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1 Introduction

1.1 Whatis it

Declarativa's Web Application Maker (WAM) is a seéire development tool to build and maintain wekbrifsice front-
ends to relational database back-ends, usimgdel-base@pproach. It doesot generate source code to be worked
upon: it is a runtime model-driven system.

Whereas existing model-based user interface dewedopenvironments are based on models inventedagpted
specifically for the interface development pro¢e®¢AM is pragmatically based on a mainstream apfiim model:
therelational database scheniself. One may get a flavor by reading "WAM desginent tour".

WAM takes a database with its built-in meta-datal automatically defines a reasonable multi-usefilprbrowser
GUI for data entry and browsing, ready for easyamization and extension. Further iterative appiaradevelopment
is based on pursuing two vectors of change:

» Enriching a simple meta-mod&/AMmodel, a set of database tables complemertiadpuilt-in meta-data of
the database engine; and enhancing the databaseistrand stored procedures

» Higher-level and more robust ASP coding, as contbyeurrent industry practice. The ASP development
experience is significantly enhanced by the WAMeysbecause éxposes the GUI database model-driven
generation capabilities at runtiméhrough the WAMLibrary API.

WAM's innovation consists in the articulated conabion of:

* Use of WAMmodel, a small database resident decl@rabtodel, complemented with the dynamic introsjoecof
the standard database engine's built-in meta-irdtiom; this minimizes conflicts between databases@a
changes and application changes

e GUI personalization and improvement through the application itself, which can incorporate WAMmodel
edition capabilities

e Just-in-time generation of reactive user interflsagments (already including browser and servea taie
validation) from concise declarative specifications

« Making the GUI generating capabilities availablehe application programmer at runtime for his/testomized
code, through a high level JavaScript API

This last aspect encourages a programming stytertimémizes the traditional conflict between modeiven
development and customized "handcrafted" code. iBeci addition to encapsulating data editing/biogvs
functionality, as in other GUI components for datsdy access, WAM runtime objects accept declaréda@abase)
model references as method arguments, much lelseseeand minimizing code dependencies on databhsena
changes.

As illustrated in the next section, it's easier amate robust to obtain the bulk of a form at rumiby writingnew
WAMRow(SomeDBTable) than having to specify a SELECT statement, figlds and types, follow some data binding
convention, etc.

1.2 The WAM multilevel spaghetti problem

Web development, and in particular web databaseldpment, has made Meta programming a mainstreaatipe, as
developers routinely produce single code fragmantalgamating diverse levels, referring databasectdjweb server
objects and web client objects, such as in a PHEh éctive Server Page (ASP) file [Microsoft 20Q1Riit, no matter

! See [Griffiths et al 1998] [Silva 2000] for surgey

Copyright Declarativa 2001-2009
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how much syntactic coloring and sugaring IDE editarovide, the result is an organized mess andist@mance

nightmare, as can be depicted for the Classic ASffopm:

<form ... action="...">

Customer <input ... name="name'>
Phone #<input ... name="phone’>
<fform>

A

Developer

.. (HTML)

.. (JScript at client)

.. (JScript at server)
(

.. (SQL)

<script>

if (isNaN(phone))
alert(Not a number);

<Iscript>

<%
while (! results. EOF)

SELECT name, phone
FROM customer

%>

User Browser

==

DBMS

customer

name varchar(50)
phone int

Although declarative object models are presenténtirowser and CGl layers, there's no use of thiesic DBMS
model. The programmer fabricates SQL strings ansl lggck structured table/view results, but he/shstmaintain the

bindings with the other layers.

WAM simplifies the situation by introducing an ext¥leta level whose domain of discourse is madeB¥IB
concepts, and by encapsulating code generationidmadity into runtime reusable objects based anahplication's

data model:

Developer

'WAM Objects

r = new WAMRow(customer);

A 4

User Browser

Cal

DBMS

customer

name varchar(50)
phone int

"Phone #",
"Customer”,

WAM does not include business domain knowledggjritended instead to complement other tools, loynadts
database-oriented web interface development caedillt supports Microsoft SQL Server 2000/200%acle and

Copyright Declarativa 2001-2009
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Informix as database engifieActive Server Pages at the CGI layer, and InteExelorer, Firefox and Safari
browsers; it also offers preliminary support for WAhones.

*** To include later: comparison, in terms of focaad implementation, with ASP.net and Java Sereeef (they
focus on GUI abstractions, we focus on data layesteactions, etc.). See 9.3 for more details.

1.3 History and credits

WAM emerged from Declarativa custom web applicapoojects, and it now underlies all of them. Astbