h owever th ese produ cts are notofth e
'4G L' class and,in general,th ey do notrely on pre-written solu tions to ach ieve th e desired end
u ser resu lt,th erefore y ou will b e ex pectedto write code!

A lth ou gh B lackb ox O b eron is acomplete developmentenvironment,in th e au th ors opinion
th ere is alack ofprogrammer level information ab ou th owto getinvolvedwith B lackb ox O b eron
and h ow to go ab ou tu sing B lackb ox O b eron in real developmentsitu ations.

Indeed ,wh y u se B lackb ox O b eron atall ?
Th is b ook is written from th e perspective ofapracticing programmer wh o wh ile tr y ing to

develop programs in B lackb ox O b eron , fou nd a lack ofu sefu l developer information in th e
su pplieddocu m entation or th e few oth er sou r ces availab le. M ostly itis adiscu ssion ofwh atI've
tried. Th is b ook is more p rogrammers n otes th an areference manu al. Th is is notto say th at
th e oth er information is notofagood qu ality ,ju stdeliveredfrom adi® erentperspective.1

Th e ex amples u sed are eith er fu ll programs (modu les) or ex tractions ofcode from actu al
programs developed b y th e au th or u sing B lackb ox O b eron . Th ey may notb e pretty b u tth ey
are real programs. W ith few ex ceptions all code sh own and discu ssed h ave b een compiled and
ex ecu ted u nder B lackb ox O b eron .2

1 H o w everIw ill sayth at t h esu ppplied h elp facilityis no t verypro gram m erfriendly,it sim plyretu rns a index
t o everyreferenceto w o rds entered, w h ilepo w erfu l in it s o w n righ t, is no t veryu sefu l w h en trying t o ¯nd o u t
h o w t o call ano t h erG U Ifo rm ,fo rexam ple.

2 B lackbo x O bero n versio n 1.4at t h et im eo fw rit ing t h is b o o k
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10 C H A PT ER 1 . PREA M B LE

Itsh ou ld b e pointedou tth atth e au th or h as no special knowledge ofth e internal workings of
B lackb ox O b eron nor access to details oth er th an th atavailab le in th e normal releasedversion or
information avaliab le from th e internet.Th erefore,comments,ob servations andfootnotes ab ou t
B lackb ox O b eron ,may b e qu ite incor rectin th e tech nical sense,b u tI can only write ab ou twh at
I see and b elieve to b e h appening and wh atI wou ld ex pecty ou to ob serve also ify ou attempt
th e same task.3

A lso I havenot covered thecomp lete Blackbox O beron develop men t p roduct as I kn ow there
arefeatures that I haven ot used and p robably w illnever use, in deed therearemany features
(op tion s)in thestan dard develop men t menu(s)that I don t haveaclueabout w hat they arefor!4

However,I th ink th atth is b ook will b e ver y u sefu l to ones enjoy mentofu sing th e B lackb ox
O b eron Sy stem. I h ave programmed in too many langu ages ( some 50+ ) over too many y ears
(since 1964) and h ave fou nd th at B lackb ox O b eron is apleasantenvironmentto program in,
notperfect,b u tstill apleasu re { good lu ck.5

B rettS Hallett
G olden Squ are
Feb r u ar y 10,2003

3in fact m anyo fm yo bservat io ns m aybebased o n bu lldu st!
4t h is b o o kw ill beu pdated as u segeo f su ch feat u res em erge
5m y prefered G U Idevelo pm ent langu agew as P a ra doxfor W indows, bu t it s develo pm ent h as 'go neo ® th e

rails" sinceB o rland dro pped it in favo u ro fDelph i,Ist ill u sed it fro m t im et o t im e
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1 .1 . A Q U IRIN G B LA C K B O X O B ERO N 11

1.1 AquiringB lackbo x O bero n

B lackb ox O b eron is availab le b y writing to :

O b eron M icrosy stems. Inc,
Tech noparkstrasse 1
CH-8006Zu rich
Switz er land

or directfrom th eir web site : www.ob eron.ch

Th ere are oth er versions ofO b eron availab le6,th e au th or h as h ad no ex perence with th ose
andth is b ook only refers to B lackb ox O b eron . You will ¯ndth em viaainternetsearch .

1.2 O ther references

Th e b estavailab le introdu ction to B lackb ox O b eron and th e ComponentPascal Langu age is
th e b ook "Programming with B lackb ox "b y J. Stanley W arford availab le viath e internetvia
ftp ://ftp .p ep p erdine.edu/p ub/comp sci/p rog-bbox/ . Th is covers mu ch of B lackb ox O b eron in
detail b u tdoes notcover many ofth e little b its ofinformation th ataprogrammer needs to
complete h is/ h er task. His b ook is some 600 pages long in .pdfformatfor viewing/ printing with
A crobat Reader. (availab le free o® th e internet).

Th e b ook was createdfor th e teach ing ofB lackb ox O b eron andth erefore digresses into some
programming th eor y ,wh ich I'm notconcernedab ou th ere,h owever its interesting reading.

A lso th atb ook does notcover developing mu ltiG UI Form sy stems or SQ Ldatab ases atall.7

6w h ich is a m ajo rpro blem in select ing a particu larim plim entat io n,Ich o se B lackbo x O bero n as it s w ell su ited
t o W indo w s develo pm ent

7I'm part icu larlyinterested in u sing M ySQL w it h B lackbo x O bero n ,h enceth is b o o k
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12 C H A PT ER 1 . PREA M B LE

1.3 B lackbo x O bero n O verview

B lackb ox O b eron o® ers th e programmer / developer adevelop men t en v ironmen t from wh ich to
completely develop h is/ h er program. Th e u se ofoth er ex ternal tools are generally notrequ ired
to ach ive th e desired resu lts,eg: aex ternal G UI lib rary is notrequ ired. B lackb ox O b eron h as
afu lly integrated G UI tool kitfrom wh ich one ch ooses components, or con trols 8 to complete
th e end-u ser form s with wh ich th ey interact,an integratedtex teditor to write th e Component
Pascal code, and variou s compile & ex ecu te options ,all accessed from th e B lackb ox O b eron
gu i. Unlike many su ch sy stems th ere is no di® erence from th e end u ser G UI andth e developer
G UI,th ey are one andth e same. Indeedth e ¯nal deliveredend-u ser sy stem is simply astandard
B lackb ox O b eron with th e developer components stripped ou t.

Th e B lackb ox O b eron langu age (ComponentPascal) is adevelopmentofO b eron-2,created
b y N iklau s W irth , and is similar to traditional Pascal in stru ctu re, alth ou gh with signī cant
di® erences. B lackb ox O b eron is asimpler, more re¯ned langu age th an Pascal in many way s,
b u tb y no means less powerfu l9. Th e O b eron langu age is an attemptb y N .W irth to redu ce
langu age complex ity . 1 0

B lackb ox O b eron is a general-pu rpose langu age implimenting programming featu res like,
b lock stru ctu re, modu les, static ty ping (with strong ty pe ch ecking across modu les), au tomatic
gar b age collection, etc. B eing general-pu rpose allows its u sage across awide variety ofpro-
gramming tasks,u nlike more specialised langu ages wh ich eventu ally restrictth eir developement
u sage. Too often th e programmer h as to call procedu res written in anoth er langu age,u su ally C
or A ssemb ler,1 1 to complete th e development.

8 t h ew o rd co ntro l is given t o t h egu i ¯elds placed byt h epro gram m ero n a fo rm ,th esē elds h avepro gram m able
act io ns w h ich con trol t h em annerin w h ich t h eu serinteracts w it h t h at ¯eld

9 h o w everyo u m aydisco verth at m anyo fyo u rfavo u ritefeat u res m aybem issing,st u dyt h e B lackbo x O bero n
Langau geRepo rt carefu llyfo rdetails

1 0 M o st langu ages tend t o gro w in co m plexityw it h everyrelease, Delph i, Visu al B ASIC & Java being prim e
exam ples.

1 1 t h is is no t a co m m ent o n C o rAssem bler,ju st a co m m ent o n t h ech o sen develo pm ent enviro nm ent
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B lackbo x O bero n Standard M o dules

2 .1 M o dules?

A major featu re ofth e O b eron Langu age design (andth erefore B lackb ox O b eron ) is th e M O D-
ULE .Modu les allow y ou to program small selfcontained collections ofPRO CE DURE S,Con-
stants,Ty pe declarations,andVariab les andany ComponentPascal Code necessar y to initializ e
th ose variab les. Su ch aM O DULE can b e separately compiledand calledwh en ever requ ired b y
th e larger task.

A t̄ rstglance M O DULE S are similar to SUB RO UTIN E LIB RA RIE S,1 h owever M O DULE S
are amore secu re tech niqu e ofcollection like PRO CE DURE S into fu nctional grou ps,eg M O D-
ULE StdLog only h asPRO CE DURE S relating to ou tpu ting on th e StandardLog View ofB lack-
b ox O b eron ,itdoes noth ing else b u tth ose fu nctions.

A s y ou wou ld ex pect B lackb ox O b eron is su ppliedwith anu m b er ofu sefu l modu les to ease
th e programming task.

You only needto IMPO RTth e particu lar M O DULE y ou r cu r rentM O DULE requ ires.
eg:
M O DU LE M yTest;

(*M yTest .M essage*)
IM PO RT StdLo g;

PRO CEDU RE M essage*;
B EG IN

StdLo g.String("A text m essageappearing o n O bero ns LO G ");
END M essage;
END M yTest .
Th eabo vem o du leIM PO RTS th eStdLo g m o du let o access and u seth eprepro gram m ed PRO CE-

DU RES dē ned th ere.2

1 a co m m o nlyu sed m eth o d o fco llect ing PRO CEDU RES in C/C+ + ,FO RTRAN,Pascal,etc
2 in fact StdLo g co u ld beth eo nlyM O DU LE yo u req u iret o pro du ct sm all pro gram s - lim ited bu t st ill u sefu l

:-)
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14 C H A PT ER 2. B LA C K B O X O B ERO N STA N D A RD M O D U LES

2 .2 Standard M o dules

Th etablebelo w giveth enam es o f t h eM O DU LES o neneeds fo rusua l pro gram m ing tasks. Th ereare
m anym o rew h ich a search o n t h eavailabledo cu m entat io n w ill sh o w .3

M O DU LE NAM E M o du les G eneral Fu nct io n

StdLo g Sim pleO u tpu t Pro cedu res fo rw rit ing t o LO G view

Dialo g InterfacePro cedu res fo rG U Iinteract io n,
u pdateG U Ifo rm ,sim plem essages,em it B eep so u nd,etc

Strings Pro cedu res t o m anipu latestrings (ARRAY O F CH AR),
fairlylim ited set o f string fu nct io ns exist h ere

Sq lDB Th eAPI(applicat io n pro gram m ing interface)fo r B lackbo x O bero n
t o access SQL databases

Sq lCo ntro ls Th eact u al PRO CEDU RES u sed t o access SQL DATAB ASE TAB LES,
also need to IM PO RT Sq lDB as well

Dates Access System Date& Tim einfo rm at io n

M at h A co llect io n o f u sefu l m at h m at ical fu nct io ns

View s A view is a rectangu lardisplay o bject w h ich pro vides visu al presentat io n o f
data. A m ajo rpart o ft h eM VC (M o del,View ,Co ntro ller)co ncepts u nderly-
ing B lackbo x O bero n . Needed ifyo u rpro gram is creating repo rts,displayed
o u tpu t,etc in a fo rm at o t h erth an a G U IFo rm

StdTabView s Fo rcreat io n & m anagem ent o fTab (no tebo o kstyle)view s can bepro gram m ed
bu t u su allydevelo ped interact ivelyvia dro pping a Tab Co ntro l o nt o a G U I
Fo rm

StdCm ds U su allyu sed in M en us,bu t also u sed t o call o t h erG U IFo rm s as w ell

TextView s TextView s areth estandard view s fo rtext m o dels
TextM o dels TextM o dels areco ntainerm o dels w h ich co ntain seq u ences o fat tribu ted ch ar-

acters and em bedded view s.
TextCo ntro llers TextCo ntro llers are th e standard co ntro llers fo r textview s as dē ned in

TextView s.
TextM appers TextM appers arem appers t h at u setext riders t o scan and fo rm at stru ct u red

text .
TextRu lers TextRu lers aretext aw areview s t h at, if em bedded in a text, a®ect t h etext

sett ing,especiallyu sefu l fo rsett ing T a bs in repo rt layo u t s

Figu re 2.1: Some u sefu l Standard O b eron M odu les

Th e mostcomplex setofM O DULE S in th e grou p pre x̄ edText wh ich are u sed to Read &
W rite formattedtex tinto B lackb ox O b eron Views.Th ey are ex plained in ch apter 4

2 .2 .1 Findinginfo rm atio n abo uta M O D ULE

To discover wh atPRO CE DURE S ex istin aparticu lar M O DULE ,startB lackb ox and leftmou se
click on Fileth en New , or In fo th en O p en Logth is will create/ open anew B lackb ox O b eron

3Th is is o nearea th at t h eavailableinfo rm at io n is particu larly u nh elpfu l, t o m y kno w ledge, no co m plete
su m m aryo f M O DU LES and t h eiru sage/relevanceexists
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2.2. STA N D A RD M O D U LES 15

view,ty pe th e name ofth e M O DULE y ou wish more information ab ou t( eg: StdLog) any wh ere
in th is view ,selectth attex t,ie,h olddown th e leftmou se click andmove mou se acrossth e word
( eg: StdLog) and righ tmou se click ,from pop-u p menu leftmou se click on "Docu mentation"
to getafu ll description ofth e M O DULE or leftmou se click on "Interface"to getasu mmary of
th e availab le PRO CE DURE S.

You may also selectth e M O DULE name from aex isting line ofcode on display anddisplay
th e ab ove information atany time, eg: selectStdLog wh en display ing th e M y TestM O DULE
ex ample ab ove.
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C hapter 3

E xtra D ata T y pesExplained

W h en starting to work with B lackb ox O b eron I fou ndmany simple,b u tnecessar y ,featu res were
notex plained ver y well or notatall,too often th ere wou ld b e a°eeting mention ofafeatu re in
th e reference material su ppliedwith B lackb ox O b eron ,b u tno actu al ex amples.

3.1 Special C haracters

I assu me th atth e reader is familiar with variab les,dataty pes, record stru ctu res,andth e u su al
fu ndamentals ofprogramming Pascal sty le langu ages,h ere I inclu de some interesting ,sometimes
su b tle, u sage ofspecial ch aracters in B lackb ox O b eron . Th e following ch aracters h ave th eir
normal meaning wh en u sed in th eir u su al contex t,h owever,th ey are also u sed in special way s.

N amely :

.(decim al po int) is normally u sedin declaring RE A Lnu m b ers,eg: 32.45,h owever th edecimal
pointis also u sedas acon nector, called 'dotnotation', b etween variab le names to qu alify
ex actly th e variab le b eing u sed.

eg:

Person : RECORD

IdNo : INTEGER;

Name : ARRAY 30 OF CHAR;

END;

To access th e N ame variab le y ou program :

Person.N ame := 'Henr y Smith ';

Th is dotnotation ensu res th aty ou r program is accessing Namein th e Person RE CO RD
ab ove and notth e variab le Name in anoth er de¯nition. B lackb ox O b eron u ses th is dot
notation in linking variab les to ¯elds in Forms.
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18 C H A PT ER 3. EX T RA D A TA T Y PES EX PLA IN ED

* (asterisk) wh en placed immediately after avariab le declaration,th atvariab le b ecomes ac-
cessib le glob ally and may b e referenced and u pdated b y a refer ring M O DULE or VDU
FO RM.

eg:

Parts* : RECORD

PartNo : INTEGER;

PartsPrice* : Dialog.Currency;

Description- : ARRAY 40 OF CHAR;

END;

In th e ab ove ex ample Parts.PartsPrice is accessib le,wh ile Parts.PartN o is not.

-(m inus) wh en placed immediately after avariab le declaration,th atvariab le b ecomes acces-
sib le glob ally and may b e referenced but n ot up dated b y a refer ring M O DULE or VDU
FO RM

eg:Parts.Description (ab ove)

$ (do llar sign) wh en placed immediately after an A RRAY O F CHA R variab le ( notth e
de¯nition),th en only th e nu mb er ofch aracters u p to th e 0X ch ar ( end oftex tmarker ) is
copied,printed,etc and notth e complete de¯ned¯eld length .

eg: Surname : ARRAY 50 OF CHAR;

Surname := 'Hallett';

StdLog.String(Surname$);

Th is will only printth e 7 ch aracters 'Hallett'andnotth e 50 ch aracters actu ally de¯nedto
h oldth e Su rname ¯eld.

Misu se, or m ostoften no u se, ofth ese ch aracters will resu ltin some confu sion b y th e pro-
grammer, especialy wh en try ing to display avariab les contenton G UI Forms. A s only ( * & -
) pre x̄ ed variab les are accessab le to aG UI Form for display ,attempting to Lin k non post̄x ed
variab les in th e controls inspector will simply leave th e display ed control u ncomitted, ie: its
colou r will n ot bew h iteon th e G UI Form. B y defau ltG UI form ¯elds are display edgrey b efore
linkage is made.

A lso,note th atifavariab le is in aRE CO RD stru ctu re,th en both th e RE CO RD variab le and
th e actu al variab le mu stb e declaredwith a* ifth e actu al variab le is to b e visib le (accessab le).
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3.1 . SPEC IA L C H A RA C T ERS 19

Th e ab ove ( possib ly u nreadab le!) snapsh otsh ows th e Form ¯eld "valu e"b eing linked to
M O DULE Karin,s RE CO RD ¯eld"Total". Refer to 9.1 andob serve th e receip ts :RE C O RD ¯eld
declarations.
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20 C H A PT ER 3. EX T RA D A TA T Y PES EX PLA IN ED

3.2 E xtra D ata T y pes

I am often amaz ed atth e lack ofreal wor ld dataty pes and appropriate langu age fu nctions to
process th em in so called modern langu ages. Ty pically Date &Time,Cu r rency 1 are mostoften
ignored,String h andling fu nctions are anoth er to miss ou talso. B lackb ox O b eron su pplies some
dataty pes in addition to th e standard ones de¯ned in th e O b eron langu age.

3.2 .1 D ate and T im e

Like many programming langu ages,th e b ase O b eron Langu age ignores many u sefu l dataty pes
u sedin normal dataprocessing,eg Date,Time,andCu r rency ty pes. B lackb ox O b eron overcomes
th is lack to some ex tentb y de¯ning some ex traty pes, notas b ase ty pes b u tas ex tensions to
su ppliedmodu les,eg: Date andTime in M O DULE Dates.

Many programs will need to access th e cu r rentDate andTime valu es,for reporth eadings,
datab ase logging,etc.

M O DU LE Repo rtDateTim e;
(*Repo rtDateTim e.PrintDateTim e*)
IM PO RT Dialo g,Dates,Strings,StdLo g;
PRO CEDU RE PrintDateTim e*;
VAR

to day: Dates.Date;
no w : Dates.Tim e;
sdate: ARRAY 50 O F CH AR;
st im e: ARRAY 12 O F CH AR;

B EG IN
Dates.G etDate(to day);

(*get t h esystem s dateint o variableto day*)
Dates.DateTo String(to day,Dates.lo ng,sdate); (*co nvert t o string *)
StdLo g.String(sdate$ + ""); (*print t h edatestring *)
Dates.G etTim e(no w ); (*get th esystem s t im eint o variableno w *)
Dates.Tim eTo String(no w ,st im e); (*co nvert t o string *)
StdLo g.String(st im e$ ); (*print t h et im estring *)

END PrintDateTim e;
END Repo rtDateTim e.

Figu re 3.1: Display Sy stem Date & Time valu es

1 CO B O L (circa 19 60)is t h erealm asterat pro cessing cu rrency,its designers realised t h eim po rtanceo fM O NEY
!!
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3.2. EX T RA D A TA T Y PES 21

N otes:

1. Th e Dates.G etDateandDates.G etTime sy stem rou tines retu rn th e O perating Sy stemsdate
andtime valu es into a¯elds de¯ned in M O DULE Dates as :

TYPE

Date = RECORD

year, month, day: INTEGER

END;

Time = RECORD

hour, minute, second: INTEGER

END;

Clear ly , su ch a stru ctu re for normal programming pu rposes is qu ite di± cu ltto h andle,
fortu nately B lackb ox O b eron su pplies th e necessar y conversion tools to operate on th ese
dataty pes in M O DULE Dates.

2. Th e Dates.DateToString(today ,Dates.long, sdate ); code converts th ese integer valu es in
'today ' into CHA R variab le 'sdate' giving adisplay ab le CHA R form, th e actu al format
is controlled b y th e second parameter (Dates.long h ere). See M O DULE Dates CO N ST
declarations for oth er legal valu es. Itis th e programmers responsab ility to ensu re th atth e
recieving variab le in de¯ned large enou gh to acceptth is conversion.

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

http://www.fineprint.com


22 C H A PT ER 3. EX T RA D A TA T Y PES EX PLA IN ED

3.2 .2 C urrency variables

Th e b ase O b eron langu age ignores many u sefu l dataty pes u sed in normal dataprocessing, eg
Date, Time, and Cu r rency ty pes. B lackb ox O b eron overcomes th is lack to some ex tentb y
de¯ning some ex traty pes,notas b ase ty pes b u tas ex tensions to su ppliedmodu les,eg:Cu r rency
in M O DULE Dialog.

N otes:

1. th e dataty pe Cu r rency is de¯ned in M O DULE Dialog,th u s :

Currency = RECORD

val : LONGINT;

scale: INTEGER

END;

Clear ly , su ch a stru ctu re for normal programming pu rposes is qu ite di± cu ltto h andle,
fortu nately once th e scale is sety ou dontneed to interactwith th atvariab le again and
only u se th e .valvariab le wh en programming. Cu r rency datais h eldas aLO N G IN Tdata
ty pe andth erefore processedas FIX E D PO IN T IN TE G E R valu es with th e decimal place
indicated b y th e scale valu e.

Th eadvantage ofu sing LO N G IN Tto h oldcu r rency valu es isth atth ere is no loss ofaccu racy
in compu tations ,and u nlike RE A L ,no rou nding er rors.

LO N G IN Tcan h old,-9223372036854775808..9223372036854775807,

ah u ge range ofdatavalu es with greataccu racy .

Ifavariab le is declaredas Dialog.Cu r rency th en th e programmer mu staccess its contents
viath e val & scale variab les.

In th e ex ample b elow th e valu e ofreceipts.total is 0 with 2 decimal places ofaccu racy ie:
0.00. Itsh ou ldalso b e notedth atvariab le name receip ts.totalsh ou ld b e referedto in access
from aG UI Form,itis notnecessar y to u se th e fu ll variab le name : receip ts.total.val.

2. itis th e .scale valu e th atcontrols th e nu m b er ofdecimal places considered

3. W h en interfacing Dialog.Cu r rency with th e G UI Form and SQ L Datab ases y ou mu stcon-
sider th e prefered SQ L stru ctu re for h olding Cu r rency data2 as th ere are variou s way s to
de¯ne cu r rency ¯elds in datab ase tab les.

In M y SQ L,I u se DE CIMA L(9,2 ) as aty pical cu r rency ¯eldin th e MYSQ Ltab le de¯nition.
O th er SQ L datab ases may requ ire anoth er de¯nition ofcu r rency ¯elds.

2 M ySq l is t h eau t h o rs prefered databasefo ru sew it h B lackbo x O bero n , alt h o u gh O bero n m icro system s
reco m m end Dtf
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M O DU LE K arinReceipts;
IM PO RT Dialo g,Dates;
VAR

receipts*: RECO RD
recdate*: Dates.Date;
su pplier*: ARRAY 40 O F CH AR;
go o ds*: ARRAY 3 0 O F CH AR;
to tal*: Dialo g.Cu rrency;
seq - : INTEG ER;
recnu m ber*: ARRAY 20 O F CH AR;
END;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE ClearRec;
B EG IN

receipts.su pplier:= "";
receipts.go o ds := "";
receipts.t o t al.val := 0;(*clearcu rrencyvalu e*)
receipts.t o t al.scale:= 2;(*set decim al place*)

(*fo rcu rrencyaccu racy*)
receipts.recnu m ber:= "";

Dialo g.U pdate(receipts);

END ClearRec;
END K arinReceipts.

Figu re 3.2: De¯ning andaccessing Cu r rency Variab les
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3.3 D eclaringArray s

A r ray s are afu ndemental datastru ctu re ofmu ch compu ter processing, B lackb ox O b eron o® ers
aver y powerfu l A RRAY ty pe wh ich allows th e programmer to de¯ne ver y complex dataarray s.
In particu lar B lackb ox O b eron allows for th e creation ofmu lti-dimensional A RRAY stru ctu res
wh ich are ofgreatu se to math metical dataprocessing and many math natical processes requ ire
array processing.

W ith de¯nition ofan appropriate RE CO RD dataty pe ver y complex datastru ctu res may b e
programmed againstwith clarity in B lackb ox O b eron . Ify ou r datastru ctu re requ ires large
amou nts ofdata,th atmigh tex ceed y ou compu ters ph y sical memor y ,th en y ou migh tconsider
u sing aSQ L datab ase to h old th e dataex ternal to y ou r program and reload/ save as necessar y
wh en processing.

3.3.1 Exam ple Array s

Index Content
0 Fred
1 Joh n
2 Tom
3 Jill
4 Joan
5 Smith y

Index Z A B C
0 45.5 12.3 23.44 231.0
1 56.8 12.3 23.44 231.0
2 47.3 12.3 23.44 231.0
3 87.7 12.3 23.44 231.0
4 23.2 12.3 23.44 231.0
5 67.0 12.3 23.44 231.0

Figu re 3.3: A r ray A ofCHA R A r ray Z ofRE A L

Th e A RRAY A wou ld b e declared : A RRAY 6,10 O F CHA R;
W h ich gives u s index es from 0 to 5 ( 6 entries !!) containing aCHA R dataty pe of10

CHA RA CTE RS each .
Th e A RRAY X wou ld b e declared : A RRAY 6,4O FRE A L;
Th is A RRAY amu ltidimensional A RRAY O F RE A L nu m b ers ( 24entries). and gives u s 4

CO LUM N S of6RE A L N UM B E RS in each colu mn.
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3.3.2 D eclaringan array o fbasic data ty pe

A b asic dataty pe is b e considered to b e IN TE G E R,RE A L,CHA R , B YTE , etc as de¯ned in
ComponentPascal Langu age Reportth ataccompanies y ou r B lackb ox O b eron sy stem.

M O DU LE M u lt iIndexedArrays;
(*© M u lt iIndexedArrays.Do *)
IM PO RT StdLo g;
VAR

A1 : ARRAY 10 O F ARRAY 10 O F ARRAY 10 O F ARRAY 10 O F INTEG ER;
(*dē nes a 4dim ensio ned arrayo fIntegers *)

(*A1: ARRAY 10,10,10,10 O F INTEG ER;is also a legal dē nit io n *)
PRO CEDU RE Do *;
B EG IN

A1[2,2,2,2]:= 2 *2 *2 *2;
StdLo g.Int(A1[ 2,2,2,2 ]);StdLo g.Ln;

END Do ;

END M u lt iIndexedArrays.

Figu re 3.4: M u ltiindex edarray ofIN TE G E R
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3.3.3 D eclaringan array o fRE C O RD

B y u sing a u ser de¯ned RE CO RD dataty pe, ver y complex stru ctu res may b e processed b y
B lackb ox O b eron programs. O nce de¯ned,th e u ser dataty pe is u sedex actly as ab asic ty pe b u t
with th e addition ofth e RE CO RD variab les name(s) appendedto th e A RRAY su b scripting.

M O DU LE M u lt iIndexedArrayO fReco rds;
(*© M u lt iIndexedArrayO fReco rds.Do *)
IM PO RT StdLo g;

TY PE
Stru c = RECO RD
int1: INTEG ER;
int2 : INTEG ER;

END;

VAR
A1 : ARRAY 10 O F ARRAY 10 O F ARRAY 10 O F ARRAY 10 O F Stru c;

(*dē nes a 4dim ensio ned arrayo fRECO RD Stru c *)

PRO CEDU RE Do *;
B EG IN

A1[2,2,2,2].int1:= 2 *2 *2 *2;
A1[2,2,2,2].int2 := 4*4*4*4;

(*no teh o w t h eRECO RD ¯elds areaccessed via 'do t'no tat io n aftersu bscripts *)

StdLo g.Int(A1[2,2,2,2].int1);StdLo g.Ln;
StdLo g.Int(A1[2,2,2,2].int2 );StdLo g.Ln;

END Do ;

END M u lt iIndexedArrayO fReco rds.

Figu re 3.5: M u ltiindex edarray O fRE CO RD

Th eabo vepro gram dē nes a 4 dim ensio n ARRAY A 1 o f a u serdē ned RECO RD Struc w h ich
co ntains 2 variables in t1 & in t2. Th eu serdē ned data typecan beveryco m plex.
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3.3.4 Usinga M ulti-D im ensio ned Array

Th eexam plebelo w declares a 2 dim ensio nal ARRAY o fINTEG ERS w it h 4elem ents, co u nted fro m 0
t o N -1.3

N o t iceth eu seo f a CO NST to dē neth eARRAY size, and o f LEN t o ch eck th earrayelem ents
lim it s. U sing LEN is t h esafest w ay t o ensu reyo u rco dedo es no t fail if yo u m o dify th esizeo f yo u r
array.

M O DU LE M u lt iIndexedArrays2;
(*© M u lt iIndexedArrays2.Do *)
IM PO RT StdLo g;
CO NST

asize= 4;
VAR

A1 : ARRAY asize,asizeO F INTEG ER;
(*dē nes a 2 dim ensio ned arrayo fIntegers *)

cnt : INTEG ER;

PRO CEDU RE Do *;
VAR
x1,x2,x3 ,x4: INTEG ER; (*indexes fo raccessing arrayelem ents *)

B EG IN
cnt := 0;
StdLo g.Ln;StdLo g.String("# # # # # # # ");StdLo g.Ln;
FO Rx1:= 0 TO LEN(A1)-1DO
FO Rx2 := 0 TO LEN(A1)-1DO
INC(cnt);

A1[ x1,x2 ]:= cnt; (*̄ ll arrayw it h a co m pu ted valu e*)
END;

END;

FO Rx1:= 0 TO LEN(A1)-1DO
FO Rx2 := 0 TO LEN(A1)-1DO
StdLo g.IntFo rm (A1[ x1,x2 ],StdLo g.decim al,6,'',FALSE);(*print t h eco m pu ted valu e(s)*)
END;

StdLo g.Ln;
END;

StdLo g.String("= = = = = = = ");StdLo g.Ln;
END Do ;

END M u lt iIndexedArrays2.

Figu re 3.6: Using amu ltidimensionedarray

3Ireally dislike0 (zero )based arrays w it h n-1 lim it s, it cau ses u nnessary pro gram m ing erro rs if t h e-1 is
fo rgo t ten. Co u nt ing fro m 1t o n avo ids t h o sepro blem s { its a co nt inu ing argu m ent w it h langu agedevelo pers
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C hapter 4

B lackbo x O bero n T exthandling

4.1 W hy m o re than o ne ty pe o fT ext?

Under B lackb ox O b eron y ou are facedwith two ty pes oftex t.

1. tex t,declared in y ou r code & de¯nedas CHA R or A RRAY O FCHA R.

2. Tex t, as h eld in B lackb ox O b eron v iew s and are processed via special b y Readers &
Writers.Th ey only process B lackbox O beron v iew h elddata,notCHA R andA RRAY O F
CHA R.Th ese are th e PRO CE DURE S de¯nedin th e M O DULE S pe x̄ ed b y Text listedin
th e Tab le ofStandardModu les (see 2.2 )

Th e W arford b ook h as aver y goodex plaination ofth e MVC (Models,View & Controller ) 1

Design Pattern. Th e MVC enab les th e creation ofver y complex documen ts containing
images,variab le tex tformats,fonts,sty les,imb edded views,etc.

For ex ample, wh en y ou load a B lackb ox O b eron M O DULE for editing y ou normally
ob serve plain tex t, like atraditional tex teditor, h owever ever y ch aracter display ed may
h ave attrib u tes attach edto itto describ e th e way in wh ich th atch aracter will b e presented
to y ou or to any program processing th attex t.

N otatall like standard A SCI I tex t l̄es !

4.2 C H AR & ARRAY O F C H AR

Th ese are simple tex ts2 h eldas separate CHA R or A RRAY O FCHA R variab les,de¯nedin y ou r
ComponentO b eron code.

eg:

VAR

description : ARRAY 50 OF CHAR;

prices : ARRAY 10 OF ARRAY 40 OF CHAR;

(* 10 elements of 40 char *)

yes : CHAR;

1 M o dels,View & Co ntro llerco ncept as develo ped byZero x Co rp and w h ich becam ea fu ndim ental feat u reo f
t h eAPPLE M AC Co m pu terSystem s and also part o f B lackbo x O bero n

2 O nlyt h e¯rst 256 ch aracters o f t h eASCIIstandard ch aracterset
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no : CHAR;

.. etc ..

Valu es are assignedth u s :

description := 'A pentium 4 computer';

yes := "Y";

no := 'N';

.. etc ..

N otice th aty ou may u se eith er dou b le or single qu ote marks to declare aCHA R valu e wh ich
is ver y u sefu l b ecau se y ou may u se th e 'oth er' qu ote mark in any tex tvalu e. You mu stu se th e
samequ ote mark to start& endth e assignment.

description := "C++ executes on many computer's";

.. etc ..

ie: y ou cannotenter :

description := 'A pentium 4 computer";

yes := 'Y";

no := "N';

.. etc ..
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4.3 T he inco m patable T extassignm enterro r

Th e following small programs sh ow variou s prob lem s with working with CHA R andA RRAY O F
CHA R.

4.3.1 O verco m ingthe inco m patable T extassignm enterro r

M O DU LE B o o kTestCh ar1;
(*B o o kTestCh ar1.Test *)
IM PO RT StdLo g,Dialo g,Strings;

VAR
s1,s2: ARRAY 40 O F CH AR;
s3 : ARRAY 40 O F CH AR;

PRO CEDU RE Test*;
B EG IN

s2 := "TestCh ar1";
s1:= s2;

StdLo g.String(s1+ "*" + s2 );
StdLo g.String("@ " + s3 + "@ ");
s3 := s2;(*inco m pat ibleassignm ent erro rh ere*)

END Test;

END B o o kTestCh ar1.

Figu re 4.1: Incompatib le tex tassignment

You migh tb e su rprisedatrecieving an 'incompatib le assignmenter ror' wh en compiling th is
program. Th e assigmentstatement

s3 := s2;
seems innocentenou gh ,h owever u nder th e ty pe r u les of B lackb ox O b eron 3 th e variab les s3

is N O Tty pe compatib le with any oth er CHA R variab le in th e program,even th o variab les s1 &
s2 are also de¯ned as A RRAY 40 O F CHA R,th ey are di®eren t A RRAY 40 O F CHA R to s3,
wh ereas, S1 & s2 are th e sameA RRAY 40 O F CHA R b ecau se th ey are de¯ned togeth er with
th e same ty pe declaration.4

4.3.2 D eclare y o ur own T extdata ty pe

B y declaring ou r own dataty pe , called String and u sing th atinstead ofseparate A RRAY 40
O F CHA R declarations,th e program is now u sing compatab le A RRAY 40 O F CHA R variab le
de¯nitions.

3and m o st o fN .W irth s langu ages
4Tech nicallyt h is is co rrect as ARRAY O F CH ARarereferenced bypo inters,th erfo res1& s2 referto t h esam e

declarat io n, h o w ever,relaxing t h etyperu les fo rARRAY O F CH AR w o u ld appearto bea sim pleand e®ective
ch angeto co ding B lackbo x O bero n pro gram s, t h is w as do nein B o rlands Tu rbo Pascal w h ich greatlyenh anced
its u sage
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M O DU LE B o o kTestCh ar3 ;
(*B o o kTestCh ar3 .Test
Resu lt o n Lo g View :
9 9 9
9 9 9 *9 9 9 @ 9 9 9 @
)
IM PO RT StdLo g,Dialo g,Strings;
TY PE

String = ARRAY 40 O F CH AR;
VAR

s1,s2: String;
s3 : ARRAY 10 O F String;
x : INTEG ER;
res : INTEG ER;

PRO CEDU RE Test*;
B EG IN

s2 := "9 9 9 "; (*no tenu m eric 9 9 9 valu ein CH AR(string)fo rm *)
s1:= s2$;

(*u seStrings M o du lePro cedu res t o pro cess string variables*)
Strings.StringTo Int (s2,x,res); (*co nvert string t o Integer*)
Strings.IntTo String (x,s3 [5]); (*co nvert backto string *)
s3 [2]:= 't h ird ro w o fARRAY ';
StdLo g.Int(x);StdLo g.Ln;
StdLo g.String(s1+ "*" + s2 );
StdLo g.String("@ " + s3 [5]+ "@ ");
s3 [8]:= s2;

END Test;
END B o o kTestCh ar3 .

Figu re 4.2: O vercoming incompatib le tex tassignment

Th ere is adataty pe
String = A RRAY 256 O FCHA R;(* Dialog.String * )

de¯ned in Dialog Modu le wh ich cou ld b e u sed in th e same way , with th e advantage of
b eing large enou gh for mostapplications needs andas mostu ser written modu les will u se Dialog
any way its readily availab le to u se.5

4.3.3 Use M O D ULE Stringpro cedures

You can overcome many ofth eab ove prob lem s b y u sing th e procedu resde¯nedin StringsModu le,
esp th e E x tractandReplace procedu res. Th ese procedu res will operate on any de¯ned A RRAY
nn O FCHA R variab les,and can also b e u sedto Copy b etween variab les ofdi® erentdeclaration
and length s.

5do nt co nfu seARRAY O F CH ARand ARRAY nn O F CH AR,in m o st param eterpassing in PRO CEDU RES,
seeM O DU LE Dialo g PRO CEDU RES fo rexam ple, ARRAY O F CH AR is u sed as a general typefo rpassing
CH ARparam eters o fvario u s lengt h s,ARRAY nn O F CH AR is a q u itespeci¯c declarat io n o f a ¯xed length
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M O DU LE B o o kTestCh ar4;
(*B o o kTestCh ar4.Test
O u tpu t s:
Extract : @ A text string *A text string@ A text string@
Replace: @ A text string *A text string@ A text string@
)
IM PO RT StdLo g,Dialo g,Strings;
VAR s1,s2: ARRAY 25 O F CH AR;

s3 : ARRAY 10,40 O F CH AR;

PRO CEDU RE Test*;
B EG IN

s2 := "A text string";
s1:= s2;

s3 [4]:= 'data fo rtest ing t h earray';
s3 [6]:= s3 [4];

(*co pyinco m patabletext variables *)
Strings.Extract(s2,0,9 9 9 ,s3 [4]);

StdLo g.String("Extract : @ "+ s1+ "*" + s2 );
StdLo g.String("@ " + s3 [4]+ "@ "); StdLo g.Ln;

Strings.Replace(s3 [4],0,9 9 9 ,s2);
StdLo g.String("Replace: @ " + s1+ "*" + s2 );
StdLo g.String("@ " + s3 [4]+ "@ "); StdLo g.Ln;

END Test;

END B o o kTestCh ar4.

Figu re 4.3: Using Modu le String to overcome assignmenter ror
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Th ere are su b tle di® erences b etween Strings.E x tract& Strings.Replace,
ie:

Extract(s: ARRAY O F CH AR;po s,len: INTEG ER;O U T res: ARRAY O F CH AR)

E x tracts ch aracters from pos, len ( M IN (pos+ len,Len(s) ) ) ch aracters in s and retu rns it
in res. Th e resu ltis tru ncated ifres is notlarge enou gh . Th e same actu al parameter may
b e passedfor s and res.

E x tractis th e safer tech niqu e to u se as aCopy operation,b acau se res is given anew valu e
after th e ex tract.

Replace (VARs: ARRAY O F CH AR;po s,len: INTEG ER;IN rep: ARRAY O F CH AR)

Replaces th e ch aracters from pos , len ( M IN (pos+ len,Len(s) ) ) ch aracters in s with th e
string in rep . Th e ch aracters after th e replaced range are movedifnecessar y . Th e resu ltis
tru ncated ifs is notlarge enou gh .

N ote:
Iflen = 0 th en all ofrep is inserted in s atposition pos.
IfLE N (rep$) = 0 th en th e ch aracters [pos,M IN (pos+ len,LE N (s$) ) ) are deletedfrom s.

Replace is n ot as safeasaCopy operation as E x tract,b ecau se any ch aracters inside s ly ing
ou tside th e range pos,len are movedacross as well as th e desired ch aracter range.
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4.4 B lackbo x O bero n V iew T exts

W h en y ou write M O DULE S th ey are storedas B lackb ox O b eron Views,in afolder,calledMod
(for M O DULE ),andalth ou gh y ou create th e code b y u sing awordprocessor interface,th e tex t
is ofamore complex dataty pe th an th atdescrib ed on page 29.

Itsh ou ld b e u nderstoodth at B lackb ox O b eron tex t's are notA SCII tex ts as u sed in most
programming langu u ages,th ey are amore complex & powerfu l version oftex ts,andalso more
di± cu ltto u nderstand,programming wise. 6

A b ene¯tofth is complex tex tdataty pe is th aty ou may write y ou r code in any font, siz e,
color, vertical o® sets, etc th atsu its y ou ,and mix th ose attrib u tes atwill for h igh ligh ting code
featu res, ie: all y ou r comments in b lu e, SQ L statements in B O LD.Particu lar ly u sefu l wh en
developing code,y ou can selectaspecial colou r for any new code y ou are working on.

PRO CEDU RE in vDelete*;(*deletecu rrent invent o ryreco rd *)
B EG IN
inv.base.Exec(" DE L E T E FR O M in ven tory W H E R E C A T E G O R Y =
:Qu ikq u o te.Invent o ry.CATEG O RY AND STK CO DE =
:Qu ickq u o te.Invent o ry.STK CO DE");

inv.base.Co m m it();

inv.Exec("SE LE CT* FRO M inventor y O RDE R B Y CATE G O RY,STK CO DE ");
Dialo g.U pdate(inv);

END invDelete;

Ify ou attemptedto compile asy ntactally cor rectprogram formattedas ab ove with atradi-
tional programming langu age,eg Pascal,y ou wou ld b e presentedwith many diagnostics!W h y ?,
well traditionally ,programming langu ages can only process A SCI I in its mostlimitedform,and
th e inclu sion ofspecial control ch aracters to make th e display edtex tbo ld wou ld notb e ù nder-
stood' b y th e compiler.7

4.4.1 P ro cessing B lackbo x O bero n V iew data

In writing th is b ook I neededto b e ab le to transfer ex ample B lackb ox O b eron programs from
a B lackb ox O b eron Modu le into astandard A SCI I tex t l̄e to b e fu rth er processed b y th e TE X
ty pesetting sy stem 8 .

E ven with all th e information availab le in th e su pplieddocu mentation,andth e free (incom-
plete) A SCII 'conversion' ex ample Modu le andWarfords Pdox Mappers Modu le,itwas proving
di± cu ltto produ ce aclean A SCI I l̄e copy ofagiven B lackb ox O b eron M odu le, after mu ch
mu cking ab ou th owever aworking program was indeed created. A ll th e ex ample programs dis-
play ed th eir ou tpu tin a dis p lay v iew and did notou tpu tth e resu lts onto astand alone l̄e.
A ll th e ex ample program code display ed in th is b ook h as b een processed viath is program :

6Indeed,sta nda rdA SC II text ¯ lesareh ardlyu sed in B lackbo x O bero n ,a bit o f a pro blem w h en interfacing
t o o t h erdata so u rces.

7act u ally B lackbo x O bero n view texts h o ld t h eirfo rm at t ing at tribu tes im bedded in t h esam e¯leas t h eview
text,so Ido u bt m o st pro gram s w ill beablet o pro cess t h e B lackbo x O bero n text . I'vetried cu t t ing and past ing
fro m B lackbo x O bero n texts t o o t h eredit o rs,etc and alw ays h avefo u nd data erro rs

8 St ill t h ebest typeset t ing system available(verybiased o pinio n)
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C op yToTeX.9. Th e only di® erence to C op yToTeX is th e removal ofspecialised TE X command
generation,th e stru ctu re and logic is identical.

M O DU LE Co pyTo Ascii;
(*
Co nverts a Standard O bero n .o dc pro gram m o du leto a ASCIIText F ile

inpu t ¯le: a O bero n M O DU LE o f type.o dc
o u tpu t ¯le: a ASCIIversio n o f type.txt

Th eo u tpu t ¯leis a std ASCII¯le

B rett S H allet t (c)Jan 2002
)

(*©Co pyTo Ascii.D o *)

IM PO RT StdLo g,Co nverters,F iles,TextM o dels,TextM appers,TextView s,View s,
Dates,B o o kU t ils;

(*| | | | | | | | | | | { *)
CO NST

linesperpage= 3 2;
PRO CEDU RE Do *;

VAR
u tm d,inm d: TextM o dels.M o del; (*u tm d = o u tpu t, inm d = inpu t m o del*)
vw : TextView s.View ;
u tfm : TextM appers.Fo rm at ter; (*dē neo u tpu t fo rm at ter*)
insc : TextM o dels.Reader; (*dē neinpu t scanner*)
lo c: F iles.Lo cat o r;nam e: F iles.Nam e;co nv: Co nverters.Co nverter;

(*param eters fo rat tach ing t o ¯le(s)*)
v: View s.View ;
res: INTEG ER; (*stat u s respo nsevariable*)

linecnt : INTEG ER;

B EG IN
linecnt := 0;

Declare th e u ser variab les to access th e variou s Tex tReders,Formatters & Views requ iredto
b oth readfrom a B lackb ox O b eron docu mentandwrite th e A SCI I l̄e ou t.

(*| - at tach t o inpu t ¯les | *)
v := View s.O ld(View s.ask,lo c,nam e,co nv); (*asku serfo rinpu t ¯le/ do cu m ent - t h eview *)

Th e single line ab ove itper h apsth e mostob scu re in th e program!,itcau sesth e operating sy s-
tem to display th e standard l̄eselect dialog,y ou make th e appropriate l̄e selection to continu e.
N ormally ch oose a B lackb ox O b eron M O DULE .odc l̄e.

9 U nfo rt u nately, pro cessing t h at C op yToTeX t h ru it self pro ved di± cu lt so Idecided t o sh o w yo u sim ilarbu t
sim plerexam plepro gram fo rcreating ASCII¯les fro m B lackbo x O bero n M o du les
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inm d := v(TextView s.View ).Th isM o del(); (*attach inpu t m o del t o ¯le- t h em o del*)
insc := inm d.New Reader(NIL); (*co nnect a readerto ¯leview - t h ereader*)

Th eab ove code is equ ivalentto aFileO PE N commandin oth er langu agesandmakesth e internal
connection b etween th e B lackb ox O b eron Tex tIn p ut Procedu res andth e p h ys ical̄ leselected
previou sly .

(*| createa o u tpu t view | *)
u tm d := TextM o dels.dir.New (); (*createNEW em ptyo u tpu t m o del - t h em o del*)
u tfm .Co nnectTo (u tm d); (*co nnect t o t h eo u tpu t m o del - t h efo rm at ter*)
(*| | | | | | *)

Th eab ove code is equ ivalentto aFileO PE N commandin oth er langu agesandmakseth e internal
connection b etween th e B lackb ox O b eron Tex tO utp ut Procedu res and its internal View,note
th atth e ph y sical l̄e h as notb een selected y et.

insc.Read; (*read ¯rst ch arfro m inpu t do cu m ent *)
W H ILE » insc.eo t DO
IF insc.ch ar< 100X TH EN (*o nlypro cess ASCIIch ars *)

IF insc.ch ar= 0DX TH EN (*EO L read ?*)
INC(linecnt);
u tfm .WriteLn; (*o u tpu t s a Cr/LF o n W indo w s *)

(*its no t O K ju st t o co pyth eEO L ch ar!*)
ELSIF insc.ch ar= 09 X TH EN (*TAB read ?*)

u tfm .WriteString("");
ELSIF insc.ch ar< 20X TH EN (*igno reall o t h erco ntro l ch ars *)ELSE

(*add o t h erselect io n ELSIF co deh ere*)
u tfm .WriteCh ar(insc.ch ar); (*co pych arto o u tpu t view *)

END;
END;
insc.Read; (*read next ch arfro m inpu t do cu m ent *)
END; (*w h ile*)

(*o u tpu t data via t h efo rm at terto t h em o del*)

Th e ab ove code is asimple read ch aracters loop u ntil eot( end oftex t) is reach edand rejecting
any ch aracters ab ove th e standard A SCI I ch aracter,processing some ofth em or simply copy ing
th em to th e ou tpu tview.
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vw := TextView s.dir.New (u tm d); (*at tach t o m o del w it h t h ew rit ten data - t h eview *)

View s.Register(vw ,View s.ask,lo c,nam e,co nv,res);
(*askth eu serw h ereto saveth edo cu m ent *)

END Do ;

END Co pyTo Ascii.

Figu re 4.4: Copy aO b eron Docu mentto A SCII TE XTFile

Th e ¯nal two lines make th e attach ementofth e ou tpu tmodel to th e view for saving b y th e
Views.Register line,th is is equ ivalentto aFileCLO SE in oth er langu ages. Th e Views.Register
will display thestandard op eratingsystems l̄esavedialogwh ere y ou can enter anew l̄ename
and y ou m ustselecta ¯le ty pe o fT X T to ¯nish th e conversion process.

Th is program is reading andwriting CHA RA CTE RS andth erefore mu stch eck every character
read,anditmu stb e rememb eredth atitsimply 'th rowsaway 'any ch aracters notin th e standard
A SCII caracter setrange.1 0 Th is is notth e u su al way mostprogrammers like to process th eir
datab u tlike to process tex t l̄es as lines of text,nota l̄e ofch aracters.

4.4.2 P ro cessingT extdata usingT extM appers.Scanner

B lackb ox O b eron doesnoto® er alinesoftex tinpu t/ ou tpu tprocedu res,b u tdoeso® er aTex t.Scanner
facility wh ich allows y ou to process th e inpu ttex tas symbols instead ofsingle ch aracters.

Th atis as :

char, str ing, in t, real, bool, set, v iew , tab, line, p ara, eot, in valid

sy m b ols and au tomatically skipping wh ite space (blanks, carr iagereturn s)u ntil acomplete
sy mb ol is inpu t,or eot reach ed. B y skipping th e carr iagereturn s any conceptoflines of text is
au tomatically lostto th e processing ofth e data.

Th is isafreeformatsty le ofprocessing data,ith as someadvantages,b u tmany dissadvantages
:

1. noteasy to process dataarranged as lines ofcolu mn data, as th e end ofline (carriage
retu rn) is th rown away .

2. ifth ere are a vary ing nu m b er of¯elds per line th en its ver y easy to lose track of¯eld
processing. ie: wh ich ¯eldare we processing ?

3. Creating datain freeformatsty le b y u ser dataentry is alway s prone to dataentry er rors.
Using aVdu Form for dataentry can ensu re cor rectsequ ence h owever.

1 0prim it ivebu t e®ective!
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Th ere is agood ex ample ofu sing th is tech niqu e in O bxC oun t1, su pplied in th e B lackb ox
O b eron ex amples setandalso readth e section after "Listing 5-25. Code pattern for Tex tMod-
els.Reader"in th eTE XTsection ofth e B lackb ox O b eron Help Sy stem for agoodex plaination.1 1 .
B u tb e aware th atO b x Cou nt1 is designedto readfrom aselected B lackb ox O b eron View ,not
aoperating sy stem l̄e. You h ave to O pen a B lackb ox O b eron l̄e in aview,selectit(th e view)
andth e ex ecu te O b x Cou nt1 and see th e resu lts in th e Log View.

However,b eawareth atScan does notreadily processTex t̄ les createdb y oth er non B lackb ox
O b eron programs,b u tis ver y goodfor processing B lackb ox O b eron docu ment l̄es.1 2

1 1Iw o u ld h aveliked t o pu blish t h eO bxCo u nt1exam pleh erebu t O bero n M icro System s areveryrelu ctant t o
giveperm issio n fo ranybo dyto repu blish t h eirtexts. In fact t h is b o o kis a direct resu lt o f t h eirrefu sal t o allo w
m eto m o difyth eirSQL h elp ¯leint o a M ySQL H elp versio n

1 2Iattem pted t o u seScan, becau seIdid no t kno w any betterat t h et im e, o n a o u tpu t ASCII¯lecreated
byINTERB ASE SQL fo rim po rt ing int o a M ySQL databaseand ended u p w rit ing t h eco nverst io n pro gram in
Parado x,t h is w as befo re¯gu ring o u t t h eCo pyTo Ascii pro gram described in 4.4.1
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Standard C o ntro ls

To facilitate th e developmentofG UI (G raph ic User Interfaces) B lackb ox O b eron o® ers many
stan dard con trols wh ich are simply prede¯ned graph ic 'pictu res' th aty ou can attach y ou r own
code,make links to vaiab les de¯ned in y ou r modu les,etc.

Th ere are many standard controls availab le,notall are ex plained h ere!

5.1 Radio B utto ns

Figu re 5.1: Calcu late Pu lley s Program

Radio B u ttons are aver y u sefu l control u sedwh ere y ou wish th e u ser to make aselection of
one,and one only , ofth e options o® ered to th e u ser. In th e ab ove ex ample th e u ser is allowed
to ch oose eith er 'Large' or 'Small'. Itis notpossib le to ch oose b oth ! or more th an one option
ifoth er b u ttons were availab le. Radio B u ttons are u su ally grou pedtogeth er,andth ere may b e
more th an one grou p on aform.

Th ey are u su ally u sedwh ere a x̄ed, smallnumber ofop tion s are display edall atonce to th e
u ser,u nlike comb ob ox es wh ich can display many ch oices in adrop down list.

Th e program sh own h ere is aver y simple program to compu te pu lley siz es, b eltlength s and
¯nal RPM speed ofth e driven pu lley . See section 5.1.1 for ex ample ou tpu t.
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Th e u se can selectwh ich pu lley (th e Large or Small one) th atwill b e consideredth e driving

pu lley for th e calu lations,b y clicking on one ofth e radio b u ttons,wh en th e Calcu late is pressed
th e program compu tes andprints resu lts. Th e reporth eadings are adju steddepending u pon th e
ch osen Radio B u tton.
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M O DU LE CalcPu lley2;

(*©"StdCm ds.O penAu xDialo g('Calc/Rsrc/CalcPu lleys2','Calc Pu lleySpeed')"*)

(*co m pu tes t h elengt h o f'O 'Ring and speed o f¯nal driveo f tw o pu lleys *)

IM PO RT StdLo g,M at h ,Dialo g,View s,Po rts,
TextM o dels,TextCo ntro llers,TextM appers,TextRu lers,TextView s;

CO NST large= 0 ;sm all = 1; (*fo rdrivew h eel radio bu t t o ns *)
VAR

dlg*: RECO RD
sm alldia* : REAL;
largedia* : REAL;
distanceapart* : REAL;
drivespeedrpm *: INTEG ER;
no o fcalcs* : INTEG ER;
drivew h eel* : INTEG ER; (*fo rdrivew h eel radio bu t t o ns *)
END;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE SetU pTabs(r:TextRu lers.Ru ler;f: TextM appers.Fo rm at ter);
VAR

x : INTEG ER;
B EG IN

FO Rx := 1TO 3 00 B Y 20 DO
TextRu lers.AddTab(r,x *Po rts.m m );

END;
(*set u p TAB S fo rrepo rt *)

TextRu lers.SetRigh t(r,(x + 10)*Po rts.m m );

f.WriteView (r); (*writeth eru lertabs *)

END Set U pTabs;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = *)

Co nt inu es 7!
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PRO CEDU RE Do *;

VAR
t : TextM o dels.M o del;f : TextM appers.Fo rm at ter;v : TextView s.View ;

r: TextRu lers.Ru ler;
tm pdia : REAL;
B EG IN
t := TextM o dels.dir.New ();
f.Co nnectTo (t);
r:= TextRu lers.dir.New (NIL);
SetU pTabs(r,f);
f.WriteTab;

CASE dlg.drivew h eel O F
large: f.WriteString("Large");f.WriteTab;

f.WriteString("Sm all ");f.WriteTab;

jsm all : f.WriteString("Sm all ");f.WriteTab;
f.WriteString("Large"); f.WriteTab;

END;(*print pu lleysizes h eadings *)
f.WriteString("Dist . ");f.WriteTab;
f.WriteString("B elt ");f.WriteTab;
f.WriteString("M o t o r");f.WriteTab;
f.WriteString("F inal ");f.WriteTab;
f.WriteString("Drive");
f.WriteLn; f.WriteTab;
f.WriteString("Pu lley");f.WriteTab;
f.WriteString("Pu lley");f.WriteTab;
f.WriteString("Apart ");f.WriteTab;
f.WriteString("Length ");f.WriteTab;
f.WriteString("Rpm ");f.WriteTab;
f.WriteString("Rpm ");f.WriteTab;
f.WriteString("Ratio ");f.WriteLn;
tm pdia := dlg.sm alldia ;
W H ILE (dlg.sm alldia < (tm pdia + dlg.no o fcalcs))DO
f.WriteTab;
CASE dlg.drivew h eel O F
large: f.WriteRealFo rm (dlg.largedia,7,2,-1,'');

f.WriteTab;
f.WriteRealFo rm (dlg.sm alldia,7,2,-1,'');
f.WriteTab;

jsm all :
f.WriteRealFo rm (dlg.sm alldia,7,2,-1,'');
f.WriteTab;
f.WriteRealFo rm (dlg.largedia,7,2,-1,'');
f.WriteTab;

END; (*print pu lleysizes *)

Co nt inu es 7!
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f.WriteRealFo rm (dlg.distanceapart,7,2,-1,'');
f.WriteTab;
f.WriteRealFo rm ((dlg.distanceapart *2 )+
((dlg.sm alldia *M ath .Pi()/2 )+
(dlg.largedia *M ath .Pi()/2 )),7,2,-1,'');
f.WriteTab; (*print belt lengt h *)
f.WriteInt(dlg.drivespeedrpm );
f.WriteTab;
IF dlg.drivew h eel = largeTH EN
f.WriteRealFo rm ((dlg.largedia / dlg.sm alldia )*dlg.drivespeedrpm ,7,2,-1,'');

ELSE
f.WriteRealFo rm ((dlg.sm alldia / dlg.largedia )*dlg.drivespeedrpm ,7,2,-1,'');

END; (*print ¯nal RPM *)
f.WriteTab;
IF dlg.drivew h eel = largeTH EN
f.WriteString("1: ");
f.WriteRealFo rm (dlg.largedia / dlg.sm alldia,7,3 ,-1,'');
ELSE
f.WriteString("1: ");
f.WriteRealFo rm (dlg.sm alldia / dlg.largedia,7,3 , -1,'');

END; (*print driverat io *)

f.WriteLn;
dlg.sm alldia := dlg.sm alldia + 1;
END;
f.WriteString("Co m pu teu nt il ");f.WriteInt(dlg.no o fcalcs);f.WriteString("resu lts printed");
f.WriteLn;

f.WriteString("****End Repo rt ****");
v := TextView s.dir.New (t);
View s.O penAu x(v,"Pu lleySpeed Table");
dlg.sm alldia := tm pdia; (*reco vero riginal sm alldia valu e*)
Dialo g.U pdate(dlg);
END Do ;

B EG IN
dlg.sm alldia := 15; (*set u p defau lt valu es *)
dlg.largedia := 79 ;
dlg.distanceapart := 60;
dlg.drivespeedrpm := 3 0; (*fo rd X D rearw iperm o t o rrpm *)
dlg.no o fcalcs := 10;
Dialo g.U pdate(dlg);

END CalcPu lley2.

Figu re 5.2: CalcPu lley Program
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5.1.1 Exam ple O utput

Figu re 5.3: E x ample Calcu late Pu lley s O u tpu t
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5.1.2 Settingupa Radio B utto n

Radio B u ttons in O b eron are alttle awkwardto setu p!Th ey can retu rn eith er aB oolean valu e
or aIN TE G E R valu e into amodu le variab le de¯ned b y th e programmer wh ich mu stb e de¯ned
glob ally .

In th e ex ample program,ob serve th e IN TE G E R variab le

drivewh eel in RE CO RD dlg

wh ich is declared glob al (* ) and can th erefore b e referenced b y aO b eron FO RM control.
Th e sequ ence for settu p u p aRadio B u tton is :

²De¯neaglob al IN TE G E R variab le in y ou r m odu le.Compileth e modu le so th atth e variab le
ex ists for th e FO RM.
(I assu m e th aty ou know h ow to createdaFO RM )

²Drop aG rou p B ox onto th e form

²Drop a E ditField into th e G rou p B ox , link th is ¯eld to th e glob al IN TE G E R ¯eld eg:
dlg.drivewh eel.

²Delete th e E ditField!

²Drop aRadio B u tton into th e G rou p B ox

{ Selectth e Radio B u tton and enter th e properties inspector.

{ link th is Radio B u tton to th e glob al IN TE G E R ¯eld eg: dlg.drivewh eel.

{ enter tex tinto th e lab el ¯eld.

{ setLE VE Lto th e VA LUE y ou wish th is Radio B u tton to retu rn wh en selected b y th e
u ser.

{ click on A pply .

{ repeatfor ever y Radio B u tton requ ired.

W h en y ou r form is ex ecu ting ,ifau ser selectsaRadio B u tton itsLE VE LVA LUE is retu rned
to th e glob al IN TE G E R ¯eld de¯ned, eg dlg.drivewh eel, and can b e tested in IF or CA SE
statements in y ou r program. See ex ample CA SE statementin ab ove program on page 44.

5.2 C heck B o x
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C o m bo B o xes

Selection Lists andComb oB ox es are aoften u sedform tool for display ing alistofch oices to th e
u ser.Th e standard B lackb ox O b eron comb ob ox es are somewh atlimited,b u tno less u sefu l,th an
th ose su pplied b y langu ages like Delph iand Visu al B asic. Unfortu ately th e B lackb ox O b eron
docu mentation and ex ample programs do notactu ally ex plain h ow aprogrammer sh ou ld u se
th em.

Indeed,th e ex ample code in O b x Dialog does notsh ow y ou h ow to access th e selected item
b y th e program! W h ich is ofcou rse th e main reason for u sing th ese controls. A new modu le,
O b x DialogB SH, is aversion ofO b x Dialog th atdoes, and itis instru ctive to compare th e two
programs and note th e di® erences.

6.1 C o m bo bo xsExam ple

Figu re 6.1: Demo Comb ob ox es
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Th ere are anu m b er ofaspects ofsetting u p and u sing th ese controls:

²You can setu p aselectab le listeith er b y
{ h ard coding entries in program code,or

{ b y u sing th e B lackb ox O b eron de¯ned l̄e S̀trings' and O b eron Command SetRe-
sources as th e datasou rce ofentries.

{ readadata l̄e or datab ase and b u ildth e listdy namically

²Ifu sing SetResou r ce l̄e as th e sou r ce th e display ed entries are read (on ce)from th e l̄e
u pon starting th e O b eron Program.

²Th ere are th ree di® erentty pes oflist/ comb o controls to ch oose from :

{ aListB ox or

{ aSelection B ox or

{ aComb o B ox .

Th ey are similar in action b u th ave su b tle di® erences th ate® ectth e way in wh ich th e u ser
interacts with th e display eddata.

6.2 Settingupa list

A ll th e B lackb ox O b eron lists ( List, Selection, Comb o) are special dataty pe ofDialogand
mu stb e declared b efore u se :

M O DU LE Dem o List s;

IM PO RT Dialo g,StdLo g,Strings;

VAR
dlg*: RECO RD

list*: Dia log .L ist;
pa rtslist*: Dia log .C om bo;
su m -: INTEG ER;
disable*: B O O LEAN;
elem s*: INTEG ER;
ans*: Dialo g.String;

END;

sel*: Dia log .Selection ; (*h andled separatelyto avo id raceco ndit io n in no t i¯er*)

Figu re 6.2: Declaring ListA ccess

In th e ab ove ex ample th ere is adeclaration for each ofth e availab le listty pes,note th esel*
declaration for ty pe Dialog.Selection and its attach ed comment1

1A r̀ace'co ndit io n is w h ereso m ereso u rceis in co n° ict w it h it s u sagebyano t h erreso u rcedepending u po n
h o w it s called, in t h e B lackbo x O bero n do cu m entat io n m ent io n is m adet h at t h eDialo g.Select io n's no t i¯eris

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

http://www.fineprint.com


6.3. U SIN G EM B ED D ED C O D ET O LO A D LIST C O N T RO LS 51

6.3 UsingEm bedded C o de to lo ad ListC o ntro ls

Ify ou are qu ite su re ofth atth e listselections are de¯nately notto b e ch anged,th en y ou may
decide to place th e code to setu p th e lists in y ou r program. Th is is u sefu l for mostly small,
u nch anging lists,su ch as options lists like colou r selection,gender ( male,female),etc.

Th e following ex ample program sets u p all its lists u sing internal procedu res with th e list
elements specī cally de¯ned.

M O DU LE O bxDialo gB sh ;

(*
M o di¯ed exam pleco deO bx/M o d/Dialo g , sh o w ing t h eact u al retrevial o f selected data fro m a dis-
played List,Select io n & Co m bo type.
Th eo riginal sh o w s t h elists w o rking bu t no t h o w t o retu rn t h eselected data t o a pro gram ¯eld *)

(*©"StdCm ds.O penAu xDialo g('O bx/Rsrc/Dialo gB sh ','B sh Dialo g Test')";*)

IM PO RT Dialo g,StdLo g,Strings;

VAR
dlg*: RECO RD
list*: Dialo g.List;
co m bo *: Dialo g.Co m bo ;
su m -: INTEG ER;
disable*: B O O LEAN;
elem s*: INTEG ER;
ans*: Dialo g.String;

END;

sel*: Dialo g.Select io n;(*h andled separatelyto avo id raceco ndit io n in no t i¯er*)

Co nt inu es 7!

called as o ften as req u ired t o reso lvein c lude/exc lude select io ns,and presu m ablyth is act io n m aycau sea race
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PRO CEDU RE setu pList;
B EG IN

sel.SetLen(12);
sel.SetItem (0,"zero 0");sel.SetItem (1,"o ne10");sel.SetItem (2,"tw o 2");
sel.SetItem (3 ,"th ree3 ");sel.SetItem (4,"fo u r4");sel.SetItem (5,"̄ ve5");
sel.SetItem (6,"six 6");sel.SetItem (7,"seven 7");sel.SetItem (8,"eigh t 8 ");
sel.SetItem (9 ,"nine9 ");sel.SetItem (10,"ten 10");sel.SetItem (11,"eleven 11");

END setu pList;

PRO CEDU RE SetList (IN l: Dialo g.List;n: INTEG ER);
VARi: INTEG ER;

B EG IN
l.SetLen(n);
i := 0;
W H ILE i # n DO
CASE i O F
j0: l.SetItem (i,"0 zero ")
j1: l.SetItem (i,"1o ne")
j2: l.SetItem (i,"2 tw o ")
j3 : l.SetItem (i,"3 t h ree")
j4: l.SetItem (i,"4fo u r")
j5: l.SetItem (i,"5 ¯ve")
j6: l.SetItem (i,"6 six")
j7: l.SetItem (i,"7 seven")
j8 : l.SetItem (i,"8 eigh t")
j9 : l.SetItem (i,"9 nine")
j10: l.SetItem (i,"10 ten")
j11: l.SetItem (i,"11eleven")
END;
INC(i)

END
END SetList;

Co nt inu es 7!
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PRO CEDU RE setCo m bo ;
B EG IN

dlg.co m b o .SetLen(12);
dlg.co m b o .SetItem (0,"0 - zero ");
dlg.co m b o .SetItem (1,"1- o ne");
dlg.co m b o .SetItem (2,"2 - tw o ");
dlg.co m b o .SetItem (3 ,"3 - t h ree");
dlg.co m b o .SetItem (4,"4- fo u r");
dlg.co m b o .SetItem (5,"5 - ¯ve");
dlg.co m b o .SetItem (6,"6 - six");
dlg.co m b o .SetItem (7,"7 - seven");
dlg.co m b o .SetItem (8,"8 - eigh t");
dlg.co m b o .SetItem (9 ,"9 - nine");
dlg.co m b o .SetItem (10,"10 - ten");
dlg.co m b o .SetItem (11,"11- eleven")

END setCo m bo ;

Co nt inu es 7!

PRO CEDU RE ListN o t i¯er*(o p,fro m ,t o : INTEG ER);
B EG IN

dlg.list .G etItem (dlg.list .index,dlg.ans);(*displayselected item *)
Dialo g.U pdate(dlg);
END ListN o t i¯er;

Co nt inu es 7!

PRO CEDU RE Elem sN o t i¯er*(o p,fro m ,t o : INTEG ER);
B EG IN
IF o p = Dialo g.ch anged TH EN
IF dlg.elem s < 0 TH EN
dlg.elem s := 0;Dialo g.U pdate(dlg)

ELSIF dlg.elem s > 12 TH EN
dlg.elem s := 12;Dialo g.U pdate(dlg)

END;

SetList(dlg.list,dlg.elem s);(*rebu ild list *)
Dialo g.U pdateList(dlg.list); (*u pdatelist *)

END
END Elem sN o t i¯er;

Co nt inu es 7!
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PRO CEDU RE SelN o t i¯er*(o p,fro m ,t o : INTEG ER);
VAR
stm p : Dialo g.String;

B EG IN

IF o p = Dialo g.set TH EN (*recalcu latesu m o f selected nu m bers *)

dlg.su m := (t o - fro m + 1)*(to + fro m )DIV 2;

ELSIF o p = Dialo g.exclu ded TH EN (*co rrect su m afterdeselect io n o f so m enu m bers *)
W H ILE fro m < = t o DO
DEC(dlg.su m ,fro m );
INC(fro m );
END

ELSIF o p = Dialo g.inclu ded TH EN (*co rrect su m afterselect io n o f so m enu m bers *)
W H ILE fro m < = t o DO

sel.G etItem (fro m ,dlg.ans );(*displaycu rrentlyselected item *)
INC(dlg.su m ,fro m );
INC(fro m );

END
END;

Dialo g.U pdate(dlg) (*sh o w new dlg.su m *)
END SelN o t i¯er;

Co nt inu es 7!

PRO CEDU RE Co m bo N o t i¯er*(o p,fro m ,t o : INTEG ER);
B EG IN

dlg.ans := dlg.co m b o .item ;(*co llect selected co m bo list item *)

Dialo g.U pdate(dlg);
END Co m bo N o t i¯er;

Co nt inu es 7!
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PRO CEDU RE ListG u ard*(VARpar: Dialo g.Par);
B EG IN
par.disabled := dlg.disable

END ListG u ard;

B EG IN

dlg.elem s := 2;
SetList(dlg.list,dlg.elem s); (*set u p list entries (left list)*)

setu pList; (*set u p 'select io n'bo x list o f item s (m iddlelist)*)

setCo m bo ; (*set u p 'co m bo 'bo x (righ t h and list)*)

END O bxDialo gB sh .

Figu re 6.3: LoadLists from Imb eddedCode
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6.4 T he Reso urcesFile

A resou r ces l̄e is a l̄e de¯nedin th e sub-system director y Rsrc andis alway s calledStrings,eg:

Q uickquote/Rsrc/Str ings

Th is l̄e is u sed b y th e declared B lackb ox O b eron su b -sy stem (eg: Q u ickqu ote) for resou r ces
ofalocal natu re to b e u sed b y any program modu les in th e Q u ickqu ote director y ,eg special tex t
translations for B u ttons display edtex ts,er ror m essages,listentries,langu age translations,etc,

Ifth e listto b e display edis ofknown entries (valu es),b u tmay requ ire modī cation from time
to time, or h ave alarge nu m b er ofentries,th en placing th em into aresou r ces l̄e is th e most
appropriate way to maintain th e list,as only one line of B lackb ox O b eron code for each listis
requ iredto loadth e list. A ll th e listty pes ( list,selection & comb o) allow for loading th eir list
from th e resou r ce l̄e.

Itsh ou ld b e noted th atally ou r listcontrols in a program may b e loaded from th e same
resou rce l̄e as each listwill h ave its own key iden ti ēr to separate th e listitems. You may h ave
as many lists are requ ired in th e resou r ce l̄e. Th ere is only one resou r ces l̄e per su b -sy stem.

6.4.1 Reso urce Key

E ntries in th e resou rces l̄e (Strings) are identī ed b y user dē ned keys ,th e key is match edto
th atdeclared in th e SetResources procedu re call andth ose match ing entries are loaded into th e
appropriate list.

A key de¯nition is : #̀ Subdirecto ry co lo n Key '

eg: # Q u ickqu ote:parts

and u sed in B lackb ox O b eron code like :

dlg.p artslist.SetResource(#Q uickquote:p arts);

Th e ab ove line ofcode will search th e Q uickquote/Rsrc/Str ings resou r ce l̄e for entries with
akey 'parts'and loadth ose entries into dlg.partslist.

In th e ex ample code b elow ob serve th e two PRO CE DURE S setu pList& setu pComb o and
note th e cor responding key entries in th e ex ample resou r ces l̄e on page 61 and¯ndth e records
(lines) b eing loaded into th eir respective lists.
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6.5 UsingSetReso urce to lo ad ListC o ntro ls

M O DU LE O bxDialo gB sh ;

(*
M o di¯ed exam pleco deO bx/M o d/Dialo g , sh o w ing t h eact u al retrevial o f selected data fro m a dis-
played Lists,Select io ns & Co m bo type.
Th eo riginal sh o w s t h elist s w o rking bu t no t h o w t o ret u rn t h eselected data t o a pro gram ¯eld !!!*)

(*©"StdCm ds.O penAu xDialo g('O bx/Rsrc/Dialo gB sh ','B sh Dialo g Test')";*)

IM PO RT Dialo g,StdLo g,Strings;

VAR
dlg*: RECO RD
list*: Dialo g.List;
co m bo *: Dialo g.Co m bo ;
su m -: INTEG ER;
disable*: B O O LEAN;
elem s*: INTEG ER;
ans*: Dialo g.String;

END;

sel*: Dialo g.Select io n;(*h andled separatelyto avo id raceco ndit io n in no t i¯er*)

Co nt inu es 7!
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PRO CEDU RE setu pList;
B EG IN

sel.SetReso u rces("# O bx:Select");(*u sereso u rces ¯leO bc/Rscr/Srings fo rdata *)

END setu pList;

PRO CEDU RE SetList (IN l: Dialo g.List;n: INTEG ER);
VARi: INTEG ER;

B EG IN
l.SetLen(n);
i := 0;
W H ILE i # n DO
CASE i O F
j0: l.SetItem (i,"0 zero ")
j1: l.SetItem (i,"1o ne")
j2: l.SetItem (i,"2 tw o ")
j3 : l.SetItem (i,"3 t h ree")
j4: l.SetItem (i,"4fo u r")
j5: l.SetItem (i,"5 ¯ve")
j6: l.SetItem (i,"6 six")
j7: l.SetItem (i,"7 seven")
j8 : l.SetItem (i,"8 eigh t")
j9 : l.SetItem (i,"9 nine")
j10: l.SetItem (i,"10 ten")
j11: l.SetItem (i,"11eleven")
END;
INC(i)

END
END SetList;

Co nt inu es 7!

PRO CEDU RE setCo m bo ;
B EG IN

dlg.co m b o .SetReso u rces("# O bx:co m b o entry");(*u sereso u rces ¯leO bc/Rscr/Srings fo rdata *)

END setCo m bo ;

Co nt inu es 7!

PRO CEDU RE ListN o t i¯er*(o p,fro m ,t o : INTEG ER);
B EG IN

dlg.list .G etItem (dlg.list .index,dlg.ans);(*displayselected item *)
Dialo g.U pdate(dlg);
END ListN o t i¯er;

Co nt inu es 7!
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PRO CEDU RE Elem sN o t i¯er*(o p,fro m ,t o : INTEG ER);
B EG IN
IF o p = Dialo g.ch anged TH EN
IF dlg.elem s < 0 TH EN
dlg.elem s := 0;Dialo g.U pdate(dlg)

ELSIF dlg.elem s > 12 TH EN
dlg.elem s := 12;Dialo g.U pdate(dlg)

END;

SetList(dlg.list,dlg.elem s);(*rebu ild list *)
Dialo g.U pdateList(dlg.list); (*u pdatelist *)

END
END Elem sN o t i¯er;

Co nt inu es 7!

PRO CEDU RE SelN o t i¯er*(o p,fro m ,t o : INTEG ER);
VAR
stm p : Dialo g.String;

B EG IN

IF o p = Dialo g.set TH EN (*recalcu latesu m o f selected nu m bers *)

dlg.su m := (t o - fro m + 1)*(to + fro m )DIV 2;

ELSIF o p = Dialo g.exclu ded TH EN (*co rrect su m afterdeselect io n o f so m enu m bers *)
W H ILE fro m < = t o DO
DEC(dlg.su m ,fro m );
INC(fro m );
END

ELSIF o p = Dialo g.inclu ded TH EN (*co rrect su m afterselect io n o f so m enu m bers *)
W H ILE fro m < = t o DO

sel.G etItem (fro m ,dlg.ans );(*displaycu rrentlyselected item *)
INC(dlg.su m ,fro m );
INC(fro m );

END
END;

Dialo g.U pdate(dlg) (*sh o w new dlg.su m *)
END SelN o t i¯er;

Co nt inu es 7!
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PRO CEDU RE Co m bo N o t i¯er*(o p,fro m ,t o : INTEG ER);
B EG IN

dlg.ans := dlg.co m b o .item ;(*co llect selected co m bo list item *)

Dialo g.U pdate(dlg);
END Co m bo N o t i¯er;

Co nt inu es 7!

PRO CEDU RE ListG u ard*(VARpar: Dialo g.Par);
B EG IN
par.disabled := dlg.disable

END ListG u ard;

B EG IN

dlg.elem s := 2;
SetList(dlg.list,dlg.elem s); (*set u p list entries (left list)*)

setu pList; (*set u p 'select io n'bo x list o f item s (m iddlelist)*)

setCo m bo ;(*set u p 'co m b o 'bo x (righ t h and list)*)

END O bxDialo gB sh .

Figu re 6.4: LoadLists u sing SetResou r ces
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6.6 An exam ple reso urces¯le

STRINGS

Lookup Lookup

ObxConv.ImportTEXT Obx Text File

Off Switch Off

On Switch On

comboentry[0] 0 == zeros

comboentry[1] 1 == ones

comboentry[2] 2 == twos

comboentry[3] 3 == three

comboentry[4] 4 == fours

comboentry[5] 5 == fives

comboentry[6] 6 == sixes

comboentry[7] 7 == sevens

comboentry[8] 8 == eights

comboentry[9] 9 == nines

comboentry[10] 10 == tens

comboentry[11] 11 ==elevens

Select[0] zero

Select[1] One

Select[2] Two

Select[3] Three

Select[4] Four

Select[5] Five

Select[6] Six

Select[7] Seven

Select[8] Eight

Select[9] Nine

Select[10] Ten

Select[11] Eleven

CtrlCol.Prop ObxCtrlCol.InitDialog;

StdCmds.OpenToolDialog('Obx/Rsrc/CtrlCol', 'Properties')
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6.7 Usinga List, Selectio n o r C o m bo B o x to retrieve in-

fo rm atio n

Having loadedth e appropriate datainto aList,th e Listis presentedto th e end u ser viaavdu
form control,th e u ser may scroll u p/ down th e listu sing th e mou se or ty ping th e r̄stch aracter
ofapossib le entry , eg: ty pe è' will scroll th e display ed listto th e r̄stentry starting with an
è',aselection is normally made b y amou se click and th e program will collectand retu rn th e
selected valu e(s) for fu rth er processing.
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6.7.1 ListB o xes

Figu re 6.5: E x ample ListB ox Usage

ListB ox es retu rn a single in dex to th e selected item depending u pon th e selected items
position in th e list. In th e ex ample form ab ove th e u ser h as selected entry 4̀Fou r' in th e list
List,andth e program is retu rnedth e in dex 2 valu e 4,notth e selected string valu e '4Fou r'.

Looking atth e program code in PRO CE DURE listN otī er; on page 58we see th e line of
code,

dlg.list.G etItem(dlg.list.index ,dlg.ans);

wh ich u ses th e in dex setb y th e u ser selection, and th e Dialog.listob jects PRO CE DURE
G etitem,to place th e actu al tex tvalu e 4̀Fou r' into variab le dlg.ans,th is valu e is display ed on
th e form nex tto S̀election Made' caption.

2 co u nt ing fro m 0 !
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6.7.2 Selectio n B o xes

Figu re 6.6: E x ample Selection B ox Usage

Selection B ox es retu rn aset of in dices to all selected items ch osen on th e display ed list,th e
u se may selectmu ltiple ch oices,and th ose ch oices do noth ave to b e consecu tive. ie: th e u ser
may ch oose 1,3,10 th r u 15,etc.
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6.7.3 C o m bo B o xes

Figu re 6.7: E x ample Comb ob ox Usage

Comb o B ox es retu rn th e actu al (one only ) selected string valu e in acomb o b ox listob jects
internal variab le item. O b serve th e code in PRO CE DURE comb oN otī er on page 59 ,andth e
ab ove ex ample screen wh ere 7̀ = = Seven' h as b een selected. Th e following code copies th e
selectedtex tvalu e into dlg.ans for display ing b eside caption S̀election made'.

dlg.ans := dlg.comb o.item;

to recover th e actu al selectedtex tinto ou r program for fu rth er processing. N otice th atwe are
nottoldth e in dex valu e ofth e selectedtex t,alth ou gh we may u se aindex to set/ getitems from
th e comb o listifwe wish ,refer to B lackb ox O b eron docu mentation on Dialog.Comb o RE CO RD.
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6.8 D y nam ically lo adinga List, Selectio n o r C o m bo B o x

O ften aprogram will needto display ch anging lists ofinformation,eg : new part# 's,new b ooks
in alib rar y , new accou nts, etc,all ofwh ich may ch ange in r̀eal time' as oth er u sers access th e
same information especially in online datab ase situ ations.

Th erefore ou r programs will needto up datethedis p layed lists every timeauser acesses that
list.

Using th is powerfu l conceptis notwith ou tits h azards h owever andcare mu stb e taken in th e
sy stem design to ensu re th atver y large lists are notb eing re-created continu ely as th e sy stem
over h eads may eventu ally cau se amajor slow down in response times or atworse atotal sy stems
crash !

Th ere is little sense in creating liststh atcontain h u ndreds ofth ou sands ofentries,ofpartsfor
ex ample, h owever lists ofcategor y s ofparts may b e more u sefu l for an intial access to any part
requ ired. A little more work b y th e programmer sh ou ld o® er amore pleasantend u ser sy stem.
N o te: T he fo llo wing exam ple usesa SQL (M y SQL) database asthe so urce o f

info rm atio n fo r buildingthe list. Ify o u are unsure abo uthow B lackbo x O bero n
interactswithM y SQL database(s)then y o u are advised to read C hapter 7 now, and
then return here.3

3Ih ad w anted t o placeth e'dynam ic list s'sect io n in it s o w n ch apterafterM ySQL,bu t felt it w as m o reu sefu l
keeping t h eu seo fList s t o geth er.
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6.9 E xam ple dro pdown listfo rm

Figu re 6.8: Dy namic Reload ofDropdown List

Th is form sh ows th e u ser h as ju stselected th e clientnamed 'Hallett' from th e dropdown
LIST,th e program h as readanddisplay edth e clientrecordfor th atclient.

Th e Listwas re-b u iltwh en th e 'ClientTA B was clicked u pon b y th e u ser,th is ensu res th at
afresh version ofth e cu r rentclientdatab ase is display ed in th e dropdown List.
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6.10 Re-buildinga D y nam ic list

M O DU LE Qu ickq u o teExtract;
(*
NO TE : Th is is a extract fro m t h epro gram Qu ickq u o teand canno t execu te!!

It is m eant t o beREAD to o bserveth eu seo f SQL co dew it h LIST bo xes, sh o w ing t h edynam ic
re-lo ading o f t h elo o ku p tabledisplayed byth eList b o x,t h eList is lo aded u po n init ial startu p o f t h e
pro gram and everytim eth eClients TAB is
clicked u po n t o ensu recu rent data is displayed in t h eList b o x.

© "StdCm ds.O penAu xDialo g('Qu ickQu o te/Rsrc/Qu ickQu o te','Qu ickQu o te')"

Qu ickQu o te: co nverted fro m t h eDelph i / Interbaseversio n int o O bero n / M ySQL 2001

Ju ne2002 : added SQL lo aded listb o x fo rclients

)

IM PO RT
Dialo g,View s,Strings,Sq lDB ,Sq lCo ntro ls,Dates ,StdLo g,StdTabView s,StdCm ds,
Qu ickq u o teU t ils;

VAR

clrecno ,
cllastrecno : INTEG ER;

tm ps : ARRAY 10 O F CH AR;(*glo bal co nversio n ¯elds fo rSQL ro w & co l display*)
tm p1,tm p2 : ARRAY 5 O F CH AR;

tem plateparas*: RECO RD
co de* : ARRAY 11O F CH AR;
desc*: ARRAY 51O F CH AR;
°ag* : B O O LEAN;
END;

dlg*: RECO RD (*access databasevariables *)
id*,
passw o rd*,
database*,
driver* : ARRAY 3 2 O F CH AR;
END;

(*= = = = = = = = = = = = = = = = = = = *)
st*: StdTabView s.View ;(*TabN o tebo o kanch o r*)

(*= = = = = = SQL Tableanch o rs = = = = = = = *)
cl*: Sq lDB .Table;(*client tableanch o r*)

Co nt inu es 7!
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Th e ab ove variab les are de¯nedfor th e u sage ofth e Listb ox wh ich will contain alistofClient
names readdy namically from aM y SQ L datab ase tab le.

(*= = = = = = = = lo cal variables = = = = = = = = = = = = = = = *)
to tal q u o te*: RECO RD (*u sed bySQL SU M *)

to tal q u o ted price* : Dialo g.Cu rrency;
END;

to tal bu y*: RECO RD (*u sed bySQL SU M *)
to tal bu yprice* : Dialo g.Cu rrency;
END;

cnt item s*: RECO RD (*u sed bySQL CO U NT *)
to tal item s*: INTEG ER;(*u sed t o accu m u latesu b t o tals o n q u o te(s)fo rm *)

client reccnt*: RECO RD (*u sed bySQL CO U NT *)
cl t o talrecs*: INTEG ER;
END; (*cu rrent m ax nu m bero freco rds in client table*)

tvars*: RECO RD (*tem p variables fo rclient nam es keym anipu lat io n *)
tem p*,

tem pnam e*,
tem pco de*: Dialo g.String;
END;

Co nt inu es 7!
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(*= = = = = = = = SQL Data Reco rds = = = = = = = = = = *)

Client*: RECO RD
CO DE NAM E* : (*Dialo g.String;*)ARRAY 20 O F CH AR;(*key*)

CO DE*: ARRAY 10 O F CH AR;(*key*)
FIRST NAM E*: ARRAY 15 O F CH AR;
SU RNAM E* : ARRAY 20 O F CH AR;
SALU TATIO N* : ARRAY 4O F CH AR;
CO M PANY NAM E* : ARRAY 3 0 O F CH AR;
ADDR1* : ARRAY 3 0 O F CH AR;
ADDR2* : ARRAY 3 0 O F CH AR;
ADDR3* : ARRAY 3 0 O F CH AR;
ADDR4* : ARRAY 3 0 O F CH AR;
STATE* : ARRAY 4O F CH AR;
PO STCO DE* : ARRAY 5 O F CH AR;
TEL NO * : ARRAY 15 O F CH AR;
TEL NO 2* : ARRAY 15 O F CH AR;
FAX NO * : ARRAY 15 O F CH AR;
M O B ILE NO * : ARRAY 15 O F CH AR;
E M AIL ADDR* : ARRAY 3 0 O F CH AR;
ADDR2 1* : ARRAY 3 0 O F CH AR;
ADDR2 2* : ARRAY 3 0 O F CH AR;
ADDR2 3* : ARRAY 3 0 O F CH AR;
ADDR2 4* : ARRAY 3 0 O F CH AR;
STATE2* : ARRAY 4O F CH AR;
PO STCO DE2*: ARRAY 5 O F CH AR;
CO NTACT NAM E*: ARRAY 40 O F CH AR;
NO TES* : ARRAY 80 O F CH AR;
AB N*: ARRAY 11O F CH AR;
CREATE DATE*: Dates.Date;
END;

ClientNam es*: RECO RD (*List b o x *)
nam eslist* : Dialo g.List;

END;

Co nt inu es 7!
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(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
lo ad list b o xes

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE Lo adClientList (cl : Sq lDB .Table);
(*lo ad listb o x fo rclient lo o ku p *)

CO NST
spaces = 'j';

VAR
reccnt : INTEG ER;
tem p,
tem pnam e,
tem pco de: Dialo g.String;

B EG IN
cl.Exec("Select co u nt(*)fro m client");

cl.Read(0,client reccnt); (*get # o freco rds in client table*)

ClientNam es.nam eslist .SetLen (client reccnt .cl t o talrecs );(*createa new list *)

cl.Exec("Select *fro m client o rderbyCO DE NAM E,CO DE ");

FO Rreccnt := 0 TO (client reccnt .cl t o talrecs - 1)DO
cl.Read(reccnt ,Client);
tem p := Client .CO DE NAM E$ ;
ClientNam es.nam eslist .SetItem (reccnt,tem p$ );

(*placein list *)
END;
Dialo g.Sh o w Stat u s("");

END Lo adClientList;

Co nt inu es 7!

Th e PRO CE DURE LoadClientListloads th e Listwith th e cu r rentClientN ames h eld in th e
M y SQ LTab le Client.Th is procedu re sh ou ld b e calledwh enever th e Listneeds to b e re-fresh ed,
eg,u pon program startu p,record insertion,deletion. Itis u p to th e programmer to decide wh en
arefresh is appropriate,especially ifth is may take some time. In th is ex ample code th e refresh
is done only wh en th e u ser clicks th e 'Client'TA B on th e TA B N oteb ook display .
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(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
List B o x N o t i¯ers

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE ClientListN o t i¯er*(o p,fro m ,t o : INTEG ER);
VAR
po s : INTEG ER;

B EG IN

ClientNam es.nam eslist .G etItem (ClientNam es.nam eslist .index,tvars.tem p); (*co llect ch o -
sen listb o x entry*)

Dialo g.Sh o w Stat u s("Client Selected : " + tvars.tem p$);

IF o p = Dialo g.ch anged TH EN
cl.Read(ClientNam es.nam eslist .index ,Client);
Dialo g.U pdate(Client);

clrecno := ClientNam es.nam eslist .index; (*set cu rrent recno index *)
END;

END ClientListN o t i¯er;

Co nt inu es 7!

Ifth e program is ex pected to process th e selected listitem, aN otī er mu stb e coded and
attach ed to th e ListB ox Control (̄ eld) on th e display ed form. In th is ex ample, th e program
reads anddisplay s (Update) th e M y SQ L datab ase recordth ath as th e same 'record nu m b er' as
th e index ofth e selectedListitem.
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(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE N o t i¯erPro c*(v : StdTabView s.View ;fro m ,t o : INTEG ER);
B EG IN
(*Standard Tabs pro cessing :
no t icet h at w h en th eu serclicks o n t h eClients TAB t h eCo m b o B o x List is relo aded t o ensu reth at
cu rrent data is displayed t o t h eu serfo rselect io n (j2 : )
)

CASE t o O F
j0 : Dialo g.Sh o w Stat u s('Qu o tes ');
j1: Dialo g.Sh o w Stat u s('St o ck');
j2 :

Lo adClientList(cl ); (*lo ad client lo o ku p list *)
Dialo g.Sh o w Stat u s('Clients ');

j3 : D ialo g.Sh o w Stat u s('Lo ad Data ');
j4: Dialo g.Sh o w Stat u s('Tax Co des ');
j5 : Dialo g.Sh o w Stat u s('TranslateTable');
j6 : Dialo g.Sh o w Stat u s('List Qu o tes ');
j7 : Dialo g.Sh o w Stat u s('System ');
j8 : D ialo g.Sh o w Stat u s('Su pplier');

j9 : D ialo g.Sh o w Stat u s('Tem plates');
ELSE
StdLo g.String('TAB no t ifyCASE failed ');StdLo g.Int(t o );StdLo g.Ln;

END;(*enterTAB sw itch co deh ere*)

END N o t i¯erPro c;
Co nt inu es 7!

StandardTab s processing :
notice th atwh en th e u ser clicks on th e Clients TA B th e Listis reloadedto ensu re th atcu r rent
datais display edto th e u ser for selection (j2 : )
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(*= = = = Client reco rd navigat io n bu t t o ns = = = = = = *)

PRO CEDU RE clF irst*;
B EG IN
clRelo ad;
cl.Read(0,Client);
Dialo g.U pdate(Client);
clrecno := 0;

END clF irst;

(*= = = = = = = = = = = = = = *)

PRO CEDU RE clLast*;
B EG IN
cl.Exec("Select co u nt(*)fro m client o rderbyCO DE NAM E,CO DE");
cl.Read(0,client reccnt); (*get no o freco rds in client table*)
cllastrecno := client reccnt .cl t o talrecs -1;
clrecno := cllastrecno ;

(*savefo rtablenavigat io n *)
(*StdLo g.Int(clrecno );StdLo g.Ln;*)

clRelo ad;
cl.Read(cllastrecno ,Client);

(*read th elast reco rd *)
Dialo g.U pdate(Client);

END clLast;

(*= = = = = = = = = = = = = = *)

PRO CEDU RE clNew*;
VAR
Tstr : ARRAY 21O F CH AR;

B EG IN

ClearClient;

Co nt inu es 7!
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Strings.IntTo String(G et Next Seq (u niseq ,"AU TO INC"),Client .CO DE);

Dialo g.U pdate(Client);
END clNew ;

(*= = = = = = = = = = = = = = *)

PRO CEDU RE clDelete*;
B EG IN

cl.base.Exec("DELETE FRO M client W H ERE :Qu ickq u o te.Client .CO DE NAM E =
CO DE NAM E AND :Qu ickq u o te.Client .CO DE = CO DE ");

cl.base.Co m m it();
clRelo ad;

cl.Read(clrecno ,Client);
Dialo g.U pdate(Client);
Sh o w RecN o ;

END clDelete;

(*= = = = = = = = = = = = = = *)

PRO CEDU RE clU pdate*;
B EG IN

cl.Exec("DELETE FRO M Client W H ERE CO DE NAM E = :Qu ickq u o te.Client .CO DE NAM E
AND CO DE = :Qu ickq u o te.Client .CO DE");

(*do es no t m at terifDELETE fails, iereco rd no t t h ereto delete!!!*)

Strings.Replace(Client .CO DE NAM E,0,LEN(Client .SU RNAM E),Client .SU RNAM E);
(*StdLo g.String(Client .CO DE NAM E);StdLo g.Ln;*)

cl.Exec("INSERT INTO Client VALU ES (:Qu ickq u o te.Client)");
cl.base.Co m m it();
clRelo ad;
cl.Read(clrecno ,Client);

Dialo g.U pdate(Client);
Sh o w RecN o ;

END clU pdate;

(*= = = = = = = = = = = = = = *)

PRO CEDU RE clPrint*;
B EG IN
Dialo g.B eep;

Dialo g.Sh o w Stat u s('Print no t im plim ented yet !');
Dialo g.B eep;

END clPrint;
Co nt inu es 7!
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(*= = = = = = = = = = = = = = *)
PRO CEDU RE clNext*;
B EG IN
IF clrecno = cllastrecno TH EN
Dialo g.B eep;
Dialo g.Sh o w Stat u s('Reach ed end o f table');Dialo g.B eep;

ELSE
INC(clrecno );
cl.Read(clrecno ,Client);

Dialo g.U pdate(Client);
END;
Sh o w RecN o ;

END clNext;

(*= = = = = = = = = = = = = = *)

PRO CEDU RE clPrevio u s*;
B EG IN
IF clrecno > 0 TH EN

DEC(clrecno );
ELSE
clrecno := 0;
Dialo g.Sh o w Stat u s('Reach ed beginning o f table');Dialo g.B eep;

END;
cl.Read(clrecno ,Client);
Dialo g.U pdate(Client);
Sh o w RecN o ;

END clPrevio u s;

(*= = = = end client navigat io n bu t o ns= = = = = = = = = = *)

Co nt inu es 7!

Th e form in section 6.9 h as anu mb er ofuser nav igation button s allowing th e u ser to move
arou ndth e availab le Clientrecords. Itsh ou ld b e u nderstoodth atM y SQ L (andmostoth er SQ L
datab ase sy stems) does noth ave th e conceptof'nex t', previou s' records ! Th is is du e to th e
math ematical de¯nition ofrelational datab ase th eor y (RDB MS),asu b jecttoo complex to ex plain
h ere. 4

In su mmary ,RDB MS's th eor y allows th e datab ase to place stored records in any order and
manner deemed applicab le b y th e implimentor, th atis, th ere is N O de¯ned sequ ence to any
records stored!,th erefore th e conceptof'nex t','previou s' record b ecomes academic,as th e 'nex t'
record in th e datab ase mostlikely wou ld notfollow any de¯ned ordering meth od,ie: notalph a-
b etic. However,wh en aSQ L SE LE CTstatementretu rns records from th e qu er y , th ose records
are said to form aSE T,wh ich may b e ordered b y th e SE LE CT statement. Th ese records are
accessed b y arecord nu m b er ( 0,1,2,3,...n) in th e B lackb ox O b eron SqlTab le RE A D PRO CE -
DURE b y th e program.Th erefore b ecau se th e SE Tis O RDE RE D (SO RTE D) we can access th e
'nex t','previou s' records in th e SE Tb y controlling th e u sage ofth e recordnu mb er ,in th e SE T.

4t h erearem anybo o ks explaining t h is t h eo ry,in particu larth o sebyC. J. Dateareverygo o d
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In th is ex ample program,notice th e u sage ofth e programmer su ppliedvariab le clrecn o,wh ich
is u sedto keep track ofwh ich RE CO RD in th e SE Tth e program is cu r rently display ing,and if
th e u ser ch oses arecordviath e dropdown LIST,th en th atListentries record in dex b ecomes th e
cu r rentclrecn o. A lso notice th atth e PRO CE DURE S clnex t, clpreviou s, cl r̄ st, cllast, etc also
u pdate th e variab le clrecn o.

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = *)

B EG IN
dlg.id := "";
dlg.passw o rd := "";
dlg.database:= "Qu ickQu o teM ySQL";
dlg.driver:= "Sq lO dbc";

Dialo g.Sh o w Stat u s("Qu ickQu o teVer1.0 o n " + dlg.database);
O penSq l;

Lo adClientList(cl ); (*init ial lo ad client lo o ku p list *)
Init ializeDisplay;

END Qu ickq u o teExtract .
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = *)

Figu re 6.9: Dy namic Loading andUsing ListB ox
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C hapter 7

T he M y SQL D atabase

B lackb ox O b eron does noth ave its own de¯nedadatab ase l̄e sy stem 1 ,h owever access to many
SQ L b ased datab ase produ cts is possib le viath e O DB C (O pen Datab ase Connection) software
su ppliedwith B lackb ox O b eron 2

Th e ch oice ofwh ich SQ Ldatab ase sy stem is leftto th e individu al,h owever reliab ility sh ou ld
b e th e main consideration,h aving asolid reliab le produ ctlike B lackb ox O b eron calling u pon a
u nreliab le datab ase will notenh ance y ou r ¯nal program.

Fortu antely th e B lackb ox O b eron to SQ L interface tools are well fou nded and mu ch easier
to u se th an ty pical C code interfaces o® ered b y mostoth er langu ages wish ing to u se th ird party
produ cts like datab ases.3

M y SQ L is th e au th ors prefered SQ L datab ase for u sage with B lackb ox O b eron .

7.1 Intro ductio n

M y SQ L is ju stone ofth e availab le SQ L datab ase produ cts th atmay b e u sed with B lackb ox
O b eron as th e 'front-end' u ser tool. MostSQ L datab ases do noth ave any knowledge ofwh ich
compu ter(s) or compu ter langu age is attempting access to th e stored data h eld b y th e SQ L
datab ase.

SQ L (Stru ctu redQ u er y Langu age) was developedas an interactive tool for more easy access
to storeddatau sing th e Relational DataModel (RDB MS) ofstoring datain Tables.

M y SQ L su pplies a Command Line Interface to th e standard SQ L Langu age Commands,
SE LE CT,UPDATE ,etc,for u se viaakey b oardor u sing scr ip ts h eldon l̄es and u ser interfaced
from a DO S session wh en u nder a W indows O perating Sy stem (all versions).4 A nd a A PI
(application programming interface) for u se b y programming langu ages.

SQ L's design criteriawas,andis,for th e Q uery partofth e operation,pre & postprocessing
ofth e storeddatais leftto oth er programming tools,ie: C/ C+ + ,Delph i,O b eron,PL/ 1,Cr y stal
Reports or wh atever.

O ver time,SQ L b aseddatab ase RDB M S's h ave evolvedto th e Client/ Server model ofstoring
andaccess data,ie: aSQ L Server maintains all th e Tab les anddatastoredth erein on aseperate
Server Compu ter, th e end-u ser program wish ing to access th atdatais aClientofth atSQ L

1 o neo f t h efew t im es yo u w ill need to go o u t sideth e B lackbo x O bero n enviro nm ent
2 at least u p t o B lackbo x O bero n versio n 1.4
3m o st langu ages o ®ero bsu reparam eterdriven interfacereco rd stru ct u res t o m aketh eco nnect io n,fo rcing t h e

pro gram m erto co nfo rm t o C data typestandards,w h ich m ayentail 'bit'¯ddling co deto co nfo rm
4G u i interfaces wereno t u su al w h en SQL w as ¯rst designed byIB M in t h e19 70's
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Server. Itdoes notmatter wh atprogramming langu age th e Clientprogram is written in as th e
SQ l Server will retu rn resu lts ofaQ u er y in aSQ L standardmanner for processing b y th e Client
Program.

You will need to ob tain and install y ou r own copy ofM y SQ L to make u se ofth e following
information, M y SQ L is notsu pplied b y O b eron microsy stems. You r programs will u se th e
SqlO db c driver su ppliedwith B lackb ox to access M y SQ L.

Figu re 7.1: O b eron to M y sql datab ase viaO DB C

7.2 B lackbo x O bero n M y SQL general features

Itsh ou ld b e keptin mind th atSQ L is aqu ite independentprogram in its own righ t, and we
are u sing its facilities to retu rn datafrom its datab ase into B lackb ox O b eron for processing or
display to aend-u ser. Th e B lackb ox O b eron to SQ L interface h as b een developedto make th is
as e® ective as possib le.

Mostlangu ages requ ire complicated interfaces to ex ternal software notwritten in th e h ost
langu age,th e B lackb ox O b eron SQ Linterface,h owever,makes goodu se ofmodu les to overcome
th is. Th e central programming interface is Modu le SqlDB wh ich only ex ports two major anda
few minor dataty pes. Th e major dataty pes are SqlDb.DatabaseandSqlDB.Tablewh ich su pply
th e access ab stractions for SQ L datab ases and SQ L resu lts tab les. Datafrom th e resu lts tab les
can th en b e readinto ComponentPascal RE CO RDS wh ich representasingle (one) row ofaSQ L
Tab le.

7.2 .1 Full accessto SQL

Via y ou r B lackb ox O b eron program y ou can h ave fu ll access to all th e featu res ofth e SQ L
langu age,th ere is no attemptto de¯ne SQ L b eh ind special datab ase-aware controls pretending
th atSQ L is apartofth e B lackb ox O b eron langu age.

Th is h as b oth advantages anddisadvantages,in particu lar,th e p rogrammer mu stch eck th e
sy ntax ofany imb eddedM y SQ Lstatementsto b e processed,else u nu su al resu lts may occu r.Th is
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is b ecau se th e M y SQ L statements declared inside strings from passing to M y SQ Lfor ex ecu tion.
B lackb ox O b eron does notattemptto ch eck for sy ntax or sy mantic er rors in th ese strings.

7.2 .2 Integratio n o fM y SQL with B lackbo x O bero n

A s SQ L is aqu er y langu age,we often needth e °ex ib ility to constru ctSQ L statements atru n-
time. ie: we cannotknow in advance ex actly wh atqu er y aend-u ser may wish to process,on th e
oth er h and,we sh ou ldnotex pectend-u sersto u nderstandth e SQ Lcommandlangu age,h ence th e
u se ofG UI interface tools like B lackb ox O b eron . SQ Lcommandsandstatementsare sentto th e
SQ L Server in plain tex t.5 B lackb ox O b eron h as aspecial b u ilt-in metaprogramming facilitie
wh ich allows directu sage ofu ser de¯nedComponentPascal variab les w ith in SQ L statements.6

Th is featu re make for amu ch easier programming ofSQ L qu eries,as h opefu lly we will see
later in th is ch apter.7

7.2 .3 E xtensibility

W e will access M y SQ L viath e O DB C (O pen DataB ase Connectivity ) facility ,wh ich o® ers ou r
B lackb ox O b eron programs adegree ofindependence from th e actu al version ofM y SQ L we
are u sing. Ifwe install anewer version, ou r B lackb ox O b eron programs will still r u n as only
th e O DB C 'connection' will b e ch anged, ou r programs remain th e same, with ou tth e need to
recompile. In fact,itis possib le to u se several di® erentO DB C drivers to di® erentdatab ases in
th e same application concu r rently .ie: u se M y SQ L, A CCE SS and MS-SQ L Server atth e same
time from th e one B lackb ox O b eron program viaO DB C connections.

7.2 .4 Separatio n o fpro gram lo gic and user interface

A major design featu re of B lackb ox O b eron is th e separation ofth e u ser interface (u su ally th e
G UI Form ) and th e actu al program code ex ecu ted b y u ser actions u sing th atform, eg Press a
B u tton. Th e G UI form h as no information ab ou tth e actions b eing ex ecu ted b y th e b u tton.
Th erefore th e G UI form may b e modī ed, eg ¯elds moved, with ou trequ iring ch anges to th e
called code. A B lackb ox O b eron program accesses and u pdates datab ase contents viaso-called
interactor ob jects,ie: ComponentPascal records.Th ese recordvariab les are u sedas sou r ces and
destinations ofM y SQ L command parameters or resu ltdatafrom M y SQ L qu eries. ie: M y SQ L
reads andwrites directly into B lackb ox O b eron record variab les and does any dataconversion
from SQ Las necessar y .

7.3 AquiringM y SQL

Versions ofM y SQ L are availab le for many di® erentO perating Sy stems,from www.my sql.com.
Please ob serve th e liciencing agreement.

Th ere are also many addon u tilities, esp. A PI (A pplication Programming Interfaces) for
nu m eriou s programming langu ages.

5Th eym igh t no t beact u ally,bu t w h en yo u read yo u rSQL statem ents in B lackbo x O bero n co de,th at's h o w
yo u w ill seeth em .

6Alm o st all o t h erpro gram m ing langu ages set u p text (Ch aracterstrings)param eterpassing areas t o interface
w it h SQL,o rC co m pliant STRU C dē nit io ns,a so m etim es tedio u s and erro rridden taskt o co de.

7Wedo nt need t o u nderstand h o w it s do ne,ju st believe it is do ne
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Th e SqlO db c (O pen DataB ase Connection) su ppliedwith B lackb ox is u sed.

7.4 T he M y SQL B o o k

A lth ou gh th e M y sql distrib u tion contains comph rensive docu m entation andaex cellentreference
manu al,itis recommendedth aty ou aqu ire acopy ofth e b ook: "M y SQ L"b y Pau l Du B ois 8

Pu b lish ed b y N ew Riders www.newriders.com
ISB N 0-7357-0921-1

Th is will save y ou considerab le printing time and paper!. Th ere is also aver y informative
A ppendix A on ob taining andinstalling th e M y SQ L Software,alth ou gh th e su ppliedinstallation
information on th e distrib u tion l̄es sh ou ld b e consideredth e latestinformation.

7.5 Installingand runningM y SQL

Following th e installation docu mentation for th e selectedO perating Sy stem andM y SQ Lversion,
y ou will eventu ally h ave aser ver task9 ( eg M y sqld nt) r u nning wh ich is normally started u p at
sy stem b oot,also several clienttasks are installedatth is time. You r B lackb ox programs b ecome
clients to th is server once th ey h ave openedadatab ase for access. O ne ofth ese su pplied client
tasks is calledmysql,andis u sedas ainteractive tool to create datab ases,tab les,qu eries,etc,in
command line mode. ie no G UI interface. M ostG UI interfaces to SQ L datab ases are done via
th ird party langu ages like B lackb ox ,Delph i,Visu al B asic,Per l,C/ C+ + ,etc. Itis u nu su al for a
SQ Ldatab ase to h ave anative G UI interface tool.

Th is server task (my sqld on awindows N Tmach ine) is th e interface program task b etween
th e u ser program and th e O DB C drivers. B lackb ox 's SqlO db c & SqlDB m odu les wh en called,
translate y ou r SQ L statements into appropriate O DB C fu nctions,wh ich in tu rn setu p andmake
sy stem calls to my sqldto access th e datab ase l̄es (tab les),datais retu rnedto th e u ser program
viaoth er SQ L statements (see later ex ample code),th e my sqldserver th en 'sleeps' u ntil anoth er
u ser program issu es aSQ L statement.

Th e my sql server task is leftru nning even after y ou r program terminates,asall oth er M y SQ L
interaction will b e viath is server task. Indeed,once loaded,th e my sql server u su ally stay s active
u ntil sy stem power o® .

7.5.1 O D B C & M y SQL

N ote th atB lackb ox 's O DB C driver is called SqlO db c, thesp ellingis imp ortan t, b u tth e generic
word O DB C is mostly u sed in th is tex t.Th e word SqlO db c is only u sed in th e B lackb ox O pen-
Datab ase procedu re,as will b e sh own in th e ex ample B lackb ox code.

To interface to aM y sql datab ase an O DB C entry mu stb e made b y th e O DB C administrator
program to install an 'alias'1 0 so th ataconnection b etween M y SQ Land y ou r B lackb ox program
viaaO DB C entry can b e made aty ou r program ex ecu tion.

1. Install M y SQ L ( see my sql b ook or reference manu al)

8 a reallyexcellent b o o kindeed,w h ich also co ntains veryu sefu l exam ples
9Th is servertaskm aybeinstalled o n yo u rco m pu tero ra separateco m pu tervia a netw o rk

1 0 t h eu seo f alais's is u sefu l, it allo w s u s t o ch angeo u rdatabases nam e,lo cat io n,etc,and no t h avet o ch ange
o u rpro gram as lo ng as t h ealias nam erem ains t h esam e.
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2. Install M y SQ LO DB C program.( see my sql b ook or reference manu al)

3. Startth e O DB C administrator ( assu me N T32 b itversion h ere)

(a) Under tab "User DSN ",press "A dd"

(b ) ch oose th e M y sql line from th e display eddatab ase drivers availab le.

(c) press "Finish "

(d) aM y sql con¯gu re dialog b ox sh ou ldappear ( y ou can ignore mostofit!),enter,

i. W indows DSN name testmy sql
( y ou r datab ase alias )

ii. M y sql Host( name or IP) :localh ost
( localh ost,ifnotanetworkeddatab ase)

iii. M y sql datab ase name : testdb
( th e actu al datab ase name,andM y sql Su b -Director y name )

iv. press O K

4. You sh ou ld now see an entry for th e ju stcreated"testmy sql"alias in th e avaliab le O DB C
connections.

5. press O K to ex it.

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

http://www.fineprint.com


84 C H A PT ER 7. T H E M Y SQ L D A TA B A SE

Figu re 7.2: E x ample M y sql O DB C alias setu p

Th e W indows DSN andM y sql Datab ase N ame ¯elds do n ot h ave to b e th e same name.Th ey
b oth h appen to b e 'A class' in th e ex ample ab ove.

A partfrom 'localh ost'th e valu es for W indows DSN name and M y sql datab ase name ab ove
are y ou r entries wh ich allow th e O DB C driver to connectto th e real datab ase. You r B lackb ox
program will alway s refer to th e W indows DSN name as its datab ase name in th e O penDatab ase
call ( see later ), th e O DB C driver will pass messages to th e M y SQ L drivers make th e actu al
connection to th e 'real'datab ase ,called 'A class' h ere.

You r B lackB ox program does notneedto know th e actu al ph y sical location ofth e datab ase,
or th e valu e in M y SQ L Datab ase N ame,anddepending u pon th e M y SQ l HostN ame entrie th e
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datab ase may b e located on y ou r compu ter (localh ost) or aLA N or W A N , or Internet, etc. if
aIPaddress is entered b y y ou . W h enever B lackb ox refers to a'datab ase' y ou sh ou ld u se th e
W indows DSN N ame,notth e actu al datab ase name (M y sql Datab ase N ame).

Sh ou ldth e ph y sical location ofth e datab ase ch ange,no ch angesare requ iredin y ou r B lackb ox
program as long as th e alias remains u nch anged.

Th e u se ofth e alias is notrestrictedto u sage b y y ou r B lackb ox program,oth er development
tools,Reports W riters ( su ch as Cr y stal Reports) ,Datab ase B rowsers,and oth er programming
langu ages can make u se ofth e alias to access th e same M y SQ L datab ase atth e same time.

You will ¯nd apowerfu l SQ L B rowser for W indows written in Delph i viath e M y SQ L web
site,avery u sefu l datab ase developmenttool to b e u sedin conju nction with M y SQ L's command
line interface tools.

Itis u sefu l to note th aty ou may h ave b oth y ou r B lackb ox O b eron session r u nning and
aM y SQ L session r u nning (in its own DO S session) atth e same time wh en developing y ou
datab ase. You can develop y ou r SQ L commands directto M y SQ Landgetimmediate resu lts,or
er ror reports,rath er th an h ave to write special O b eron code to decode M y SQ L resu lts retu rned
to y ou r program.1 1

7.5.2 C reate an M y SQL database

B efore any B lackb ox program can make u se ofth e ju stcreated O DB C alias (testmy sql),th e real
datab ase (testdb ) mu stex ist.

A ssu m ing th atM y sql h as b een su cessfu lly installed, enter th e operating sy stems command
line interface,aDO S session u nder windows,and startu p th e M y sql client: my sql.

eg wh ile in aDO S W indow :

C:>mysql

Welcome to the Mysql monitor.

Type 'help' for help.

mysql>CREATE DATABASE testdb; <press enter>

mysql>exit <press enter>

C:>

Th is will create adatab ase called testdb in th e my sql date l̄es areawh ich was createdwh en
my sql was installed. N eith er y ou r B lackb ox program or any ofth e clienttools needto know th is
ph y sical location for any M y SQ L u sage,as th ey will access th is datab ase viath e W indows DN S
valu e setu p in y ou r O DB C.

7.5.3 C reatingM y SQL T ables

B y itselfaSQ Ldatab ase actu ally h olds no data,itis th e tab les with in th e datab ase th atcontain
th e u sers data. A fter creating adatab ase y ou mu stu se oth er M y SQ L commands to create th ose
tab les y ou r programming task requ ire.Tab les can b e qu ite complex datastru ctu res b u tin general

1 1 t h is tech niq u eis especiallyu sefu l w h en develo ping SELECT statem ents as anySQL syntax erro rs arerepo rted
directlyt o yo u in plain text,also yo u can o bserveif t h eSELECT is ret u rning t h edata yo u expect, o nceyo u are
sat is¯ed,th en yo u placeth at SQL statem ent in yo u rO bero n Pro gram
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th e simpler th e design th e easier th e datab ase will b e to program againstwith y ou r B lackb ox
code.

Th ere are b asically th ree way s to create tab les:

1. interactively b y u sing my sql client.

2. b y ab atch l̄e.

3. b y aB lackb ox (or oth er langu age) program.

W h ile th e th ird option h as some attractions ,itsu ® ers from th e ch icken & egg prob lem ,y ou
need to know h ow to program M y SQ L with B lackb ox to do it(th ere is an ex ample ofth is in
B lackb ox SQ L ex amples).

Th e r̄stoption is qu ite agood meth od,wh ile learning to do simple tab les setu ps, h owever
ify ou needto modify y ou r tab le stru ctu res later y ou will h ave to re-enter all y ou r instru ctions
ex actly again.

Th e second option is th e mostu sefu l tech niqu e as itdoes notsu ® er th e prob lems of1) &
3) , y ou only needto know enou gh SQ L command langu age to setu p y ou r tab les (no B lackb ox
coding requ ired) and y ou can re-ru n th e b atch l̄e,also called ascript l̄e,as often as needed.
Th e scriptmay create as many tab les as necessary b y one simple r u n ofth e script. Th e main
advantage ofu sing ascriptis th aty ou will notforgetsome small b u timportantrequ irement
wh en developing y ou r complete datab ase.

InteractiveM y SQ L (DO S session) u nder W indows N T

c:>mysql

mysql>CREATE DATABASE testdb;

mysql>CREATE TABLE Companies

(id INTEGER,

name CHAR(255)

ceo CHAR(255)

employees INTEGER);

mysql>CREATE TABLE Ownership

(owner INTEGER,

owned INTEGER,

percent INTEGER);

mysql>exit

c:>

Th is will create two tab les,C omp an ies & O w nersh ip u nder th e datab ase name testdb.
Tab le C omp an ies h as th e ¯elds : id,name,ceo,employ ees.
Tab le O w ner sh ip h as th e ¯elds : owner,owned,percent.
Th e ¯elds h ave M y SQ L de¯ned dataty pes , IN TE G E R and CHA R.Th ese are notB lack-

b ox dataty pes, h owever SqlO db c will convertth e dataty pes as necessar y du ring inpu t/ ou tpu t
processes.

7.5.4 M y SQL Script¯le to create the tables.

Th e following M y SQ L commands are enteredinto atex t̄ le,u su ally su ± x edas .sql,u sing atex t
editor,notaword processor,andth en ex ecu tedas ify ou h adty ped each line into ainteractive
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session. Itis advisab le notu se aword processor, eg W O RD,W ordPRO , etc to create ascript
l̄e as th e scriptmu stnotcontain any special control ch aracters, eg u nder line, b old, etc in th e
l̄e, ju ststraigh tA sciitex tis allowed.
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eg contents of̄ le : setu p aclass.sql

drop table if exists Aclass;

create table Aclass (

yacht_name char(33) not null,

rego char(5) not null,

version INTEGER not null,

loa REAL,

ohang_fore REAL,

ohang_aft REAL,

lwl REAL,

qbl_port REAL,

qbl_stb REAL,

weight REAL,

port_freeboard_fore REAL,

port_freeboard_mid REAL,

port_freeboard_aft REAL,

stb_freeboard_fore REAL,

stb_freeboard_mid REAL,

stb_freeboard_aft REAL,

draught_measured REAL,

mast_H REAL,

jib_mast_I REAL,

main_luff_A REAL,

main_foot_B REAL,

jib_foot_J REAL,

mast_foot_K REAL,

sail_additional_area REAL,

primary key ( yacht_name , rego , version ) );

to u se th is l̄e:

c:>mysql Aclassdb < setup_aclass.sql

ifsu cessfu lly ex ecu ted, th is scriptwill create atab le called A class in a datab ase named
A classdb . N ote th e u se ofth e DRO PTA B LE IF E X ISTS statement,th is ensu res th atifth e
tab le already ex ists,from aprior r u n ofth e script, or manu ally created for ex ample,th en th e
scriptwill notab ortb ecau se y ou are tr y ing to create an already ex isting tab le. Th is is aM y SQ L
featu re andmay notb e availab le in oth er SQ L implimentations

7.6 D atabases, tables, and interacto rs

In a B lackb ox O b eron environmentadatab ase is represented b y aSqlDB .Datab ase ob ject. A s
long as th is ob jectex ists,M y SQ L commands can b e ex ecu ted,th e actu al datab ase may b e local,
remote or on aserver.
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7.6.1 D atabasesversesT ablesversesFields.

In aty pical M y SQ L environmentth e u ser can consider th e M y SQ L system to b e adatab ase
and th e tab les in th atdatab ase. W ith in th e tab le de¯nitions are th e actu al ¯elds one wish es to
program against.

ie: aM y SQ L Datab ase h as Tab le(s) wh ich h ave Field(s)
W ith in aDatab ase ever y Tab le mu sth ave au niqu e name,with in atab le each ¯eldname mu st

also b e u niqu e, h owever th e same ¯eldname can b e u sed in any ofth e tab les. You r program
mu stqu alify wh ich tab lename + ¯eldname is b eing referedto in y ou r code to avoidu pdating th e
incor rect¯eld

ie : Tab lename.̄ eldname (* note th e 'decimal point' connecter *)
Th e SQ L langu age is qu ite independentofO b eron andwas designed as aQ u er y Langu age,

andth u s h as no knowledge ofG UI's,ReportW riters,User Programs,etc th atmay wish to u se
datah eld in th e datab ase. MostSQ L implimentations o® er variou s tools for th e u ser to create
datab ases & tab les, interactwith th ose tab les ie: make aqu er y , enter dataor reportagainst
th ose tab les.

A t r̄stsigh tSQ L appears to b e aver y simple langu age, h owever, ifth e datab ase design
contains many tab les with many relationsh ips b etween th em th en ex pecting th e endu ser to enter
actu al SQ Lstatements on order to ex tractinformation will leadto greatu ser dis-satisfaction with
y ou r program !.

O b eron is u sed as afront-end to SQ L in su ch away th atth e u ser is u su ally o® ered aG UI
Form to interface to th e u nder ly ing SQ Ldatab ase andth is removes th e needfor th e end-u ser to
write SQ L programs,y ou r O b eron program will collectinformation from th e u ser,create or u se
an appropriate SQ L command,ex ecu te th e SQ L command,collectth e resu lts anddisplay b ack
to th e u ser.

Th ere are two fu ndimental SQ L statementty pes,th ose th atdo notretu rn aresu lttab le and
th ose th atdo.

N o t Retu rning a Resu lts Table Retu rning a Resu lts Table

ALTER SELECT
CREATE SH O W
DELETE DESCRIB E
DRO P EX PLAIN
FLU SH
G RANT
INSERT
K ILL
LO AD DATA
LO CK TAB LES
REPLACE
REVO K E
SET
U NLO CK
U PDATE

Figu re 7.3: Su mmary ofM y SQ L Statements (commands)

Th e notretu rning resu lts SQ L commands will ex ecu te th e requ ired task and may retu rn a
ex ecu tion statu s,b u tno tab le ( or "answer") resu ltis availab le for fu rth er processing.
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Th e retu rning resu lts SQ L commands ( especially aSE LE CTstatement) will retu rn atab le
ofresu lts to O b eron from th e SQ Lfor fu rth er processing. N ote th ataqu er y may retu rn aemp ty
resu lttab le ifth e qu er y failedto ¯ndaskedfor data,

eg:

SELECT * FROM COMPANIES WHERE ID = "IBM",

and colu mn ID does noth ave "IB M"in y ou r tab le CO MPA N IE S.Th is is notafailu re ofth e
SE LE CTstatementb u ta"failu re"ofy ou r qu estion ( qu er y ) ,ie: th e answer is "no entries for
ID = "IB M",th erefore th ere are no rows to retu rn to y ou r program.

7.6.2 D atabase

Th e following B lackb ox O b eron declaration describ es th e SqlDB .Datab ase ty pe:

Database = POINTER TO ABSTRACT RECORD

res: INTEGER;

async: BOOLEAN;

showErrors: BOOLEAN;

(d: Database) Exec (statement: ARRAY OF CHAR), NEW, ABSTRACT;

(d: Database) Commit, NEW, ABSTRACT;

(d: Database) Abort, NEW, ABSTRACT;

(d: Database) Call (command: Command; par: ANYPTR), NEW, ABSTRACT;

(d: Database) NewTable (): Table, NEW, ABSTRACT

END;

Procedu re E x ec is u sedto ex ecu te SQ Lstatementswh ich don'tretu rn resu lttab les;e.g.,DE LE TE
or IN SE RTstatements,su ch as:

database.Exec("DELETE FROM Companies WHERE id = 5" )

Transactions are startedau tomatically wh en th e r̄stmodify ing SQ L command is ex ecu ted. A
transaction is terminatedeith er b y calling Commitor A b ort.

Warning: don'tu se adatab ase's SQ L transaction statements,since th ey may interfere with
Commitand A b ort. M y sql versions to and inclu ding 3.23.43 do notsu pporttransaction state-
ments,later versions may .

A datab ase ob jectis ob tained b y calling SqlDB .O penDatab ase:

PROCEDURE OpenDatabase (protocol, id, password,

datasource: ARRAY OF CHAR;

async: BOOLEAN;

OUT d: SqlDB.Database;

OUT res: INTEGER);

Th is procedu re opensth e datab ase given b y th e pair (protocol,datasou rce). wh ere th e O DB C
A lias (O db c DSN name) andM y SQ L Driver name are de¯ned. ("SqlO db c") Ifth atdatab ase is
already open from apreviou s call to O penDatab ase,th e same datab ase connection may b e u sed,
with ou tconsidering th e idandpassword information again.

Seeth e ex ample program 'karin'on page 134for details ofu sing th e O penDatab ase procedu re.
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Ifan application retu rns resu lttab les from adatab ase,ty pically generatedb y SE LE CTstate-
ments,th e program needsto also provide tableobjects,wh ich representth e retu rnedresu lttab les.

Th e contents ofaresu lts tab le is static,ie: itrepresents asnapsh otofth e datab ase contents
ofth e M y SQ L qu er y atth e time th e statementis ex ecu ted. A resu lts tab le can b e consideredas
alocal and independentcopy ofth e datab ase contents.

Several tab les can b e u sed simu ltaneou sly .

7.6.3 D atabase StatusRespo nse

A statu s response may b e availab le to testfor cor rectex ecu tion ofth e command.
eg:

........

SqlDB.OpenDatabase(driver, id, password, database,

SqlDB.async, SqlDB.showErors. db, res);

IF res = 0 THEN

table := db.NewTable()

(* <<<<<<<< create a table object <<<<<< *)

ELSIF res <= 3 THEN

Dialog.ShowMsg("\#Sql:CannotLoadDriver")

ELSE

Dialog.ShowMsg("\#Sql:ConnectionFailed")

END

.......

Th e SqlDB .O penDatab ase retu rns astatu s response, in res, so th atth e programmer can ch eck
for asu ccessfu l ex ecu tion.

7.6.4 T able O bject

A tab le ob jectis ob tained b y calling its datab ase ob ject's N ewTab le procedu re.
A n SqlDB .Tab le is declaredas

Table = POINTER TO ABSTRACT RECORD

base-: Database;

rows, columns, res: INTEGER;

strictNotify: BOOLEAN;

(t: Table) Exec (statement: ARRAY OF CHAR), NEW, ABSTRACT;

(t: Table) Available (): BOOLEAN, NEW, ABSTRACT;

(t: Table) Read (row: INTEGER; VAR data: ANYREC), NEW, ABSTRACT;

(t: Table) Clear, NEW, ABSTRACT;

(t: Table) Call (command: TableCommand; par: ANYPTR), NEW, ABSTRACT

END;

Th e variab les (rows,colu mns) denotes th e nu m b er ofrows and colu m ns ofth e mostrecently
retu rned resu lttab le.

Th eTable.E xec can only b e u sedwith resu lts retu rning M y SQ Lstatements,u su ally SE LE CT,
b u trefer to page 7.6.1. Th is contrasts with Datab ase.E x ec wh ich cannotretu rn aresu lts tab le.

tab le.E x ec("SE LE CT* FRO M Companies W HE RE id= 17")
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7.6.5 Read a table ro w

Read can b e u sedto readarow from th e resu lttab le into an interactor (i.e. an ex ported record
variab le). Th e interactor can th en b e manipu lated b y th e B lackb ox O b eron program or b y its
graph ical u ser interface elements. For ex ample,th e following statement

table.Read(22, company);

reads th e contents ofrow 22 1 2 oftab le into th e variab le company ,wh ich migh tb e declaredas

VAR

company*: RECORD

id*: INTEGER;

name*, ceo*: ARRAY 32 OF CHAR;

employees*: INTEGER

END;

Record ¯elds and rows ofaresu lttab le are match ed in th e order th atth ey are de¯ned in
th e record or in th e datab ase, respectively (M y SQ L doesn'tde¯ne an order, b u tever y actu al
datab ase produ ctdoes). Record¯eldsto b e match edmu stb e ex ported. Ifth ere are non-ex ported
record ¯elds,th ey are simply ignored.

1 2 U nfo rt u antely,Ro w s areco u nted fro m 0,so ro w 22 is act u allyro w 23

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

http://www.fineprint.com


7.6. D A TA B A SES,TA B LES,A N D IN T ERA C T O RS 93

7.6.6 C heckingifa SQL statem entexecuted successfully

To addto th e programmers confu sion,mostSQ Limplimentationsdo noto® er any statu s response
to su cessfu l ex ecu tion. However , O b eron's SqlDB interface does retu rn a statu s valu e viaa
prede¯ned variab le ,res,wh ich is de¯ned in b oth th e Datab ase andTab le de¯nitions.

Th e following code ex traction illu strates atech niqu e ofu sing th e Tab le.rows variab le valu e
to ch eck ifth e preceding SE LE CTstatementwas su cessfu l. ( th is sh ou ldwork with any SQ Las
mostSQ L's retu rn th e nu mb er ofrows a® ected b y th e lastSQ L command )

(* ============================= *)

MODULE AclassRating94; (* in directory Yachting *)

VAR

.......

AclassTable* : SqlDB.Table; (* anchor to Mysql database *)

.......

yot* : RECORD

(* this is the MySQL record structure *)

rego* : ARRAY 11 OF CHAR; (* EG : KA219/01 *) (* key *)

yacht_name* : ARRAY 33 OF CHAR;

loa* : REAL;

......... etc .....

PROCEDURE FindSql*;

BEGIN

AclassTable.Exec("Select * from Aclass where rego =:YachtingAclassRating94.yot.rego ");

(* attempt read (select) one record from database *)

IF AclassTable.rows = 1 THEN (* a record was found *)

AclassTable.Read(0, yot);

(* now read the actual record into Oberon record "yot" area *)

(* returned table records are numbered from zero (0) *)

Dialog.Update(yot);

(* update display (form) fields *)

ELSE

yotLoaded := FALSE;

(* no record found, or multiple records returned *)

(* for the required yacht rego number *)

END;

END FindSql;

(* ============================ *)

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

http://www.fineprint.com


94 C H A PT ER 7. T H E M Y SQ L D A TA B A SE

7.6.7 D ata T y pesSuppo rted

Th e following ComponentPascal ty pes are interpreted b y SqlDB :

BOOLEAN

BYTE, SHORTINT, INTEGER

SHORTREAL, REAL

ARRAY OF CHAR

Dates.Date

Dates.Time

Dialog.Currency

Dialog.List

Dialog.Combo

SqlDB.Blob

M ySQ L D ataT ype M appin g
(* stillw orkin g on this ,curre n tly stillM S-SQ L se rve r in fo *)

How th ese ty pes are mapped to M y SQ L dataty pes depends on th e actu al SQ L datab ase
produ ctand th e Sql driver. Th e following ex ample tab le applies to M y SQ L produ ctwh ich is
accessed viaO DB C:

M ySQL Co m po nent Pascal

fbit, t inyint,sm allint, integer,bigintg fB Y TE,SH O RTINT,INTEG ER,
B O O LEAN (1 ),Dialo g.Listg

freal,°o at(m )(5),do u bleprecisio ng fSH O RTREAL,REALg
fch ar(n)(2 )(6),varch ar(n)(3)(6),lo ng varch arg fARRAY O F CH AR(6),Dialo g.Co m bog
fdecim al(m ,d)(5),nu m eric(m ,d)(5)g Dialo g.Cu rrency

fdate,t im estam p(4)g Dates.Date

ft im e,t im estam p(4)g Dates.Tim e

Figu re 7.4: M y SQ Lto B lackb ox O b eron DataTy pe Conversion

N o te:

1. 0 = FALSE,1= TRU E

2. ch aracterstring o f¯xed string-length n

3 . variable-lengt h ch aracterstring w it h a m axim u m string length n

4. o nlyt h edateo rth et im epart is u sed,no t b o t h sim u ltaneo u slyno tet h at t h eANSIdateo rderis
year-m o nt h -day(2000-12-25)

5. m & d areprecisio n & scaledeno t ing h o w m anydecim al ch aracters aredisplayed fo rt h e¯eld,
scaleth enu m bero fdecim al places eg decim al(9 ,2)= a ¯eld o fm ax 9 ch aracters,w it h 2 decim als.
t h is is no t t h est o ragesize,o nlyt h edisplayed size.

6. t h is is ASCIIch aracters no t B lackbo x O bero n View Ch aracters.

N ote:Valu es ofany M y SQ Ldataty pe can b e readin atex tu al form,into an A RRAY O FCHA R.
M y SQ Ldatetime valu es can b e mapped eith er to Dates.Date or to Dates.Time,b u tnotto b oth
simu ltaneou sly .
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7.6.8 B lackB o x interface to SQL C o de

B lackB ox u ses ainteresting approach wh ich com b ines th e convenience ofemb edded SQ L with
th e °ex ib ility ofdeclaring B lackb ox O b eron variab les ex plicitly in M y SQ L statements . For
th is pu rpose, B lackb ox O b eron u ses r u n-time ty pe information, notdirectly avaliab le to ath e
application programmer,to access glob al variab les,as th ey occu r in an SQ L string.

For ex ample, ifth ere is aglob al and ex ported integer variab le search Id in modu le Sample,
th e following SQ L statementcan b e u sed:

SELECT * FROM Companies WHERE id = :Sample.searchId

SqlDB Providesprocedu resto ex ecu te su ch astring eg SqlDB .Datab ase.E x ec,SqlDB .Tab le.E x ec.
andth ese procedu res will replace all variab les starting with acolon b y th e appropriate ru n-time
valu es,andoften converting th ese to appropriate tex trepresentations for processing b y M y SQ L.
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For additional convenience,wh ole record variab les can b e u sed in SQ L strings. Th eir ¯elds
will b e ex panded su itab ly . For ex ample,ifth ere is aglob al and ex ported interactor company in
modu le Sample with th e ¯elds id,name,ceo,employ ees1 3 th en SqlDB will ex pandth e following
M y SQ L command string

IN SE RTIN TO Companies VA LUE S (:Sample.company )

is ex panded into

IN SE RTIN TO Companies VA LUE S (555,'Dragon City ','Hallett',1)

assu ming th atcompany .id= 555,company .name = "Dragon City ",company .ceo = "Hallett"
andcompany .employ ees= 1. B efore sending th e newly form edstring o® to M y SQ Lfor processing.

7.6.9 T y pe Row

N ormally ,atab le'sReadprocedu re isperformedon an interactor th atcontainsone record¯eldper
resu lttab le colu mn. Th is provides au tomatic mapping b etween relational dataandComponent
Pascal ob jects,ie: an ob ject-orientedfront-endfor SQ L datab ases.

7.6.9 .1 D y nam ically accessa M y SQL T ablesco lum n nam es

Ify ou are developing aspecializ edtools su ch as adatab ase b rowsers ,areportwriter,etc,th en
y ou will to ex tractth e ex actde¯nition ofth e tab les y ou will b e accessing, and th erefore y ou
cannotde¯ne th e known interactor ty pes in advance. For th ese special cases, amore general
dy namic mech anism is provided.

Instead ofpassing a B lackb ox O b eron variab le RE CO RD interactor to Read,avariab le of
th e special ty pe SqlDB .Row is passed instead. Th e resu ltofth e Readwill an array ofpointers
to strings. E ach string contains th e tex tu al (actu al colu mn name) representation ofone tab le
colu mn ofth e row read. IfSqlDB .names is passedas row parameter,th e strings will contain th e
names ofth e tab le colu mns,instead ofvalues.

String = PO IN TE R TO A RRAY O FCHA R;

Row = RE CO RD ¯elds:PO IN TE R TO A RRAY O F String E N D

7.6.10 B lo bs

B inar y Large O b jects,or "b lob s",allow to store u nstru ctu reddataas large A RRAY O F B YTE
variab les. Do notu se A RRA y O F CHA R as B YTE allows access to ever y b itin aB YTE .For
ex ample,large image b itmaps ( ph otograph s,scanned images),or any oth er datamay b e stored
in b lob s. A b lob is representedas arecord

Blob = RECORD

len: INTEGER;

data: POINTER TO ARRAY OF BYTE

END

1 3Referto 7.6.5 fo rM ySQL reco rd stru ct u re
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Th e ¯eldlen indicates th e nu m b er ofvalid b y tes in data. Datais apointer to th e b y te array .
A Blob th atis u sed in several Read operations reu ses th e same dataarray ifpossib le,i.e. ifth e
new datatakes atmostas many b y tes as th e previou s resu lt's data.

7.6.11 Asy nchro no uso peratio n

Th ere is adetailed section in B lackb ox O b eron docu mentation describ ing th e u sage ofSQ l
datab aseswh ereadiscu ssion on A sy nch ronou s versesSy nch ronou smodesofaccessing sql datab ases.
Its interesting reading , b u ty ou can b asically ignore th e prob lem s addressedth erein u nless y ou
wish to delve deeper into th e workings ofClient/ Server operations.

7.6.12 O D B C driver (W indowso nly )

Microsoft's O pen Datab aseConnectivity (O DB C) isan interface standardfor accessing relational
SQ L datab ases. Th ere are O DB C drivers for mostrelational produ cts.

SqlO dbc isan Sql driver,su ppliedwith B lackb ox O b eron ,wh ich b u ildsab ridgeto th e O DB C
driver manager. G iven asu itab le 32-b itO DB C driver,th is allows B lackb ox O b eron access to
datab ase(s) viaO DB C and Sql.

SqlO db c su pports all featu res ofSql,ex ceptasy nch ronou s operation.

7.6.13 D isplay ingM y SQL tables

A s SQ L datab ase records are b ased u pon th e conceptoftab les,itis u sefu l to b e ab le to display
th e resu lts ofaM y SQ L Q u er y in atab u lar fash ion1 4,modu le SqlControls provides appropriate
tab le display controls

A seriou s limitation of B lackb ox O b eron SQ L Tab le Controls, is th atth e display ed ¯elds
(colu mns & rows) can n ot b e edited,h owever its possib le to select a¯eldin atab le. See ex ample
code 7.7to see h ow th is is done.

A tab le control needs to b e linkedto aglob al variab le ofty pe SqlDB .Tab le.

eg:

MODULE SqlBrowser;

VAR

....

table*: SqlDB.Table; (* anchor for database *)

.....

A tab le control may also denote anotī er with th e following signatu re:

TableNotifier = PROCEDURE (t: SqlDB.Table;

row, column: INTEGER;

modifiers: SET)

Itis calledwh enever th e u ser h as clickedinto a¯eldofth e tab le,indicating th e tab le,its row
and colu mn nu mb ers,andth e track message's modī er set(->Controllers.TrackMsg).

A tab le control is u sed in one oftwo way s: eith er itis opened in its own window, or itis
emb eddedin some container,ty pically aform view.

1 4sim ilarto t h eno w tradit io nal spreadsh eet layo u t
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7.6.14 T able co ntro l in itsown W indow

Th e seperate window provides scrollb ars ifnecessar y .
See modu le SqlB rowser for aex ample ofu sing aseparate window fo SQ L resu lts tab le.

7.6.15 T able co ntro l in a fo rm

See modu le UpdtCompanies andForm UpdtCompanies for ex ample ofaSQ LTab le control in a
form. ( UpdtCompanies is amodī ed version ofSqlB rowser )

To insertaSQ LTab le control on aform :

1. make su re form is in Lay ou tmode ( Dev ¡> Lay ou tMode)

2. Selectmenu option, (Controls ¡ > InsertSQ L Tab le), a b lank memo icon control will
appear on th e form, position and adju stth e siz e as requ ired. Itis u su ally wrapped in
a scroller view, selectSQ L Control , th en, (Tools¡ >A dd Scroller ) wh ich provides th e
scrollb ars.

3. Link th e SQ L Tab le Control to th e SqlDB .Tab le viath e Sql Tab le Control Properties
Inspector

See b elow,th e SQ LTab le Control h as b een selected(leftckick),th en (righ tclick) ,th en ch ose
Propertiesfrom popu p menu to open th e Inspector Dialog. B y l̄ling in th eLink & N otī er details
th e necessar y links are made from th e SQ LControl to th e O b eron Modu les code.

MODULE SqlBrowser;

.....

VAR

Items*: SqlDB.Table;

(* anchor for database *)

.....

PROCEDURE ItemsNotifier* ( t : SqlDB.Table ;

row, col : INTEGER;

modifier : SET);

(* th is procedu re ex ecu tedwh enever au ser m ou se 'clicks' in aSQ Ltab le ¯eld,th e valu e ofrow
& col will b e setto th e clicked on row/ col nu mb er,cou nting from 0 * )

VAR

tmp1, tmp2 : ARRAY 5 OF CHAR;

ans : SqlDB.Row;

BEGIN

t.Read(row, company );

(* on u ser click in aSQ LTab le row ¯eld, readth e pointed 'at' record into company u pdate
¯elds *)
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Strings.IntToString(row, tmp1);

Strings.IntToString(col, tmp2);

Dialog.ShowStatus("Clicked on :" + " Row : " + tmp1 +

" Col : " + tmp2 + "-$>$" +

company.ceo );

(* display th e cu r rent¯eld parameters in th e window statu s line * )

(* place y ou r code to process th e SQ LTab le datah ere * )

END TableNotifier;

(* =========================== *)

W h enever th e program ex ecu tes aSQ L statementth ata® ects th e SqlDB .Tab le th e resu lts
will b e display ed in th e linked SQ LTab le control.

7.6.16 T he T able N o tī er

W h enever th e mou se is 'clicked' in adisplay ed SQ L G rid ¯eld an eventis raised and program
ex ecu tes th e Procedu re TableN otī er,wh ere Tableis th e name y o u have de¯ned asa VAR.
In th e ex ample b elow th e tab le name is Items.

eg:

MODULE ListItems;

.....

VAR

Items*: SqlDB.Table;

(* anchor for database *)

.....

You also mu stsu pply aProcedu re called ItemsN otī er,wh ich is wh ere processing continu es
u pon detection ofth e mou se click. Th ere mu stb e aSqlDB .Tab le declaration and aProcedu re
TableN otī er de¯nedfor ever y M y SQ l Tab le y ou wish to h ave agriddisplay ed u pon aform th at
u ser interaction is requ ired.

PROCEDURE ItemsNotifier* ( t : SqlDB.Table ;

row, col : INTEGER;

modifier : SET);

7.6.17 Linked SQL C o ntro ls

O ften aprogram will needto access mu ltiple tab lesfrom adatab ase atth e sametime. Display ing
fath er ¡> ch ild (1 ¡> many ) relationsh ips b etween two (or more) tab les display ing datain
th eir own SQ L grids is acommon featu re ofu ser interfaces. eg: Invoices,parts lists,etc.

To ach ieve th is,th e program will needto de¯ne ,for each tab le,th e following :

1. aSqlB D.Tab le variab le for each tab le
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2. aO b eron RE CO RD areafor each tab le

and optionally

3. aSqlDB Tab le control for any grid resu lts lay ou trequ ired.

4. tab le N otī ers for each tab le u sing aSqlDB Tab le control.

See th e ex ample ex tractb elow from program,Q u ickqu ote,for ex amples ofth is.

MODULE Quickquote;

.....

VAR

.....

(* ====== SQL Table anchors ======= *)

cl* : SqlDB.Table; (* client table anchor *)

stk*: SqlDB.Table; (* Stock table anchor *)

(* -- other anchors -- *)

qhdr* : SqlDB.Table; (* Quote_Header table anchor *)

qitem*: SqlDB.Table; (* Quote_Item table anchor *)

.....

(* ====== Oberon/SQL RECORD LAYOUTS ====== *)

Quote_header* : RECORD (* Quote Header Record *)

QTS_CLIENT_CODE* : ARRAY 5 OF CHAR; (* key *)

QTS_QUOTE_NO* : INTEGER; (* key *)

QTS_QUOTE_DATE* : Dates.Date;

QTS_MEMO_PAGE* : SqlDB.Blob;

END;

Quote_items* : RECORD (* Quote Item Record *)

QU_CLIENT_CODE* : ARRAY 5 OF CHAR; (* key *)

QU_QUOTE_NO* : INTEGER; (* key *)

QU_ITEM_SEQ* : INTEGER; (* key *)

QU_STOCK_CODE* : ARRAY 20 OF CHAR;

QU_STOCK_DESCRIPTION* : ARRAY 80 OF CHAR;

QU_BUY_PRICE* : Dialog.Currency;

QU_QUOTED_PRICE* : Dialog.Currency;

QU_QUANTITY_REQUIRED* : INTEGER;

END;

.......
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PROCEDURE qhdrNotifier* ( t : SqlDB.Table;

row, col : INTEGER;

modifier : SET);

(* W h en th e u ser clicks u pon an row/ colu mn entry display ed in th e Q uoteHeader SQ L Tab le
Control, th is code will attemptto ¯nd ( b y SQ L select) th e cor responding Q uote Item tab le
records b elonging to th is qu ote anddisplay th em in th eir own SQ LTab le Control. (aty pical one
to many display concept,eg fath er ¡> ch ild relationsh ip ) * )

BEGIN

Dialog.ShowStatus("Clicked in qhdr");

qhdr.Read(row, Quote_header); (* read clicked on row *)

Dialog.ShowStatus("Client Selected : " +

Quote_header.QTS_CLIENT_CODE );

qitem.Exec("select * from quote_item where QU_CLIENT_CODE=

:Quickquote.Quote_header.QTS_CLIENT_CODE ");

(* read header items list using data from Quote Header table *)

Dialog.Update(qitem); (* update qitems display *)

END qhdrNotifier;

(* ============== *)

PROCEDURE qitemNotifier* ( t : SqlDB.Table;

row, col : INTEGER;

modifier : SET);

BEGIN

Dialog.ShowStatus("Clicked in qitem");

END qitemNotifier;

( *** end code extract *** )
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Figu re 7.5: G u iForm display ing M y SQ L 1 ¡> Many record relationsh ip

Th e u ser h as clicked on Q u ote Header SQ L Tab le Control, ClientCode ¯eld "45"and th e
Q u ote Items SQ l tab le Control now display s datafou nd for th atClient's Q u ote(4545). N otice
th e vertical Scroll B ar on th e Q u ote h eader,th ese SQ LTab le Control's allowing viewing b y th e
u ser ofmany Q u ote Header/ Items records. 1 5

However,itis possib le to c̀ompress'acolu mn completely on th e display edform,th u s sh owing
two vertical lines togeth er,ab itprimitive b u tu sefu l. Simply drag one dividing vertical line with
y ou r mou se u ntil th e display ed information disappears

W h en atab le control is generated b y aprogram, rath er th an b y manu al form creation, it
is notnecessar y to link itto aglob al tab le pointer variab le. Instead,th e tab le pointer can b e
directly passedas parameter in th e call to

SqlControls.dir.N ewTab leO n(tab le).

1 5As o f B lackbo x versio n 1.4it is no t po ssiblet o t o co ntro l t h elayo u t o f t h eco lu m ns,except fo nt size, t h u s
h eadings,co lo u r,ju st i¯cat io n,etc canno t beadju sted. Th eSQL tabledesign h o w evercan h elp w it h t h eh eadings
bym aking t h em as descript iveas po ssiblet o t h eu ser(if no t t o t h epro gram m er!)
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7.7 E ditingM y SQL T able E ntries

A s mentioned in th e standard B lackb ox O b eron manu al, y ou cannotmodify (edit) data in
SQ L display edtab le controls.1 6 However we can still allow u ser th e u pdate facility with alittle
ingenu ity . In th e ex ample display ed b elow th e ¯elds we wish to allow editing u pon are display ed
as a'side b ar' to th e main M y SQ L Tab le display on th e left. A s th e u ser b rowses arou nd th e
M y SQ LTab le, u pon amou se click (cu r rently eith er leftor righ tclick) in any colu mn th en,that
row s datais readinto th e Modu les RE CO RD areab y ex ecu tion ofth e user sup p lied SQLNoti ēr
Procedureanddisplay edin th e 'side b ar'¯elds,th e u ser may edit any ofth e display ed¯elds,and
u pon pressing th e Update b u tton th atrecordwill b e u pdatedandth e M y SQ L tab le refresh ed
to sh ow th e newly entered valu es.

Figu re 7.6: E ditM y SQ LTab le u sing 'side b ar ¯elds'

In th e ab ove snapsh ot, we h ave ch anged th e price from $13.00 to $9.00 for stock item
CA B 10002, b u th ave notpressed Update .

Insteadofu sing a'side b ar'we cou ld ju stas easily u sedamodal form,see Ch apter 10,wh ere
u pon clicking on th e colu mn,anew form with th e ¯elds for th e row selectedwou ld b e display ed

1 6In m y o pinio n a m ajo rfailing o f t h eSQL interfaceu nder B lackbo x O bero n , bu t t h erearefairly o bvio u s
tech nical reaso ns fo rth is.
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for editing, u pon pressing th e Update or Delete b u ttons ofth e called form,th e appropriate
¯eld validation and M y SQ l comamnds wou ld modify th e datab ase and refresh ed th e display ed
M y SQ LTab le.

PRO CEDU RE invN o t i¯er*(t : Sq lDB .Table;
ro w ,co l : INTEG ER;
m o di¯er: SET);

B EG IN
inv.Read(ro w ,Invent o ry);
Dialo g.U pdate(inv);

END invN o t i¯er;
(*= = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE invU pdate*;(*u pdatecu rrent invent o ryreco rd *)
VAR
B EG IN
inv.base.Exec("DELETE FRO M invent o ryW H ERE

:Qu ickq u o te.Invent o ry.CATEG O RY = CATEG O RY
AND :Qu ickq u o te.Invent o ry.STK CO DE = STK CO DE ");

(*deletecu rrentlyselected reco rd *)
Qu ickq u o teU t ils.Sq lDate(Invent o ry.STK SEQ);

(*get sysdatein M ysq l fo rm at yyyy-m m -dd, u pdateinvent o ryreco rd *)
inv.base.Exec("INSERT INTO invent o ryVALU ES

(:Qu ickq u o te.Invent o ry)");
inv.base.Co m m it();

(*insert m o di¯ed reco rd *)

inv.Exec("SELECT *FRO M INVENTO RY
O RDERB Y CATEG O RY ,STK CO DE");

Dialo g.U pdate(inv);
(*redisplayu pdated tablereo rds *)

END invU pdate;
(*= = = = = = = = = = = = = = = = = *)
PRO CEDU RE invDelete*;(*deletecu rrent invent o ryreco rd *)
B EG IN
inv.base.Exec("DELETE FRO M invent o ry

W H ERE CATEG O RY = :Qu ickq u o te.Invent o ry.CATEG O RY
AND STK CO DE = :Qu ickq u o te.Invent o ry.STK CO DE ");

inv.base.Co m m it();
inv.Exec("SELECT *FRO M INVENTO RY

O RDER B Y CATEG O RY ,STK CO DE");
Dialo g.U pdate(inv);

END invDelete;
(*= = = = = = = = = = = = = = = = = = = = = = *)

Figu re 7.7: Code to Update / Delete selectedM y SQ l Tab le E ntry
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7.8 D esign rules

Th e following paragraph s are taken from th e B lackb ox O b eron SQ L reference information,as
th ey are rules th ey are copied ver b atim - c° O b eron Microsy stems.1 7

Th is section gives some ru leswh ich sh ou ldb e followedwh en designing adatab ase application.
Th e reason for each r u le is given after th e r u le in italics.

1. Interactors or atleastth eir ty pes mu stb e ex portedifth ey sh ou ld b e u sedas place h olders
in SQ L statements.

Non-exp or ted typ es aren ot accessibleth rough metap rogramming, and th us con trols an d the
SQL str ingtran slation mechan ism could n ot beused w ith them.

2. A glob ally anch oreddatab ase andall its tab le pointers mu stb e setto N IL ifth e datab ase
ou gh tto b e closed.

Ifaglobalp oin ter var iableis n ot set to NIL, thegarbagecollector can n ot reclaim thedata
structures an ch ored in it.Up on garbagecollection of adatabase, thedatabaseis closed if
thereareno morep oin ters to it.Notethat atablecon tain s ap oin ter to its databaseobject
and th us an ch or s it.

3. A datab ase pointer sh ou ld notb e declaredas glob al variab le.

Normally thereareglobaltable p oin ters, w h ich con tain references to their databases. A
globaldatabase p oin ter w ould beonemore p oin ter to set to NIL even tually;and anch or
v iew s can only set tablep oin ters to NIL.

4. Datab ase.E x ec may only ex ecu te n on-row-return ing (no resu lts tab le) statements, e.g.
DE LE TE or IN SE RT. N ote: Tab le.b ase.E x ec is equ ivalentto Datab ase.E x ec b ecau se a
Tab le control points to its Datab ase control.

A result tablemust always beassigned to atableand v iathetableto an in teractor , otherw ise
it can n ot beaccessed by theap p lication.

5. Tab le.E x ec sh ou ld only ex ecu te row-retu rning (resu lts tab le) statements,e.g.,SE LE CT.

N ote:Tab le.b ase.E x ec is equ ivalentto Datab ase.E x ec b ecau se aTab le control points to its
Datab ase control.

1 7Ih aveadded so m erem arks also .
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6. Th e order andty pes (b u tnotnecessarily th e names) of̄ elds in an interactor variab le mu st
match th ose de¯ned in th e SQ L datab ase. Th e nu m b er of¯elds mu stb e th e same as th e
nu m b er ofcolu mns.

eg:

Oberon interactor record MySQL table definition

inrec* : RECORD CREATE TABLE Ownership

company_owner : INTEGER; ( owner INTEGER,

owner_by : INTEGER; owned INTEGER,

percent_owned : INTEGER; percent INTEGER

END; PRIMARY KEY ( owner ) );

7. O nly completetab lesmay b eassignedto an interactor b y Tab le.Read,no partial assignment
is allowed.

Theremust bea cor resp on dingO beron ēld dē ned for every ēld in theM ySQL table
dē n ition , liketheexamp leabove.

8. Th e cor respondence ofresu lttab le colu mns andinteractor ¯elds is given b y th eir respective
declaration order. N estedarray s, records and pointers are h andled recu rsively .

9. Pointers mu stnotb e N IL ex ceptfor PO IN TE R TO A RRAY O F CHA R wh ich are allo-
catedau tomatically ifth e pointer is N IL or ifth e b ou ndarray is too small to receive th e
cor responding string.

10. Scalar resu ltvariab les are treatedas tab les with tab le.rows = 1 andtab le.colu mns = 1.

That is: aSE LE CT C O UNT(ID)FRO M A CLA SS statemen t w illreturn theresult in a
SQLTablew ith oneentry { thecoun t of records foun d

11. A fter an SQ L statementwh ich may render a row inconsistentwith th e datab ase, u se a
SE LE CTstatementto re-estab lish consistency .

For examp le, an in teractor may stillcon tain thevalueofarow w h ich has just been deleted
th rough aDE LE TE statemen t.E xec on thetablew ill°ush theold result tableand p ossibly
assign anew one, th us refresh ingthedis p layed M ySqlrecords
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T he Repo rtG enerato r : B xRepG en

W h ile th e reportpossib ilities u sing O b eron Views are ex tremely powerfu l,th ey are ab itcomplex
at̄ rstapproach ,wh ile developing M y SQ Lprogramsth e programmer often needs 'qu ick' reports
to ch eck ou tth e cu r rentstate oftab les b eing u sed. Th erefore, I wrote th e program B xRep G en
(B lackb ox Reportgenerator ) to solve th is prob lem.Th e complete code is su ppliedh ere,h opefu lly
as an aidto fu th er developmentb y oth er O b eron u sers.

Th e b elow form snapsh ots sh ow th e steps necessar y to generate ab asic standard reportofa
u ser selected Datab ase Tab le. Th is was th e tool u sedto generate th e b ase ofth e Karin Report
sh own in 9.2.2

Figu re 8.1: B x RepG en -Sh ow availab le Datab ases

A fter th e u ser h as pressedth e Sh ow DB b u tton, B x RepG en display salistofall th eavailab le
databases accessab le b y M y SQ L.
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Figu re 8.2: B x RepG en -Sh ow Tab les in selectedDatab ase

B y clicking on th e desireddatab ase in th e listdisplay edandth en press Sh ow Tab les b u tton
th en th e availab le Tables in th atdatab ase will b e display ed.
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Figu re 8.3: B x RepG en -Describ e SelectedTab le

B y clicking on th e desiredTablein th e listdisplay ed,th en pressing th e Describ e Tab le will
display th eFields in th e ch osen Tab le.
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Figu re 8.4: B x RepG en -Display SelectedFields in SelectedTab le

You th en click on th e requ iredFields,(visiteach display ed¯eld(row) in tu rn andclick once),
from th e display ed listofField Names,wh en y ou h ave ch osen th e desired ¯elds,th en click on
Display Fields b u tton to display anew listin th e righ th andtab le display .
B y entering datain th e two ¯elds b elow th is tab le y ou can enter FieldHeading information

and ifnecessar y a¯eldwidth valu e. You may revisitany ¯eld in th is listandtu rn its selection
statu s to 'Y' or 'N '.
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Figu re 8.5: B x RepG en -Th e G eneratedReport

E nter th eReportN ameandits O DB CA liasname in th etop two ¯elds,th en press G en. Report
to generate th e complete report.

You mu stsave th is generated reportin th e appropriate B lackb ox O b eron M O D folder,th en
compile th e report. Th ere sh ou ld b e no er rors !

You wou ld u su ally place aentry for th is reportin amenu for easy ex ecu tion, ofcou rse th e
reportmay b e r u n from aprogram ifdesired. Refer to page 134.

N ow y ou may editth e reportto su ity ou ex actneeds.
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M O DU LE B xrepgen;

(*©"StdCm ds.O penAu xDialo g('B xrepgen/Rsrc/B xrepgen','Repo rt G enerat o r')"*)

(*
sim plerepo rt generato rfo rM ySQL databases

(c)2001,B rett S H allet t : Drago n CitySystem s

)

IM PO RT
Dialo g, View s, Strings, TextM o dels, TextCo ntro llers, TextM appers, TextView s, Po rts, Tex-

tRu lers,Sq lDB ,Sq lCo ntro ls,StdLo g,DcsU t ils;

CO NST
sh o w db = 0;sh o w tbls = 1;describetbl = 2;displaysq l = 3 ;(*fo rselect°ag sw itch *)
CO NST

tcch ar= 0;tcint = 1;tcreal = 2;tcdate= 3 ;tct im e= 4;(*fo r¯eld data typesw itch *)
VAR
t : TextM o dels.M o del;f: TextM appers.Fo rm at ter;v: TextView s.View ;
r: TextRu lers.Ru ler; (*co nnect io ns t o text o u tpu t area *)

select°ag : INTEG ER;(*sw itch set w h en u serpresses part icu larbu t t o n*)

repo rt¯eldh eading*: ARRAY 3 2 O F CH AR;
repo rt¯eldw idt h * : INTEG ER;

B xtable*: Sq lDB .Table; (*anch o rfo rdatabase*)
B xG enTbl*: Sq lDB .Table;

lc : RECO RD (*lo wercaseco pies o fvario u s ¯elds text u al nam es *)
databasenam e: ARRAY 64O F CH AR;
tablenam e: ARRAY 64O F CH AR;
repo rtnam e : ARRAY 64O F CH AR;

END;

dlg*: RECO RD
repo rtnam e* : ARRAY 3 2 O F CH AR;
aliasnam e* : ARRAY 3 2 O F CH AR;
END;

co nn*: RECO RD
id*,
passw o rd*,
database*,
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driver*: ARRAY 3 2 O F CH AR;
statem ent*: ARRAY 1024O F CH AR;

END; (*databaseaccess ¯elds *)

dbs*: RECO RD
databasenam e*: ARRAY 3 2 O F CH AR;

END; (*reco rd fo rdatabasenam e*)

tbls*: RECO RD
tablenam e*: ARRAY 3 2 O F CH AR;

END;(*reco rd fo rtablenam e*)

describe°ds*: RECO RD
¯eld* : ARRAY 64O F CH AR;
type* : ARRAY 20 O F CH AR;
fnu ll* : ARRAY 4O F CH AR;
fkey* : ARRAY 3 O F CH AR;
defau lt*: ARRAY 7 O F CH AR;
extra* : ARRAY 5 O F CH AR;
END; (*data as ret u rned byM ySQL describeco m and *)

B x¯elds*: RECO RD
m ysq ltablenam e* : ARRAY 64O F CH AR;

¯eldseq * : INTEG ER;
repo rt¯eld°ag* : ARRAY 2 O F CH AR;

m ysq l̄ eldnam e* : ARRAY 64O F CH AR;
m ysq l̄ eldtype* : ARRAY 20 O F CH AR;
o bero n¯eldnam e* : ARRAY 64O F CH AR;
o bero n¯eldh eading*: ARRAY 3 2 O F CH AR;
o bero n¯eldtype* : ARRAY 20 O F CH AR;
o bero n¯eldco de* : INTEG ER;(*fo r¯eldtypecaseselects *)
o bero n¯eldsizem * : INTEG ER; (*scale*)
o bero n¯eldsized* : INTEG ER;(*precisio n *)
repo rt¯eldw idt h * : INTEG ER;(*fo rrepo rt h eading/co lu m n o u tpu t o nly*)
co m m ents* : ARRAY 255 O F CH AR;

END;(*selected ¯eldnam es tablefo rco degenerat io n and o u tpu t t o B x¯elds table*)

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE setu pRu lers;(*fo rco degenerat io n *)
CO NST
cm = 10 *Po rts.m m ;(*u niversal u nit s *)

VAR
reccnt : INTEG ER;
x ,y,z : INTEG ER;
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B EG IN

t := TextM o dels.dir.New ();(*createem ptytext carrier*)
f.Co nnectTo (t); (*co nnect a fo rm at terto text *)

r:= TextRu lers.dir.New (NIL);(*set u p ru lers fo rt h erepo rt *)

TextRu lers.AddTab(r,10 *Po rts.m m );
TextRu lers.AddTab(r,20 *Po rts.m m );
TextRu lers.AddTab(r,3 0 *Po rts.m m );
TextRu lers.AddTab(r,40 *Po rts.m m );
TextRu lers.AddTab(r,50 *Po rts.m m );
TextRu lers.AddTab(r,60 *Po rts.m m );
TextRu lers.AddTab(r,70 *Po rts.m m );
TextRu lers.AddTab(r,80 *Po rts.m m );
TextRu lers.AddTab(r,100 *Po rts.m m );

(*set u p TAB S fo rrepo rt *)
TextRu lers.SetRigh t(r,120 *Po rts.m m );

f.WriteView (r); (*writet h eru lertabs *)

END setu pRu lers;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE CreateSq lReco rd (IN table: ARRAY O F CH AR);

VAR
reccnt : INTEG ER;

B EG IN
reccnt := 0;

f.WriteString(table$ );
f.WriteString(" : RECO RD (*O bero n M ySQL reco rd area *)");
f.WriteLn; (*O bero ns SQL reco rd h eader*)

W H ILE reccnt < = B xG enTbl.ro w s -1DO

B xG enTbl.Read(reccnt,B x¯elds );
(*read reco rds 1at a t im e,start ing fro m ¯rst (again)*)

Strings.To Lo w er(B x¯elds.m ysq l̄ eldnam e,B x¯elds.o bero n¯eldnam e);
f.WriteTab;
f.WriteString(B x¯elds.o bero n¯eldnam e$);
f.WriteString("*: ");

f.WriteString(B x¯elds.o bero n¯eldtype$);
f.WriteLn;
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INC(reccnt);
END;
f.WriteTab;
f.WriteString("END;");
f.WriteLn;

END CreateSq lReco rd;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE CreateSq lClo se(IN nam e: ARRAY O F CH AR);
B EG IN
f.WriteString("(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)");
f.WriteLn;
f.WriteString("PRO CEDU RE Clo seSQL;");
f.WriteLn;
f.WriteString("B EG IN");
f.WriteLn;
f.WriteString("IF ");f.WriteString(nam e$);f.WriteString("# NIL TH EN");
f.WriteLn;

f.WriteTab;f.WriteString(nam e$); f.WriteString(".Clear;");
f.WriteLn;

f.WriteTab;f.WriteString(nam e$);f.WriteString(" := NIL;");
f.WriteLn;
f.WriteTab;f.WriteString("END;");
f.WriteLn;

f.WriteString("END Clo seSQL;");
f.WriteLn;
f.WriteString("(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)");
f.WriteLn;

END CreateSq lClo se;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE CreateSq lO pen(IN nam e: ARRAY O F CH AR);
B EG IN
f.WriteLn;
f.WriteString("PRO CEDU RE O penSQL;");
f.WriteLn;
f.WriteString("VARdb: Sq lDB .Database;(*variabledb canno t bea glo bal variable!*)");
f.WriteLn;
f.WriteTab;
f.WriteString("res: INTEG ER;");
f.WriteLn;
f.WriteString("B EG IN");
f.WriteLn;
f.WriteTab;
f.WriteString("Clo seSQL;");
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f.WriteLn;
f.WriteTab;
f.WriteString("Sq lDB .O penDatabase(co nn.driver,co nn.id,co nn.passw o rd,co nn.database,");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("Sq lDB .async,Sq lDB .sh o w Erro rs,db,res);");
f.WriteLn;
f.WriteTab; f.WriteTab; f.WriteTab;
f.WriteString(" (* o pen th e database u sing variables setu p in reco rd co nn *)");

f.WriteLn;
f.WriteTab;
f.WriteString("IF res = 0 TH EN");
f.WriteLn;
f.WriteTab; f.WriteTab;
f.WriteString(nam e$); f.WriteString(" := db.New Table()");
f.WriteLn;
f.WriteTab;
f.WriteString("ELSIF res < = 3 TH EN");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString('Dialo g.Sh o w M sg("# Sq l:Canno tLo adDriver")');
f.WriteLn;
f.WriteTab;
f.WriteString("ELSE");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString('Dialo g.Sh o w M sg("# Sq l:Co nnect io nFailed")');
f.WriteLn;
f.WriteTab;
f.WriteString("END");
f.WriteLn;
f.WriteString("END O penSQL;");
f.WriteLn;
f.WriteString("(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)");
f.WriteLn;

END CreateSq lO pen;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE CreateRepo rtTabs;(*fo rgenerated repo rt co de*)
VAR
reccnt : INTEG ER;
rc : INTEG ER;

B EG IN
reccnt := 0;
W H ILE reccnt < = B xG enTbl.ro w s DO
B xG enTbl.Read(reccnt,B x¯elds );

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

http://www.fineprint.com


117

(*read reco rds 1at a t im e,start ing fro m ¯rst *)
IF B x¯elds.repo rt¯eld°ag$ = 'Y 'TH EN

(*o nlygenerateprint statem ents fo ru serselected ¯elds *)
f.WriteTab;

f.WriteString('TextRu lers.AddTab(r,');
IF reccnt = 0 TH EN

rc := 1;
f.WriteInt(rc );

ELSE
f.WriteInt(reccnt *25);

END;

f.WriteString('*Po rts.m m );');
f.WriteLn;

CASE B x¯elds.o bero n¯eldco deO F
jtcch ar:
jtcreal,tcint : f.WriteTab;

f.WriteString('TextRu lers.M akeRigh tTab(r);');
f.WriteLn;

(*set tab t o righ t ju st ifyfo rnu m erics *)
jtcdate,tct im e:

END;
END;(*if*)
INC(reccnt);
END;(*w h ile*)
f.WriteLn;
f.WriteTab;
f.WriteString('f.WriteView (r);');
f.WriteLn;

END CreateRepo rtTabs;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE CreatePrintDateTim e;
VAR
B EG IN
f.WriteTab;

f.WriteString('Dates.G etDate(date);');
f.WriteString('Dates.DateTo String(date,1,sdate);');
f.WriteString('f.WriteString(sdate$ + "");');
f.WriteLn;
f.WriteTab;
f.WriteString('Dates.G etTim e(no w );');
f.WriteString('Dates.Tim eTo String(no w ,st im e);');
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f.WriteString('f.WriteString(st im e$ );');
f.WriteLn;

END CreatePrintDateTim e;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE CreatePrint H eadings;
VAR
reccnt : INTEG ER;

B EG IN
reccnt := 0;
W H ILE reccnt < = B xG enTbl.ro w s - 1DO
B xG enTbl.Read(reccnt,B x¯elds );

(*read reco rds 1at a t im e,start ing fro m ¯rst *)
IF B x¯elds.repo rt¯eld°ag$ = 'Y 'TH EN

(*o nlygenerateprint statem ents fo ru serselected ¯elds *)
f.WriteTab;
f.WriteString('f.WriteTab;');
f.WriteLn;
f.WriteTab;
f.WriteString('f.WriteString("');f.WriteString(B x¯elds.o bero n¯eldh eading$);
f.WriteString('");');
f.WriteLn;

END;(*if*)
INC(reccnt);
END;(*w h ile*)
f.WriteLn;
f.WriteTab;
f.WriteString('f.WriteLn;');
f.WriteLn;

END CreatePrint H eadings ;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE CreatePrintStatem ents;
CO NST

tcch ar= 0;tcint = 1;tcreal = 2;tcdate= 3 ;tct im e= 4;
(*B xRepG en ¯eld data types co defo rCASE ,no t a B lackbo x typeco de!*)

VAR
reccnt : INTEG ER;

B EG IN
reccnt := 0;
W H ILE reccnt < = B xG enTbl.ro w s -1DO

B xG enTbl.Read(reccnt, B x¯elds );
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(*read reco rds 1at a t im e,start ing fro m ¯rst *)
IF B x¯elds.repo rt¯eld°ag$ = 'Y 'TH EN

(* o nly generate print statem ents fo r u ser selected ¯elds *)

CASE B x¯elds.o bero n¯eldco deO F
jt cch ar:

f.WriteTab;f.WriteTab;
f.WriteString('f.WriteTab;'); f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("f.WriteString(");f.WriteString(lc.tablenam e);
f.WriteString(".");f.WriteString(B x¯elds.o bero n¯eldnam e$);
f.WriteString("$);");
f.WriteLn;
f.WriteTab;f.WriteTab;

f.WriteLn;

jt cint :
f.WriteTab;f.WriteTab;
f.WriteString('f.WriteTab;'); f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("f.WriteInt(");f.WriteString(lc.tablenam e);
f.WriteString(".");f.WriteString(B x¯elds.o bero n¯eldnam e$);
f.WriteString(");");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteLn;

jtcreal :
f.WriteTab;f.WriteTab;
f.WriteString('f.WriteTab;'); f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("f.WriteRealFo rm (");f.WriteString(lc.tablenam e);
f.WriteString(".");f.WriteString(B x¯elds.o bero n¯eldnam e$);
f.WriteString(",7,");
f.WriteInt(B x¯elds.o bero n¯eldsizem );
f.WriteString(",-");
f.WriteInt(B x¯elds.o bero n¯eldsized);
f.WriteString(",'');");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteLn;

jtcdate:

f.WriteLn;
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f.WriteTab;f.WriteTab;
f.WriteString('f.WriteTab;'); f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("Dates.DateTo String(");f.WriteString(lc.tablenam e);
f.WriteString(".");f.WriteString(B x¯elds.o bero n¯eldnam e$);
f.WriteString(",0,sdate);");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("f.WriteString(sdate$);");
f.WriteLn;f.WriteLn;

jtct im e:

f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString('f.WriteTab;'); f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("Dates.Tim eTo String(");f.WriteString(lc.tablenam e);
f.WriteString(".");f.WriteString(B x¯elds.o bero n¯eldnam e$);
f.WriteString(",0,st im e);");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString("f.WriteString(st im e$);");
f.WriteLn; f.WriteLn;

END; (*case*)
END;(*if*)
INC(reccnt);

END;(*w h ile*)
f.WriteTab;f.WriteTab;

f.WriteString("f.WriteLn;");f.WriteLn;

END CreatePrintStatem ents;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE CreatePrintAll (IN database,table: ARRAY O F CH AR);
B EG IN

f.WriteString('PRO CEDU RE PrintAll*;');
f.WriteLn;
f.WriteString('CO NST ');
f.WriteLn;
f.WriteTab;
f.WriteString('cm = 10 *Po rts.m m ;(*u niversal u nit s *)');
f.WriteLn;
f.WriteString('VAR');
f.WriteLn;
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f.WriteTab;
f.WriteString('t : TextM o dels.M o del;f : TextM appers.Fo rm at ter;v : TextView s.View ;');
f.WriteLn;
f.WriteTab;
f.WriteString('r: TextRu lers.Ru ler;');
f.WriteLn;
f.WriteTab;
f.WriteString('reccnt : INTEG ER;');
f.WriteLn;
f.WriteTab;
f.WriteString('date: Dates.Date;');
f.WriteLn;
f.WriteTab;
f.WriteString('no w : Dates.Tim e;');
f.WriteLn;
f.WriteTab;
f.WriteString('sdate: ARRAY 40 O F CH AR;');
f.WriteLn;
f.WriteTab;
f.WriteString('st im e: ARRAY 16 O F CH AR;');
f.WriteLn;
f.WriteLn;
f.WriteString('B EG IN');
f.WriteLn;

f.WriteTab;
f.WriteString("t := TextM o dels.dir.New ();");
f.WriteLn;
f.WriteTab;
f.WriteString("f.Co nnectTo (t);");
f.WriteLn;
f.WriteTab;
f.WriteString("r:= TextRu lers.dir.New (NIL);");
f.WriteLn;

CreateRepo rtTabs;

f.WriteTab;
f.WriteString(database);f.WriteString('.Exec("SELECT *FRO M ');
f.WriteString(table);f.WriteString('");');
f.WriteLn;
f.WriteTab;
f.WriteString('IF ');f.WriteString(database);f.WriteString(".ro w s = 0 TH EN");
f.WriteLn;
f.WriteTab;f.WriteTab;
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f.WriteString('f.WriteString("N o reco rds fo u nd");');
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString('RETU RN;');
f.WriteLn;
f.WriteTab;
f.WriteString('END;(*ch eckfo rno reco rds read *)');
f.WriteLn;

CreatePrintDateTim e;
CreatePrint H eadings;

f.WriteTab;
f.WriteString('reccnt := 0;');
f.WriteLn;
f.WriteTab;
f.WriteString('W H ILE reccnt < = ');f.WriteString(database);f.WriteString(".ro w s -1DO ");
f.WriteLn;
f.WriteTab;f.WriteTab;
f.WriteString(database);f.WriteString(".Read(reccnt,");f.WriteString(lc.tablenam e);
f.WriteString(");");
f.WriteLn;

CreatePrintStatem ents;

f.WriteTab;f.WriteTab;
f.WriteString('INC(reccnt);');
f.WriteLn;
f.WriteTab;
f.WriteString('END;(*w h ilelo o p *)');
f.WriteLn;
f.WriteTab;
f.WriteString('f.WriteString("****End Repo rt ****");');
f.WriteLn;
f.WriteTab;
f.WriteString('v := TextView s.dir.New (t);');
f.WriteLn;
f.WriteTab;
f.WriteString('View s.O penAu x(v,"');f.WriteString(lc.tablenam e$);f.WriteString('List ");');
f.WriteLn;

f.WriteString('END PrintAll;');
f.WriteLn;
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END CreatePrintAll;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE CreatePream ble(IN tablenam e,repo rtnam e: ARRAY O F CH AR);
VAR
tm p1: ARRAY 64O F CH AR;

B EG IN
tm p1:= "defau ltrepo rt";
IF repo rtnam e$ # ""TH EN
tm p1:= repo rtnam e$;
END;

f.WriteString("M O DU LE Repo rts");
f.WriteString(tm p1$ + ";");
f.WriteLn;

f.WriteString("IM PO RT Dialo g,Dates,Strings,Sq lDB ,Sq lCo ntro ls,Po rts,View s,");
f.WriteLn;
f.WriteTab; f.WriteTab;
f.WriteString("TextM o dels,TextCo ntro llers,TextM appers,TextRu lers,TextView s;");

f.WriteLn;

f.WriteString("VAR");
f.WriteLn;
f.WriteString("co nn : RECO RD (*co nnect t o databasevariables *)");
f.WriteLn;
f.WriteTab;
f.WriteString("id*,");
f.WriteLn;
f.WriteTab;
f.WriteString("passw o rd*,");
f.WriteLn;
f.WriteTab;
f.WriteString("database*,");
f.WriteLn;
f.WriteTab;
f.WriteString("driver*: ARRAY 3 2 O F CH AR;");
f.WriteLn;
f.WriteTab;
f.WriteString("END;");
f.WriteLn;f.WriteLn;

f.WriteString(lc.databasenam e$);f.WriteString("*: Sq lDB .Table;");
f.WriteString("(*anch o rt o M ysq l database*)");
f.WriteLn;f.WriteLn;
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END CreatePream ble;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE CreatePro gF inal (IN tablenam e,repo rtnam e: ARRAY O F CH AR);
VAR
tm p1: ARRAY 64O F CH AR;

B EG IN

tm p1:= "defau ltrepo rt";
IF repo rtnam e$ # ""TH EN

tm p1:= repo rtnam e$;
END;

f.WriteLn;
f.WriteString("B EG IN");
f.WriteLn;

f.WriteTab;
f.WriteString('co nn.id := "";');
f.WriteLn;

f.WriteTab;
f.WriteString('co nn.passw o rd := "";');
f.WriteLn;

f.WriteTab;
f.WriteString('co nn.database:= "');f.WriteString(dlg.aliasnam e$);f.WriteString('";');
f.WriteLn;

f.WriteTab;
f.WriteString('co nn.driver:= "Sq lO dbc";');
f.WriteLn;

f.WriteTab;
f.WriteString("O penSQL;");
f.WriteLn;f.WriteLn;

f.WriteString("END Repo rts");f.WriteString(tm p1$ );f.WriteString(".");
f.WriteLn;

END CreatePro gF inal;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE Clo seSQL*;
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B EG IN
IF B xtable# NIL TH EN

B xtable.Clear;
B xtable:= NIL;

END;

IF B xG enTbl # NIL TH EN
B xG enTbl.Clear;
B xG enTbl := NIL;

END;

END Clo seSQL;
(*= = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE O penSQL*;
VARdb1,db2 : Sq lDB .Database;

res: INTEG ER;
tm ps : ARRAY 5 O F CH AR;

B EG IN

Clo seSQL;

(*o pen ¯rst database*)
Sq lDB .O penDatabase(co nn.driver,co nn.id,co nn.passw o rd,co nn.database,

Sq lDB .async,Sq lDB .sh o w Erro rs,db1,res);

Strings.IntTo String(res,tm ps);
Dialo g.Sh o w Stat u s("Res db1is " + tm ps);

IF res = 0 TH EN
B xtable:= db1.New Table();
ELSIF res < = 3 TH EN
Dialo g.Sh o w M sg("# Sq l:Canno tLo adDriver")

ELSE
Dialo g.Sh o w M sg("# Sq l:Co nnect io nFailed")

END;

(*o pen seco nd database*)
Sq lDB .O penDatabase(co nn.driver,co nn.id,co nn.passw o rd,co nn.database,

Sq lDB .async,Sq lDB .sh o w Erro rs,db2,res);

Strings.IntTo String(res,tm ps);
Dialo g.Sh o w Stat u s("Res db2 is " + tm ps);

IF res = 0 TH EN
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B xG enTbl := db2.New Table();
ELSIF res < = 3 TH EN
Dialo g.Sh o w M sg("# Sq l:Canno tLo adDriver")

ELSE
Dialo g.Sh o w M sg("# Sq l:Co nnect io nFailed")

END;

END O penSQL;

(*= = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE execu teTh is (u serstatem ent : ARRAY O F CH AR);
B EG IN

IF (u serstatem ent$ # "")& (B xtable# NIL)TH EN
co nn.statem ent := u serstatem ent$;
Dialo g.U pdate(co nn);
B xtable.Exec(u serstatem ent);(*execu tet h eSQL statem ent entered byth eu ser*)
Dialo g.U pdate(B xtable);(*u pdateth eSQL tabledisplayarea *)

END

END execu teTh is;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE Execu te*;(*at tach ed t o a bu t t o n fo rah h o c q u eries *)
B EG IN
IF B xtable= NIL TH EN
Dialo g.Sh o w Stat u s("SQL Databaseno t O pened");
END;

execu teTh is(co nn.statem ent);
Dialo g.U pdate(co nn);

END Execu te;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE ClearG enArea*;
B EG IN

B xG enTbl.Exec("DELETE FRO M B xF ields");
B xG enTbl.base.Co m m it;

set u pRu lers;(*destro yes anycu rrentlyu sed textM o del area *)

END ClearG enArea;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
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PRO CEDU RE Sh o w DB *;(*press bu t t o n : displayth eavailabledatabasenam es *)
B EG IN
dbs.databasenam e:= '';Dialo g.U pdate(dbs);
tbls.tablenam e:= '';Dialo g.U pdate(tbls);

select°ag := sh o w db;(*set tableno t i¯ercasesw itch *)
Dialo g.Sh o w Stat u s('Sh o w Databases :');

execu teTh is('SH O W DATAB ASES');
Dialo g.U pdate(B xtable);

END Sh o w DB ;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE Sh o w Tables*;(*press bu t t o n : displayth eavaliabletablefo rselected database*)
B EG IN

tbls.tablenam e:= ''; Dialo g.U pdate(tbls);

IF dbs.databasenam e$ = ''TH EN
Dialo g.B eep;

Dialo g.Sh o w Stat u s('N o databaseselected - clickSh o w DB , t h en select a Database');
RETU RN;

END;
select°ag := sh o w tbls;(*set tableno t i¯ercasesw itch *)
Dialo g.Sh o w Stat u s('Sh o w Tables fo r:'+ dbs.databasenam e$ );
execu teTh is('U SE '+ dbs.databasenam e$ );
execu teTh is('SH O W TAB LES');
Dialo g.U pdate(B xtable);

END Sh o w Tables;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE DescribeTable*;(*press bu t t o n : displayth e¯elds o f t h eselected table*)
VAR
ro w : INTEG ER;

B EG IN
IF tbls.tablenam e$ = ''TH EN
Dialo g.B eep;

Dialo g.Sh o w Stat u s('N o Tableselected - clickSh o w Tables,th en select a TableNam e');
RETU RN;

END;
select°ag := describetbl;(*set tableno t i¯ercasesw itch *)
Dialo g.Sh o w Stat u s('DescribeTables :');
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execu teTh is('DESCRIB E '+ tbls.tablenam e$ );

Dialo g.U pdate(B xtable);

END DescribeTable;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE DisplaySq lF ields*;
B EG IN
IF tbls.tablenam e$ = ''TH EN
Dialo g.B eep;

Dialo g.Sh o w Stat u s('N o Tableselected - clickSh o w Tables,th en select a TableNam e');
RETU RN;

END;
B xG enTbl.Exec('SELECT *FRO M B x¯elds');

(* B xG enTbl.Exec('SELECT o bero n¯eldnam e,repo rt¯eld°ag FRO M B x¯elds');*)

Dialo g.U pdate(B xG enTbl);
(*no te: t h is SELECT displays in o w n SQL Tablearea and do es

no t need a casesw itch t o beset see;B xG enTblN o t i¯er*)

END DisplaySq lF ields;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE G enerateRepo rt*;
(*generatea O bero n Reco rd Stru ct u re*)
CO NST
cm = 10 *Po rts.m m ;(*u niversal u nit s *)

VAR
reccnt : INTEG ER;
x ,y,z : INTEG ER;
tm p1 : ARRAY 64O F CH AR;

B EG IN

tm p1:= "";

setu pRu lers;(*destro ys anycu rrentlyu sed textM o del area *)

Strings.To Lo w er(tbls.tablenam e$,lc.tablenam e);

Strings.To Lo w er(dbs.databasenam e$,lc.databasenam e);
lc.databasenam e:= lc.databasenam e+ "DB ";
lc.repo rtnam e:= dlg.repo rtnam e$;

Dialo g.Sh o w Stat u s('G enerateStru ct u refo r:'+ lc.tablenam e$);
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(*= = = = = = generateprint co deh ere= = = = = = = = *)

B xG enTbl.Exec("SELECT *FRO M B xF ields ");
(*select all t h ereco rds in B x¯elds,laterco decan no w sim ply
scan o verth esereco rds u sing B xG enTbl.Read(ro w ,reco rd)statem ents *)

IF B xG enTbl.ro w s = 0 TH EN
StdLo g.String("N o reco rds fo u nd ");
Dialo g.Sh o w Stat u s("N o reco rds fo u nd");
RETU RN;

END;
(*= = = = = = = = = = = = = = G enerateco depro cedu res = = = = = = = = = = = = *)
CreatePream ble(lc.tablenam e,lc.repo rtnam e);
CreateSq lReco rd (lc.tablenam e);
CreateSq lClo se(lc.databasenam e);
CreateSq lO pen (lc.databasenam e);
CreatePrintAll (lc.databasenam e,lc.tablenam e);
CreatePro gF inal (lc.tablenam e,lc.repo rtnam e);

v:= TextView s.dir.New (t); (*createa text view fo rth egenerated text t,abo ve*)
View s.O penAu x(v ,"B xRepG en F ield List");

(*o pen t h etext view in it s o w n w indo w *)

END G enerateRepo rt;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE Co m m it*;
B EG IN
Dialo g.Sh o w Stat u s('Co m m it :');
IF B xtable# NIL TH EN
B xtable.base.Co m m it

END
END Co m m it;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE Clear*;
B EG IN
Dialo g.Sh o w Stat u s('Clear:');
co nn.statem ent := "";
Dialo g.U pdate(co nn);

END Clear;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
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PRO CEDU RE TableN o t i¯er*(t : Sq lDB .Table;
ro w ,co l : INTEG ER;
m o di¯er: SET);

(*th is pro cedu reexecu ted w h enevera u serm o u se'clicks'in a SQL table¯eld,
th evalu eo fro w & co l w ill beset t o t h eclicked o n ro w /co l nu m ber,co u nt ing
fro m 0 *)
VAR
tm p1,tm p2 : ARRAY 5 O F CH AR;
ans : Sq lDB .Ro w ;

reccnt : INTEG ER;

B EG IN

CASE select°ag O F (*th ecaseis co ntro lled byselect°ag w h ich is set byth e
appro priatebu t t o n press o n t h efo rm *)

jsh o w db :

t .Read(ro w ,dbs ); (*read th edatabasenam e*)

jsh o w tbls :

t .Read(ro w ,tbls ); (*read th etablenam e*)

jdescribetbl :

t .Read (ro w ,describe°ds);(*read th etabledescript o r*)

B x¯elds.m ysq ltablenam e := tbls.tablenam e$;
B x¯elds.¯eldseq := ro w ;

B x¯elds.repo rt¯eld°ag := "N";
B x¯elds.m ysq l̄ eldnam e := describe°ds.¯eld$;

Strings.To Lo w er(describe°ds.¯eld$, B x¯elds.o bero n¯eldnam e);
B x¯elds.m ysq l̄ eldtype := describe°ds.type$;

DcsU t ils.Co nvertM ySq lTypeTo O bero n (B x¯elds.m ysq l̄ eldtype,
B x¯elds.o bero n¯eldtype,
B x¯elds.o bero n¯eldco de,
B x¯elds.o bero n¯eldsizem ,
B x¯elds.o bero n¯eldsized );

B x¯elds.co m m ents := "";
B xG enTbl.Exec("DELETE FRO M B x¯elds W H ERE ¯eldseq = :B xrepgen.B x¯elds.¯eldseq ");
B xG enTbl.Exec("INSERT INTO B x¯elds VALU ES (:B xrepgen.B x¯elds )");
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B xG enTbl.base.Co m m it;

END;(*case*)

END TableN o t i¯er;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE B xG enTblN o t i¯er*(t : Sq lDB .Table;

ro w ,co l : INTEG ER;
m o di¯er: SET);

B EG IN
t.Read (ro w ,B x¯elds);

IF B x¯elds.repo rt¯eld°ag = 'N'TH EN
B xG enTbl.Exec('U PDATE B x¯elds SET repo rt¯eld°ag = "Y ",o bero n¯eldh eading = :B xrep-

gen.repo rt¯eldh eading, repo rt¯eldw idt h = :B xrepgen.repo rt¯eldw idt h W H ERE ¯eldseq = :B xrep-
gen.B x¯elds.¯eldseq ');

ELSE
B xG enTbl.Exec('U PDATE B x¯elds SET repo rt¯eld°ag = "N", o bero n¯eldh eading = :B xrep-

gen.repo rt¯eldh eading, repo rt¯eldw idt h = :B xrepgen.repo rt¯eldw idt h W H ERE ¯eldseq = :B xrep-
gen.B x¯elds.¯eldseq ');

END;

B xG enTbl.base.Co m m it;

DisplaySq lF ields;(*redisplayto sh o w u pdated ¯eld ch anges *)

END B xG enTblN o t i¯er;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

B EG IN
(*= = = = = = set u p defau lt s in fo rm = = = = = = = *)
co nn.id := "";
co nn.passw o rd := "";
co nn.database:= "B xRepG en";
co nn.driver:= "Sq lO dbc";

Dialo g.Sh o w Stat u s("B lackbo x Repo rt G enerat o rver1.0");
Dialo g.U pdate(co nn);
O penSQL;

END B xrepgen.

Figu re 8.6: Th e B x RepG en program
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C hapter 9

K̀arin'a sm all B lackbo x O bero n &
M y SQL sy stem

Th is small ex ample B lackb ox O b eron sy stem, called karin, is acomplete working B lackb ox
O b eron program,itconsists ofaVDU Form,its B lackb ox O b eron M O DULE code,a B lackb ox
O b eron Reportprogram andits reportou tpu t.

Figu re 9.1: Karin : collecting th e receiptdataform
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9 .1 T he data co llectingpro gram

Th is program was written for Karin to simply enter h er tax ation receipts into some form of
datab ase so th atsimple reports cou ld b e printedto aid in th e l̄ling ou tofh er tax ation forms.
Th is sy stem does th atjob andth atjob alone,acase ofth e KISS principle1 atwork,th e Form
simply collects th e datawith no allowance for B rowsing, Deleting, E diting th e dataentered {
ju stcollectit.2

M O DU LE K arinReceipts;
IM PO RT Dialo g,Dates,Strings,Sq lDB ,Sq lCo ntro ls,Po rts,View s,

TextM o dels,TextCo ntro llers,TextM appers,TextRu lers,TextView s;
VAR
co nn : RECO RD (*co nnect t o databasevariables *)
id*,
passw o rd*,
database*,
driver* : ARRAY 3 2 O F CH AR;
END;

karinDB *: Sq lDB .Table;(*anch o rt o M ysq l database*)

receipt s*: RECO RD (*O bero n M ySQL reco rd area *)
recdate*: Dates.Date;
su pplier*: ARRAY 40 O F CH AR;
go o ds*: ARRAY 3 0 O F CH AR;
to tal*: Dialo g.Cu rrency;
seq - : INTEG ER;
recnu m ber*: ARRAY 20 O F CH AR;
END;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

Th e ab ove code de¯nes th e RE CO RD stru ctu res u sed b y B lackb ox O b eron M y SQ L inter-
action viaO DB C,con n : RE C O RD h as its valu es setprior to attempting to calling O penSQ L,
th ese valu es are initialised b y th e code atth e ver y b ottom ofth is program ju stab ove "E N D
KarinReceipts."

Th e receip ts : RE C O RD is th e recordareath atM y SQ Lwill RE A D asingle datab ase record
into as th e tab le is processed. Th is RE CO RD mu stmatch ex actly th e dataty pes, b u tnot
necessarily th e var iablenames as de¯ned in th e M y SQ Ltab le de¯nition.

1 K eep It Sim ple- St u pid !
2 t h eco m pletesystem t o o k ab o u t 3 0 m inu tes t o create, ie: dē neth eM ySQL Database, dē neth eTables,

set u p a O DB C entry,w ritet h edata entrym o du leand createth eFo rm ,th en generatea repo rt u sing m y B lackbo x
O bero n Repo rt generat o rt o bu ild t h ebaserepo rt and m o difyt h erepo rt,m akea m enu - ¯nish ed
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PRO CEDU RE Clo seSQL;
B EG IN
IF karinDB # NIL TH EN
karinDB .Clear;
karinDB := NIL;
END;

END Clo seSQL;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE O penSQL;
VARdb: Sq lDB .Database;(*variabledb canno t bea glo bal variable!*)
res: INTEG ER;

B EG IN
Clo seSQL;
Sq lDB .O penDatabase(co nn.driver,co nn.id,co nn.passw o rd,co nn.database,

Sq lDB .async,Sq lDB .sh o w Erro rs,db,res);
(*o pen th edatabaseu sing variables setu p in reco rd co nn *)

IF res = 0 TH EN
karinDB := db.New Table()

ELSIF res < = 3 TH EN
Dialo g.Sh o w M sg("# Sq l:Canno tLo adDriver")

ELSE
Dialo g.Sh o w M sg("# Sq l:Co nnect io nFailed")

END
END O penSQL;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

Th e ab ove code is ty pical ofstandard M y SQ L O pen & Close operations, with some min-
imu al er ror ch ecking, notice th e u se ofth e datade¯ned in th e con n : RE C O RD., esp in th e
SqlDB .O penDatab ase statement.

PRO CEDU RE ClearRec;
B EG IN
receipts.su pplier:= "";
receipts.go o ds := "";
receipts.t o t al.val := 0;;
receipts.t o t al.scale:= 2;
receipts.recnu m ber:= "";

Dialo g.U pdate(receipts);

END ClearRec;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

Th e ab ove code clears th e Forms ¯elds andth en u pdates th e display ed image.
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PRO CEDU RE Save*;
B EG IN
karinDB .base.Exec("INSERT INTO RECEIPTS VALU ES (:K arinReceipts.receipts)");

(*insert th eco m pletereceipts reco rd *)
karinDB .base.Co m m it();

(*ensu rereco rd is w rit ten *)
ClearRec;

END Save;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = *)

Th e ab ove code is Linked to th e B u tton Save,u sing th e O b jectInspector wh en creating th e
Form on page 133,and is ex ecu tedwh en th e u ser presses (clicks on) th e Save b u tton.

Th e code simply inserts th e cu r rentform datainto th e tab le, clears th e form ¯elds th en
retu rns to th e O b eron 'wait' loop.

B EG IN
co nn.id := "";
co nn.passw o rd := "";
co nn.database:= "karinM Y SQL";
co nn.driver:= "Sq lO dbc";
O penSQL;

CLO SE
Clo seSQL;

END K arinReceipts.

Figu re 9.2: Karin : datacollection program dissected

Th e ab ove code is ex ecu tedonce wh en th e program is ex ecu tedandsets u p th e necessar y valu es
for M y SQ L O DB C connections andaccess to b e made.
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9 .2 T he repo rto utput

Th efollowing screen printou tsh owth e receiptrecords u p to th e one ju stenteredb y th edataentry
screen3,th is neatly illu strates th e mu lti-tasking ofM y SQ Lwith th e B lackb ox O b eron program,
as soon as th e record is committedto M y SQ L its availab le for access b y oth er programs,eg: th e
reportprogram 4

Figu re 9.3: Karin : reporting th e collected receiptdata

9 .2 .1 T he repo rtpro gram co de

Th e reportprogram was generate b y asmall program I wrote, B x repG en,wh ich allows me to
ch oose M y SQ L Datab ases,Tab les and Fields ,attach Colu mn Headings,and create th e neces-
sary B lackb ox O b eron code to h ave acomplete simple reportru nning in afew minu tes. Most
developers wou ld prob ab ly u se reportprograms like Cr y stal Reports5,b u tI preferedto keep my
sy stems in th e B lackb ox O b eron framework wh ere possib le,with ou tignoring th e advantages of
u sing apowerfu l tool like Cr y stal Reports.

Th e main advantage ofu sing B x RepG en is th atI do noth ave to b e concernedin rememb er-
ing6to inclu de th e necessar y code requ iredto assemb le aworking report,all th e SQ L connection
code,th e B lackb ox O b eron to SQ L record stru ctu re,and ofcou rse th e record h andling logic to
selectdatafrom th e datab ase. Th e au tomatic generation ofcode to drive th e B lackb ox O b eron

3act u allyt h escreen sh o w s ju st before insert ing t h ereco rd displayed ,as pressing t h eSavebu t t o n clears th e
screen im m ediatelyafterth einsertio n!

4Ih aveseen to o m anySQL Client/Serversystem s t h at u seco m plex bu ®ering sch em es w h ich h o ld reco rds in
m em o ryso yo u cant besure yo u arerepo rting t h elatest reco rds eg: Delph i & Interbase!

5a vastlym o repo w erfu l and co m plex t o o l t h an B xRepG en!
6Ifo u nd w rit ing repo rt pro gram s fro m scratch w as alw ays m o retim eco nsu m ing t h an Ifelt w as necessary-

h ence B xRepG en
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Tex tModels,Tex tMappers,Tex tRu lers,andTex tView interface Modu les certainly makes report
creation ver y easy . From th is b ase reportI add specializ ed code to produ ctth e ex actreport
requ ired.

Itsh ou ld b e noted th atth ere are lots offeatu res notinclu ded in B x RepG en , eg: control
b reaks, h eader & footers, mu lti-tab le selects, and h u ndreds offeatu res th atCry stal Reports
o® ers, h owever B x RepG en is still au sefu l tool.7

9 .2 .2 T he generated repo rtpro gram explained

Th e following section is th e complete reportprogram wh ich produ ced th e reportdisplay ed on
9.2. E ach section ofth e program is ex plained,with th e ex ception ofafew lines ex tracode th e
complete program was generated b y B x RepG en .

M O DU LE K arinRepo rt;
IM PO RT Dialo g,Dates,Strings,Sq lDB ,Sq lCo ntro ls,Po rts,View s,

TextM o dels,TextCo ntro llers,TextM appers,TextRu lers,TextView s;
VAR
co nn : RECO RD (*co nnect t o databasevariables *)
id*,
passw o rd*,
database*,
driver*: ARRAY 3 2 O F CH AR;
END;

karinDB *: Sq lDB .Table;(*anch o rt o M ysq l database*)

receipt s : RECO RD (*O bero n M ySQL reco rd area *)
recdate*: Dates.Date;
su pplier*: ARRAY 40 O F CH AR;
go o ds*: ARRAY 3 0 O F CH AR;
to tal*: REAL;
seq *: INTEG ER;
recnu m ber*: ARRAY 20 O F CH AR;
END;

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

Th e ab ove code de¯nes th e RE CO RD stru ctu res u sed b y B lackb ox O b eron M y SQ L inter-
action viaO DB C,con n : RE C O RD h as its valu es setprior to attempting to calling O penSQ L,
th ese valu es are initialised b y th e code atth e ver y b ottom ofth is program ju stab ove "E N D
KarinReport."

Th e receip ts : RE C O RD is th e recordareath atM y SQ Lwill RE A D asingle datab ase record
into as th e tab le is processed. Th is RE CO RD mu stmatch ex actly th e dataty pes as de¯ned in
th e M y SQ Ltab le de¯nition,natu rally B x RepG en does th is as au tomatically .

7t h egenerated repo rt is a comp lete B lackbo x O bero n M o du leth at can beeasily m o di¯ed by th eu seras
B xRepG en creates B lackbo x O bero n so u rceco de
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PRO CEDU RE Clo seSQL;
B EG IN
IF karinDB # NIL TH EN
karinDB .Clear;
karinDB := NIL;
END;

END Clo seSQL;
(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE O penSQL;
VARdb: Sq lDB .Database;(*variabledb canno t bea glo bal variable!*)
res: INTEG ER;

B EG IN
Clo seSQL;
Sq lDB .O penDatabase(co nn.driver,co nn.id,co nn.passw o rd,co nn.database,

Sq lDB .async,Sq lDB .sh o w Erro rs,db,res);
(*o pen th edatabaseu sing variables setu p in reco rd co nn *)

IF res = 0 TH EN
karinDB := db.New Table()

ELSIF res < = 3 TH EN
Dialo g.Sh o w M sg("# Sq l:Canno tLo adDriver")

ELSE
Dialo g.Sh o w M sg("# Sq l:Co nnect io nFailed")

END
END O penSQL;

Th e ab ove code is ty pical ofstandard M y SQ L O pen & Close operations, with some min-
imu al er ror ch ecking, notice th e u se ofth e datade¯ned in th e con n : RE C O RD., esp in th e
SqlDB .O penDatab ase statement.

(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE Tabs(f :TextM appers.Fo rm at ter;no tabs : INTEG ER);
VAR
cnt : INTEG ER;

B EG IN
FO Rcnt := 1TO no tabs DO f.WriteTab;END;

END Tabs;

Th e Procedu re Tab s, ab ove, is asimple rou tine th atis u sed to position th e printing "cu r-
sor"position wh en writing to th e reportou tpu tTE XTVIE W .Ver y similar to TA B stops in a
W ordProcessor or Ty pewriter.
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(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE PrintAll*;
CO NST
cm = 10 *Po rts.m m ;(*u niversal u nit s *)

VAR
t : TextM o dels.M o del;f : TextM appers.Fo rm at ter;v : TextView s.View ;
r: TextRu lers.Ru ler;
reccnt : INTEG ER;
date: Dates.Date;
no w : Dates.Tim e;
sdate: ARRAY 40 O F CH AR;
st im e: ARRAY 16 O F CH AR;

repto tal : REAL;
stm p : ARRAY 15 O F CH AR;

Th e ab ove code is th e startofPrintA ll procedu re andde¯nes th e local variab les u sed b y th e
report.
N otice th e variab les de¯nedas t,f,v & r th ese are variab les th atlink th e parts ofth e B lackb ox
O b eron Tex tsu b sy stem ie: tis aTex tModel, fth e Formatter wh ich connects to t,and v th e
View wh ich allows th e reportou tpu tto b e seen (and printed). r is aTex tRu ler.(see b elow)

B EG IN
t := TextM o dels.dir.New ();
f.Co nnectTo (t);
r:= TextRu lers.dir.New (NIL);

TextRu lers.AddTab(r,25 *Po rts.m m );
TextRu lers.M akeRigh tTab(r);(*m akeprevio u s TAB st o p righ t ju st i¯ed *)
TextRu lers.AddTab(r,50 *Po rts.m m );
TextRu lers.M akeRigh tTab(r);(*m akeprevio u s TAB st o p righ t ju st i¯ed *)
TextRu lers.AddTab(r,60 *Po rts.m m );
TextRu lers.AddTab(r,9 0 *Po rts.m m );
TextRu lers.AddTab(r,140 *Po rts.m m );
TextRu lers.M akeRigh tTab(r);(*m akeprevio u s TAB st o p righ t ju st i¯ed *)
TextRu lers.AddTab(r,150 *Po rts.m m );

f.WriteView (r);

Th e ab ove code creates th e Tex tModel t and f connected to t, also aTex tRu ler r. Th e
A ddTab code places aTA B position into th e Tex tRu ler,th e M akeRigh tTab code setth e cu r rent
A ddTab as r igh t justi ēd outp ut.Th is is th e easiestway to line u p Cu r rency ¯elds. N ote th at
left justi ēd alignmen t from th e tab is th e defau lt

Th e f.WriteV iew (r);code places th e TA B S onto th e ou tpu tVIE W ,or on th e printedpage if
y ou prefer.
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karinDB .Exec("SELECT *FRO M receipts");
IF karinDB .ro w s = 0 TH EN
f.WriteString("N o reco rds fo u nd");
RETU RN;

END;(*ch eckfo rno reco rds read *)

Th e ab ove code makes th e actu al call to M y SQ L to ¯nd and retu rn th e records need from
th e tab le receip ts h eldin datab ase Karin. Th e code also ch eck ifno records were fou ndandifso
stops th e report

f.WriteString("K arins Receipts ");
Tabs(f,3 );
Dates.G etDate(date);
Dates.DateTo String(date,1,sdate);
f.WriteString(sdate$ + "");
Dates.G etTim e(no w );
Dates.Tim eTo String(no w ,st im e);
f.WriteString(st im e$ );

Th e ab ove code writes th e reporth eading,ex tracts and reformats th e sy stem Date & Time.
N otice th e conversion process requ iredto transform th e actu al sy stem Date & Time valu es into
CHA R for printing. W e h ave to getth e valu e,convertitto aCHA R form andth en we can print
it.

f.WriteLn;f.WriteLn;
f.WriteTab;
f.WriteString("Rec Date");
f.WriteTab;
f.WriteString("Rec # ");
f.WriteTab;
f.WriteString("Su pplier");
f.WriteTab;
f.WriteString("G o o ds");
f.WriteTab;
f.WriteString("To tal");
f.WriteTab;
f.WriteString("Seq # ");

f.WriteLn;f.WriteLn;

Th e ab ove code prints th e colu mn h eadings,th e actu al tex ts were enteredwh en b u ilding th e
reportwith B x RepG en . N ote th e u se ofth e W riteTab wh ich will ensu res cor rectplacementof
th e h eading ab ove th e datavalu es to b e printed later. ( Th e h eading anddataprinting will u se
th e same Tab positioning to ach ieve th is.)
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reccn t:= 0;reptota l:= 0;
W H ILE reccnt < = karinDB .ro w s -1DO
karinDB .Read(reccnt,receipt s);

f.WriteTab;
Dates.DateTo String(receipt s.recdate,0,sdate);
f.WriteString(sdate$ );

f.WriteTab;
f.WriteString(receipts.recnu m ber$);

f.WriteTab;
f.WriteString(receipts.su pplier$);

f.WriteTab;
f.WriteString(receipts.go o ds$);

f.WriteTab;
f.WriteRealFo rm (receipts.t o tal,7,11,-2,'');

f.WriteTab;
f.WriteIntFo rm (receipts.seq ,10,6,'',FALSE);

f.WriteLn;
INC (reccn t);
reptota l:= reptota l+ receipts.tota l;

(* a ccum ula te reporttota l*)
END;(*w h ilelo o p *)
f.WriteLn;

Ta bs(f,5);
f.W riteR ea lForm (reptota l,7,11,-2,'');
f.W riteL n ;
f.WriteString("****End Repo rt ****");
v := TextView s.dir.New (t);
View s.O penAu x(v,"receipts List ");

END PrintAll;

Th e ab ove code is th e actu al 'driving loop' wh ich reads ever y record retu rned b y th e SQ L
SE LE CTab ove. A s each record is printed,itis cou nted& atotal accu mu latedofreceipts.total.
Th e lines ofcode in bo ld were th e lines added b y me after B x RepG en h ad completed its
generation task.

B x RepG en au tomatically generates th e cor rectWritecall for th e particu lar dataty pe for th e
variab le retu rnedfrom M y SQ L.Th e W riteRealForm or W riteIntForm procedu res are generated
as th ey o® er th e mostcontrol over th e ou tpu tformat.8

8Acco rding t o W arfo rd sett ing u p t h eseWriteparam eters is cau sefo rm u ch co nfu sio n t o beginner B lackbo x
O bero n pro gram m er
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(*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = *)
B EG IN
co nn.id := "";
co nn.passw o rd := "";
co nn.database:= "karinM Y SQL";
co nn.driver:= "Sq lO dbc";
O penSQL;

END K arinRepo rt .

Th e ab ove code is ex ecu ted once wh en th e reportis ex ecu ted and itsets u p th e necessar y
valu es for M y SQ L O DB C connections andaccess to b e made

Figu re 9.4: Karin : reportprogram dissected
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M o dal Fo rm E xecutio n

A lth ou gh B lackb ox O b eron is an on-modalsy stem, in th atalmostever y G UI form display ed
can b e 'pu taside' b y th e u ser 1 and retu rnedto wh en desired. Th is is particu lar ly nice way for
th e u ser to operate as th ey can selectoth er programs from th e menu ,u se th em andth en retu rn
to ex actly wh ere th ey were b efore selecting th e oth er program,with ou tloss ofpreviou sly entered
data.

Figu re 10.1: Sh owing two separate program ex ecu ting (non-modal)

In th e ab ove ex ample th e u ser was ru nning th e Q uickQ uote system, and simply ex ecu ted
th e C hequeC on version program b y selecting itfrom amenu ,Q uickQ uotes form display is not
e® ected b y th is oth er ex ecu tion.

In fact B lackb ox O b eron h as no standardmeth od ofmaking forms modal. ie: writing y ou r
own form th atwh en called will ex pectth e calling form to waitfor th e called form to retu rn.

1 so m eexcept io ns areO perating System Dialo gs w h ereth eu seris exp ec ted t o m akea ch o icebefo reco nt inu ing
pro cesing ie: select a inpu t ¯ledialo g,ch o sea printer,etc,w h erem o dal o perat io n m akesense.
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However itis possib le with ou ttoo mu ch e® ortto ach ieve th is.
Th e following ex ample is ex tractedfrom alarger B lackb ox O b eron program, called Q u ick-

Q u ote,th atallowsth e u ser to createanew 'TemplateHeader'recordb y calling adataentry form
from th e cu r rently display ed form b y pressing th e Create Template b u tton,th e caller ap p ear s
to waitfor th e dataentry form to retu rn b efore continu ing processing th e retu rneddata,ie: like
amodal form.

Th is is n ot thecasein reality, h owever thee®ect is s imilar.

10.1 SnapshotsofM O D AL o peratio n

Figu re 10.2: B efore pressing Create Template B u tton
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Figu re 10.3: Firstform waits for u ser to l̄l in secondform

Figu re 10.4: Upon retu rn from secondform,after pressing O K b u tton

N otice th e new entry in th e top M y SQ Ltab le 'LA RG E SYS',wh ich was passed b ack to th e
caller from th e calleddataentry form for insertion into th e Template tab le.
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10.2 H o w wasitdo ne?

Th e modal e® ectwas ach ieved b y u sing th e B lackb ox O b eron eventloop to ou r advantage. If
y ou stu dy th e su pplied B lackb ox O b eron docu mention y ou will see mention to an even t loop ,
th is is an internal loop codedto waitfor an eventto h appen,andth en reactto th atevent, ie;
key b oard press,mou se click,etc,

W h atth is meansto y ou r program in e® ect,is th atafter ex ecu ting aProcedu re,eith er sy stem
or u ser su pplied, B lackb ox O b eron waits for th e nex teventto h appen b efore continu eing
processing, so th erefore ifth e la stcommand in a p rocedureis to callanother form th e calling
program will in e® ectwait !.

W h en th e u ser pressed Create Template ,th e calledform is display ed,th e u ser enters data
into th e display eddataentry ¯elds,wh ich are linkedto ¯elds de¯ned in th e caller

eg: Q u ickQ u ote.templateParas.CO DE ,Q u ickQ u ote.templateparas.DE SC.
User presses O K b u tton wh ich ex ecu testh e procedu re,templateO K*,in th e caller,andth en

closes th e calledform. N ote th atall th e procedu res are de¯nedin th e caller (Q u ickQ u ote),or are
B lackb ox O b eron su ppliedstandardprocedu res,ie: StdCmds.CloseDialog,Q u ickQ u oteTemplate
is only th e calledform,and h as no program code.

Th e O K b u tton is de¯nedas :

Figu re 10.5: De¯nition of O K B u tton

Th e 'trick' is to getth e calledform to ex ecu te aprocedu re in th e caller,andth en close th e
calledform,

Link: Quickquo te.tem plateO K;StdC m ds.C lo seD ialo g

B lackb ox O b eron does notknow th atits b een tricked into processing aform in a'modal'
fash ion !

Th e Cancel b u tton simply ex cu tes a
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Link: StdC m ds.C lo seD ialo g

command and B lackb ox O b eron simply closes th e form, and enters th e even t loop . Th e
calling program does noth ave to ch eck for any dataentry ,rejectedu sage ofth e form,etc,as th e
form s are actu ally fu lly non-modal and considered b y B lackb ox O b eron to b e separate. Th ey
ju stappear to b e modal forms to th e end-u ser.

10.2 .1 QuickQuo te : T em plate P ro cedures

(*= = = = = = = = = = = = = = = Tem platepro cedu res = = = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE tem plateClear;
B EG IN
Tem plate.CO DE := "";
Tem plate.DESCR := "";

END tem plateClear;
(*= = = = = = = = = = = = = = = = = = = *)
PRO CEDU RE tem plateRelo ad;
B EG IN
tem plate.Exec("SELECT *FRO M TEM PLATE o rderbyCO DE");

END tem plateRelo ad;
(*= = = = = = = = = = = = = = = = = = *)
PRO CEDU RE tem plateCreate*;
B EG IN

tem plateparas.°ag := FALSE;
tem plateparas.co de:= "";
tem plateparas.desc := "";

StdCm ds.O penTo o lDialo g('Qu ickQu o tenRsrcnQu ickq u o teTem plate','CreateTem plateH eader');
(*NO TE : t h ecall t o Qu ickq u o teTem plate*m u st*beth elast execu tablestatem ent in t h is pro cedu re

to m akeQu ickq u o te& Qu ickq u o teTem platet o act likeM O DAL fo rm s !!!
B SH 4/1/02 *)

END tem plateCreate;
(*= = = = = = = = = = = = = = = *)
PRO CEDU RE tem plateDelete*;
B EG IN
tem plate.Exec("Deletefro m Tem platew h ereCO DE = :Qu ickq u o te.Tem plate.CO DE");
tem plate.base.Co m m it();
tem plateRelo ad;
Dialo g.U pdate(Tem plate);

END tem plateDelete;
(*= = = = = = = = = = = = = = = = *)

co nt inu es ,!
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PRO CEDU RE tem plateO K*;
(*tem plateO K is called fro m fo rm Qu ickq u o teTem plateO K bu t t o n t o em u lateM O DAL fo rm act io ns
between Qu ickq u o te& Qu ickq u o teTem plate,B SH 4/1/02*)
B EG IN
tem plateparas.°ag := TRU E;
Dialo g.Sh o w Stat u s("Create NEW tem plate : " + tem plateparas.co de + " lim " + tem -

plateparas.desc);

tem plateClear;
tem plate.Exec("Deletefro m tem platew h ereCO DE = :Qu ickq u o te.tem plateparas.co de");
Strings.Replace(Tem plate.CO DE,0,LEN(tem plateparas.co de),tem plateparas.co de);
Strings.Replace(Tem plate.DESCR,0,LEN(tem plateparas.desc),tem plateparas.desc);

tem plate.Exec("Insert int o Tem plateVALU ES (:Qu ickq u o te.Tem plate)");
tem plate.base.Co m m it();
tem plateRelo ad;

END tem plateO K ;
(*= = = = = = = = = = = = = = = = *)
PRO CEDU RE tem plateN o t i¯er*(t : Sq lDB .Table;

ro w ,co l : INTEG ER;
m o di¯er: SET);

B EG IN
Strings.IntTo String(ro w ,tm p1);Strings.IntTo String(co l, tm p2);
Dialo g.Sh o w Stat u s("Clicked in tem plate: ro w : " + tm p1+ "co l :" + tm p2 );

tem plate.Read(ro w ,Tem plate);(*read clicked o n ro w *)

Dialo g.Sh o w Stat u s("Selected CO DE :" + Tem plate.CO DE);

Strings.Extract(Tem plate.CO DE,0,LEN(Tem plate.CO DE),tem plateparas.co de);
Strings.Extract(Tem plate.DESCR,0,LEN(Tem plate.DESCR),tem plateparas.desc);

Dialo g.U pdate(tem plateparas);

tem plitem s.Exec("select * fro m tem plateitem s w h ere TM PLT CO DE = :Qu ick-
q u o te.Tem plate.CO DE ");
(*read TH IS h eaders ITEM S list fro m seco nd table*)
Dialo g.U pdate(tem plitem s);(*u pdatetem plateitem s display*)

END tem plateN o t i¯er;
(*= = = = = = = = = = = = = = = = *)
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P ro gram m ingwithRecursio n

Recu rsive procedu res are ones wh ich call th emselve from with in th eir own code b ody andwh ile
considered 'elegant' b y some compu ter scientists as itleads to mu ch sh orter written code1 ,th ey
are often ver y h ardto deb u g b ecau se ofth e au tomatic2 u se ofth e sy stems 'stack'as each call is
processedto save th e cu r rentvalu es ofvariab les as th e nex tcall is to b e processed.3

Mostcompu ter b ooks give th e ex ample ofcompu ting Factorial to sh ow o® th e recu rsion
tech niqu e4, h owever as I h ave never needed to u se afactorial in my programming career th e
ex ample I will give is areal one from acommercial dataprocessing sy stem I developed many
y ears ago for aclient.5. A noth er classic recu rsion ex ample,with u sefu l application,is th e famou s
Q u ickSortalgroth im wh ich is notonly clever b u tver y fastas well. Recu rsion is also well su ited
to search ing lists & tree stru ctu res.

11.1 P rintingC heque V alue asW o rds

M y clientneededto printch equ es in aformatacceptab le for processing b y th eir B ank andth e
formath adto conform to qu ite strick lay ou t. Th e mostdi± cu ltpartb eing th e printing ofth e
Ch equ es monetor y VA LUE in Tex tW ords as one wou ld h andwrite th e ch equ e.

eg:
inpu t : = 20000

o u tpu t : = "TW ENTY TH O U SAND DO LLARS AND 0 CENTS"

inpu t : 20001.9 9
o u tpu t : "TW ENTY TH O U SAND AND O NE DO LLARS AND 9 9 CENTS"

and NO T
inpu t : 3 45.00
o u tpu t : "TH REE FO U RFIVE 00 CENTS6

1 becau seyou arecalling yourselfand you alreadyh avebeen w rit ten !
2 t h is is t h ec lever part o frecu rsio n
3W arfo rd's bo o ksee1.2 h as a very go o d ch aptero n recu rsio n and it s m ech anics, so I'll assu m eyo u 'veread

th at
4b o ring!
5In Parado x fo rW indo w s, based u po n a AW K pro gram exam plepu blish ed in "Th eAW K Pro gram m ing

Langu age" byAh o , K ernigh an & Weinbergerin 19 88. M y versio n is m o reco m plex du eto Au stralian English
being u sed rath erth an Am erican English . Itranslated int o B lackbo x O bero n w it h o u t t o o m u ch e®o rt
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Translating asingle nu m eric digitto atex tW ord is simply looking u p an A r ray , u sing th e
nu m eric digitas th e ar ray index , wh ere th e real prob lems occu r is th e 'cor rect' grammar and
th e placementofth e 'A N D'wordandplu ral meanings,ie O N E DO LLA R notO N E DO LLA RS,
TW E N TY THO USA N D A N D O N E DO LLA R notTW E N TY THO USA N D O N E DO LLA R,
etc.

Th e main 'trick' to rememb er with recu rsive coding is ,there m ustbe a a well de¯ned
end to the recursio n!. In th e case ofFactorial wh en th e valu e 1 is reach ed,th en th e calcu lation
is complete,andth e program will startretu rning from each call passing th e answer b ack to th e
caller. In th e ex ample ofCh equ e Valu e to Tex tW ords, recu rsion is complete wh en we h ave
processedth e lastdollar u nit.

Th ere are two program sh own h ere, a small testing progrm th atcalls th e N u mToW ords
Procedu re in M O DULE Ch qLib ,andProcedu re IntoW ords wh ich is th e recu rsive procedu re and
is de¯ned local to M O DULE Ch qLib and is notaccessab le to ex ternal procedu res. Th is is a
ty pical ex ample ofinformation h iding th atM O DULE S o® er th e application programmer, only
th e procedu res th atth e u ser (in th is case anoth er programmer ) needs to access are allowed to
b e seen ex ternally to th e M O DULE ,th u s only th e procedu re N u mToW ords is availab le to th e
caller.

Developing recu rsive procedu res is per h aps more natu ral to Math ematical Programmers th an
Commercial Programmers as Math ematicianstendto th ink in small fu nctions calling oth er fu nc-
tions. integrations,etc.7

A s pointed ou tb y W arford recu rsion can cau se large overheads in processing time and stack
manipu lations,h owever th is ex ample does notincu r greatover h eads asth e dep th ofth e recu rsion
is generally qu ite small andth e nu mb er ofvariab les neededto b e kepton th e stack per recu rsion
is also small. A ndrememb er itonly th e procedu res variab les,andsome sy stem information,th at
is placed on th e stack,notth e procedu re itself!

7so do nt w asteyo u rt im etrying t o disco vera rea son t o u serecu rsio n. Irecall m anyyears ago Iw as develo ping
a Text Edit o rin SIM U LA and w as co ding aw ayand at o nepo int Ineeded t o call a 'go t o line'pro cedu re,and I
w as cu rrentlyco ding t h at pro cedu re!- a tru lyrecu rsiveh appening.
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M O DU LE TestDo llarLib;
(*
© "StdCm ds.O penAu xDialo g('B o o k/Rsrc/TestDo llarLib','Co nvert $ t o Text')"""
)
IM PO RT Ch q Lib,StdLo g,Dialo g ,M at h ;

VAR
dlg * : RECO RD

ch eq valu e*: Dialo g.Cu rrency;
w o rds*: ARRAY 200 O F CH AR;
END;

PRO CEDU RE Do*;
B EG IN
Ch q Lib.N u m To W o rds(dlg.ch eq valu e,dlg.w o rds );
Dialo g.U pdate(dlg );

END Do ;

B EG IN
dlg.ch eq valu e.scale:= 2;
END TestDo llarLib.

Figu re 11.1: Calling Ch equ e Conversion Lib rar y

Figu re 11.2: Convert$ valu e to tex tW ords

Th e Modu le ab ove accepts acu r rency valu e from th e u ser form,andwh en Convertb u tton is
pressed,calls N u mToW ords,wh ich will retu rn th e ch equ e valu e in tex tvariab le words.
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M O DU LE Ch q Lib;
(*a set o f tw o pro cedu res t o co nvert a Cu rrencyvalu eint o a string o fw o rds
fo rprint ing ch eq u es,etc

To u se:
yo u rpro gram m u st call N u m To W o rds,w h ich sets u p t h eenviro nm ent fo rth e
recu rsivecalls t o Int o W o rds t o co nvert t h eCU RRENCY valu eint o TEX T W O RDS
su itablefo rprint ing o n a Ch eq u e(fo rexam ple).

N o te: t h et h eo u tpu t Text W o rds is in t h estyleo fa typical h andw rit ten ch eq u e,
w it h co rrect gram m er,no t ju st t h esu bsit u t io n bych aracterpo sit io n.

Typical resu lt s:
eg:
inpu t : (dialo g.Cu rrency)= 20000

o u tpu t : (string)= "TW ENTY TH O U SAND DO LLARS AND 0 CENTS"

inpu t : (dialo g.Cu rrency)= 20001
o u tpu t : (string)= "TW ENTY TH O U SAND AND O NE DO LLARS AND 0 CENTS"

inpu t : 20001.9 9
o u tpu t : "TW ENTY TH O U SAND AND O NE DO LLARS AND 9 9 CENTS"

and NO T
inpu t : 3 45.00
o u tpu t : "TH REE FO U RFIVE 00 CENTS
as u sed byso m elesserch eq u ew rit t ing algo rit h im s.

*)

IM PO RT Dialo g,M at h ,Strings ,StdLo g;
TY PE

string = ARRAY 20 O F CH AR;
bigString = ARRAY 200 O F CH AR;(*bu ild ch eq u evalu setext sentenceh ere*)

VAR

u nits : ARRAY 22 O F string;(*20 entries o f10 ch aracters *)
tens : ARRAY 12 O F string;(*10 entries o f10 ch aracters *)

(*arrayo fnu m eric w o rd eq u ivalences *)

PRO CEDU RE Int o W o rds (do ls : LO NG INT;O U T Ch eq W o rds : ARRAY O F CH AR);
VAR

str1,str2 : bigString;
t do ls,t rem : LO NG INT;

B EG IN
Co nt inu es 7!
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str1:= "*";str2 := "*";

IF do ls > = 1000000 TH EN
t do ls := (do ls DIV 1000000 );
t rem := (do ls M O D 1000000 );
Into W o rds(t do ls,str1);
Into W o rds(t rem ,str2 );

Ch eq W o rds := str1+ "M ILLIO N " + str2 ;
RETU RN
END;

(*pro cess valu es 1M ILLIO N DO LLARS and abo ve*)

IF do ls > = 100000 TH EN
t do ls := (do ls DIV 100000 );
t rem := (do ls M O D 100000 );
Into W o rds(t do ls,str1);
Into W o rds(t rem ,str2 );
IF t rem > = 1000 TH EN
Ch eq W o rds := str1+ "H U NDRED AND " + str2 ;

RETU RN;
ELSE
IF t rem > 0 TH EN
Ch eq W o rds := str1+ "H U NDRED TH O U SAND AND " + str2 ;

RETU RN;
ELSE

Ch eq W o rds := str1+ "H U NDRED TH O U SAND " + str2 ;
RETU RN
END

END
END; (*pro cess valu es 1H U NDRED TH O U SAND DO LLARS and abo ve*)

IF do ls > = 1000 TH EN
t do ls:= (do ls DIV 1000 );
t rem := (do ls M O D 1000 );
IF do ls DIV 10000 > = 20 TH EN
Strings.Extract(tens[ (do ls DIV 100)+ 1],0,9 9 ,str1);

(*picku p string eq u ivalent o fnu m eric valu e*)
Into W o rds(t rem ,str2 );
IF t rem > = 100 TH EN
Ch eq W o rds := str1+ "TH O U SAND " + str2;
RETU RN
ELSE
IF t rem > 0 TH EN

Co nt inu es 7!
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Ch eq W o rds := str1+ "TH O U SAND AND " + str2;
RETU RN

ELSE
Ch eq W o rds := str1+ "TH O U SAND " + str2;
RETU RN

END;
END;

ELSE
Int o W o rds(t do ls,str1);
Into W o rds(t rem ,str2 );
IF t rem > = 100 TH EN
Ch eq W o rds := str1+ "TH O U SAND " + str2;
RETU RN

ELSE
IF t rem > 0 TH EN
Ch eq W o rds := str1+ "TH O U SAND AND " + str2;
RETU RN

ELSE
Ch eq W o rds := str1+ "TH O U SAND " + str2;
RETU RN

END;
END;

END;
END; (*pro cess valu es 1TH O U SAND DO LLARS and abo ve*)

IF do ls > = 100 TH EN
t do ls := (do ls DIV 100 );
t rem := (do ls M O D 100 );

Into W o rds(t do ls,str1);
Into W o rds(t rem ,str2 );
IF t rem > 0 TH EN
Ch eq W o rds := str1+ "H U NDRED AND " + str2;
RETU RN

ELSE
Ch eq W o rds := str1+ "H U NDRED " + str2;
RETU RN

END;
END; (*pro cess valu es 1H U NDRED DO LLO RS and abo ve*)

IF do ls > = 20 TH EN
t do ls := do ls DIV 10;
Strings.Extract(tens[ t do ls + 1],0,9 9 ,str1);

(*get string nam efo rnu m ber*)
t rem := (do ls M O D 10);Int o W o rds(t rem ,str2);
Ch eq W o rds := str1+ "" + str2;

Co nt inu es 7!
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RETU RN
END;

Ch eq W o rds := u nit s[do ls+ 1]+ "";
RETU RN

END Int o W o rds;

(*= = = = = = = = = = = = = = = = = = = = = *)

PRO CEDU RE N u m To W o rds*(do llars : Dialo g.Cu rrency;
O U T do llarsInW o rds : ARRAY O F CH AR);
VAR
tm pprice: REAL;
int do llars : LO NG INT;
int cents : LO NG INT;
strcents : ARRAY 4O F CH AR;

B EG IN

tm pprice:= do llars.val / M at h .IntPo wer(10,do llars.scale);
(*co nvert Cu rrencyto REAL fo rpro cessing *)

int do llars := ENTIER(tm pprice);
int cents := do llars.val M O D 100;

(*extract do llars & cents *)
Strings.IntTo String(int cents,strcents);

IF int do llars = 0 TH EN
do llarsInW o rds:= "ZERO DO LLARS AND " + strcents$

+ "CENTS ";
RETU RN

END;

IF int do llars = 1TH EN
do llarsInW o rds:= "O NE DO LLARAND " + strcents$ + "CENTS ";
RETU RN
ELSE

Int o W o rds (int do llars ,do llarsInW o rds );
do llarsInW o rds := do llarsInW o rds + "DO LLARS AND " + strcents$ + "CENTS ";

END;

END N u m To W o rds;

B EG IN
(*co nversio n tables lo aded O NCE w h en M O DU LE ¯rst called *)

Co nt inu es 7!
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u nit s[1] := "";
u nit s[2] := "O NE ";
u nit s[3 ] := "TW O ";
u nit s[4] := "TH REE ";
u nit s[5] := "FO U R";
u nit s[6] := "FIVE ";
u nit s[7] := "SIX ";
u nit s[8] := "SEVEN ";
u nit s[9 ] := "EIG H T ";
u nit s[10] := "NINE ";
u nit s[11] := "TEN ";
u nit s[12] := "ELEVEN ";
u nit s[13 ] := "TW ELVE ";
u nit s[14] := "TH IRTEEN ";
u nit s[15] := "FO U RTEEN ";
u nit s[16] := "FIFTEEN ";
u nit s[17] := "SIX TEEN ";
u nit s[18] := "SEVENTEEN ";
u nit s[19 ] := "EIG H TEEN ";
u nit s[20] := "NINETEEN ";

tens[1] := "";
tens[2] := "TEN ";
tens[3 ] := "TW ENTY ";
tens[4] := "TH IRTY ";
tens[5] := "FO RTY ";
tens[6] := "FIFTY ";
tens[7] := "SIX TY ";
tens[8] := "SEVENTY ";
tens[9 ] := "EIG H TY ";
tens[10] := "NINETY ";

END Ch q Lib.

Figu re 11.3: Th e Ch equ e Conversion Modu le

PDF created with FinePrint pdfFactory Pro trial version http://www.fineprint.com

http://www.fineprint.com


1 1 .1 . PRIN T IN G C H EQ U E V A LU E A S W O RD S 159

Th e Ch eqLib Modu le, wh en called, sets u p th e tex twords ar ray , th en ex cu tes th e N u m-
ToW ords procedu re,th is ch ecks for valu es less th en or equ al to one (1) dollar and ifso proceses
th atvalu e h ere and retu rns to th e caller, oth erwise th e wh ole dollars valu e is u sed in th e r̄st
call to IntoW ords.

IntoW ords keeps calling itselfrecu rsively , b reaking u p th e wh ole dollars into Millions,Hu n-
dreds ofTh ou sands,Th ou sands,Hu ndreds,Tens, Units u ntil th e lastsingle digitdollar valu e
is ob tained wh ereb y th e program starts its retu rn 'cy cle' passing b ack th e Tex tW ord for th e
cu r rentsingle digit.

In th e following tab le,readdown th e leftside colu m ns th en b ack u p th e righ tcolu mns to get
th e feelofrecu rsion.

ReadDown ReadUp
Processed B y Inpu tDollars Cents Final Tex tW ords
N u mToW ords 1026.34 34 O N E THO USA N D A N D

TW E N TY SIX DO LLA RS
A N D 34CE N TS

W h ole Dollars Remainder Retu rnedTex tW ords
# IntoW ords 1026 "
# IntoW ords 1000 26(dollars) O N E THO USA N D A N D "
# IntoW ords 20 6(dollars) TW E N TY "
# IntoW ords 6 noth ing SIX "

Figu re 11.4: E x ample recu rsion processing

Th is ty pe ofprob lem cou ld also, and u su ally is, b e done in an iterative manner, h owever
th e u se ofrecu rsion provedto b e th e b estmeth od. I originally startedto develop th e program
iteratively and itsoon b ecame qu ite di± cu ltto keep track ofwh en to insertth e 'A N D' word,
wh ereas in th e recu rsive code th atdecision ju stfellin to p lace ! ,prob ab ly re°ecting th e ver y
essence ofrecu rsive tech niqu e.
B ene¯ts :

1. recu rsion leadsto amore natu ral ex pression ofth e prob lem ,no needto setu p local variab les
to h oldtemporar y valu es wh ich can ob scu re th e intentofth e code.

2. th e code au tomatically processes th e largestvalu es entered,th ere is no needto keep track
ofwh ere th e code is in th e processing cy cle,ie: are we processing ,h u ndreds or th ou sands ?
etc.

3. th e code au tomatically continu esto call itselfu ntil th e dollar u nitsare is reach ed,th e code
does notknow h ow many digits th ere is in th e nu mb er to b e converted.

4. th e retu rnedtex twords sentence is dy namically formedas th e recu rsion retu rns from each
call,no needto h ave special string formatting code to create th e sentence.

Disadvantages:

1. more complex to deb u g initially

2. notever y b ody u nderstands th e recu rsion principle so maintance may b e aprob lem
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C hapter 12

D ebuggingO bero n C o de

Unfortu nately programmers are all prone to making er rors 1 ,andth erefore we all needaccess to
tech niqu es ofb eing ab le to prove th atou r programs actu ally produ ce th e resu lts desired.

To th is endnu meriou s debuggingtech niqu es h ave b een developedandth ese var y considerab ly
depending u pon th e programming langu age b eing u sed.

Ty pical deb u g meth ods are ( notan ex h au stive list) :

1. t̀race' code a programmer inserts in th e program th atprints small b its ofinformation
ab ou tth e cu r rent s̀tate' (valu es) in selected variab les or procedu res entered/ left. A ll
langu ages o® er th is u sefu l tech niqu e, h owever some langu ages make su ch amess ofth e
program ou tpu tth atdeb u gging th e ou tpu tis almostadi± cu ltas deb u gging th e program!.
B lackb ox O b eron o® er th e special view -Logaccessed viamodu le StdLog,th atallows th e
programmer to easily ou tpu ttrace information with ou tdistu r b ing form or reportou tpu t
from th e r u nning program. A ver y u sefu l featu re.

2. d̀eb u g windows'th atallow th e program to ex ecu te u nder control ofth e programmer wh o
can ob serve th atactu al line ofcode ( in tex tform ) and modify variab les as th e program
ex ecu tes, mostmodern langu ages su pportth is sty le ofdeb u gger. O b eron does not, as
ex plainedin th e B lackb ox O b eron docu m ention,b ecau seth e ver y natu re ofob jectoriented
langu ages is th e internal complex ity ofth e interactions b etween ob jects,modu les, etc,as
th e program ex ecu tes,th atfollowing th e code is aver y di± cu ltex ercise.2

3. d̀efensive er ror trapping'deb u gging viaspecial code th atis ex ecu ted ju stb efore th e actu al
procedu re code is ex ecu tedisatech niqu e developedespecially for O O PL'sandch ampioned
in th e E i® el langu age andalso o® ered in B lackb ox O b eron .

1 t h at m eans Y O U & M E !
2I'd h aveto agreew it h t h is o bservat io n,w h iledebu gging Delph i co de,w h en w rit ten likePascal and no t O O P,

th edebu ggeris veryu sefu l, h o weverw h en debu gging Delph i O O P co deth enu m erio u s 'o t h er'pro cedu res th at
enterth eco decyclew h en stepping t h ru co debeco m es a nigh tm are,no t im po ssibleju st verydi± cu lt .
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12 .1 T race C o de

Th e following small modu le h as many lines ofdeb u gging code imb eddedin th e sou r ce code,
th ey are commented ou tfor normal processing. However, wh en activated,th is code will
produ ce asmall trace scripton th e StdLog view for inspection ever y time th e procedu re is
called.

M O DU LE Qu ickq u o teU t ils;

IM PO RT Dates,Strings,StdLo g,Sq lDB ;

PRO CEDU RE Sq lDate*(O U T ndate:ARRAY O F CH AR);
(*get system datedd/m m /yyyyand retu rn yyyy-m m -dd fo rM Y SQL reco rds *)
VAR
date: Dates.Date;
sdate: ARRAY 11O F CH AR;
syear: ARRAY 5 O F CH AR;
sm o nt h : ARRAY 3 O F CH AR;
sday: ARRAY 3 O F CH AR;

strt : INTEG ER;(*cu rrent FIND start po sit io n *)
fnd : INTEG ER; (*cu rrent po sit io n o ffo u nd '/'in a sdate*)

B EG IN
Dates.G etDate(date); (*get t o days dateas integerdd m m yyyy*)

Dates.DateTo String(date,Dates.sh o rt,sdate); (*co nvert t o string fo rm dd/m m /yyyy*)
(***StdLo g.String(sdate);(*tracesystem dateretu rned*)*)

strt := 0; (*start o n ¯rst ch aracter*)
Strings.F ind(sdate,'/',strt ,fnd); (*lo o kfo r¯rst / *)
(***StdLo g.Ln;StdLo g.Int(strt);StdLo g.String("");StdLo g.Int(fnd);StdLo g.Ln;*)
Strings.Extract(sdate,strt,(fnd - strt),sday);

strt := fnd+ 1; (*start 1ch arafter¯rst / *)
Strings.F ind(sdate,'/',strt,fnd); (*lo o kfo rseco nd / *)
(***StdLo g.Int(strt);StdLo g.String("");StdLo g.Int(fnd);StdLo g.Int(fnd - strt);StdLo g.Ln;*)
Strings.Extract(sdate,strt,(fnd - strt),sm o nt h );

Strings.Extract(sdate,fnd+ 1,4,syear); (*get yyyy*)
ndate:= syear$ + '-'+ sm o nt h $ + '-'+ sday$; (*fo rm yyyy-m m -dd *)
(***StdLo g.String("" + ndate$);StdLo g.Ln;(*traceco nverted date*)*)
END Sq lDate;

END Qu ickq u o teU t ils.

Figu re 12.1: Deb u gging u sing Trace Code
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In ex ample th e modu le is converting th e standard operating sy stems time ( W indows
dd/ mm / y y y in th is case ) into th e y y y y -mm-ddform requ iredfor M y SQ Ldatab ase records.3

Th e string ex traction process needsto ex tractandcollectth e variou s parts ofth e date :day
, month , y ear, into seperate string variab les for re-packing into th e requ ired formatfor
passing b ack to th e caller.

Th e code simply scans th e tex tversion ofth e sy stems date from leftto righ tpicking ou t
th e parts ofth e tex tfor dd, mm, y y y y . Itdoes th is b y u sing th e '/ ' ch aracter as ¯eld
delimiters to th e parts ofth e date.

Th e tracing code,ifactivated,will display th e progress ofth is scanning on th e Log l̄e th u s
:

Figu re 12.2:Poor Trace Log ofDate Conversion

N ow,wh ile th e ab ove information is u sefu l and cor rectitsu ® ers from one ver y important
fau lt. Itdo esno tidentify fro m where itcam e, no r whatthe info rm atio n is!!.

B etter ou tpu twou ld b e :

Figu re 12.3: B etter Trace Log ofDate Conversion

Th is ou tpu tis still qu ite simple,b u tittells u s wh ich procedu re createdth is trace,and,th e
variab le names andvalu es,so we can relate th is information b ack to th e sou r ce code ofth e
procedu re b eing deb u gged

3t h is m o du leis N O T th ebest m eth o d o fcreat ing t h ereq u ired datefo rm at!
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Rememb er th atatrace ofa variab les valu e, with ou tinformation ab ou tits sou r ce in a
program ofmany h u ndreds ofprocedu res will notb e ver y informative to y ou as y ou deb u g,
letalone any programmer th ath as th e misfortu ne to deb u g YO UR program in fu tu re !

Th e code b elow illu strates a b etter meth od ofmanipu lating th e sy stems date into th e
formatrequ ired.

M O DU LE Qu ickq u o teU t ils;

IM PO RT Dates,Strings,StdLo g,Sq lDB ;
PRO CEDU RE Sq lDateQu ick*(O U T ndate:ARRAY O F CH AR);
(*get system datedd/m m /yyyyand retu rn yyyy-m m -dd fo rM Y SQL reco rds *)
VAR
date: Dates.Date;
syear: ARRAY 5 O F CH AR;
sm o nt h : ARRAY 3 O F CH AR;
sday: ARRAY 3 O F CH AR;

B EG IN
Dates.G etDate(date);(*get t o days dateas integerdd m m yyyy*)
Strings.IntTo StringFo rm (date.day,Strings.decim al,2,'0',FALSE,sday);
Strings.IntTo StringFo rm (date.m o nt h ,Strings.decim al,2,'0',FALSE,sm o nt h );
Strings.IntTo StringFo rm (date.year,Strings.decim al,4,'0',FALSE,syear);

ndate:= syear$ + '-'+ sm o nt h $ + '-'+ sday$;(*fo rm yyyy-m m -dd *)
END Sq lDateQu ick;

(*= = = = = = = = = = = = = = = = = = = = *)

END Qu ickq u o teU t ils.

Figu re 12.4: A b etter meth od ofsy stem date conversion
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W h y is itb etter?. W ell,

(a) its alotless code !,and simpler to readand u nderstand.

(b ) itu sesth e Dates.Date variab le dataty pe asth e directsou r ce ofth e cu r rentdate,wh ich
can b e assu medto b e cor rect4

(c) itu ses th e standard O b eron sy stems fu nctions for all th e manipu lation ofth e date
dataandwe sh ou ld b e ab le to rely u pon th ose fu nctions to work cor rectly

(d) no pointers to places in astring are u sed, u nlike th e r̄stex ample, page 162 , th is
redu ces th e possib iity ofprogramer er ror.

(e) no code is requ iredto calcu lateth e length ofth e ex tractedstring (s),as requ iredwh en
u sing th e Strings.E x tractprocedu re calls.

4if w ecan't relyu po n B lackbo x O bero n t o pro du ceco rrect resu lts fro m standard fu nct io ns w esh o u ld no t be
u sing B lackbo x O bero n at all
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12 .2 ASSERT

A t r̄stsigh tth e A SSE RT seems to b e noth ing more th an adi® erentway ofu sing IF
statements to ensu re th atprocedu re inpu tparameters valu es are with in aspecī ed range,
wh ile th is is tru e, th e A SSE RT o® ers more th an th atin th atth ey are sy ntacally easier
to constru ct,allow directconnection to au ser de¯ned er ror m essage and are more easily
identī edas someth ing special to th e reader ofth e code.
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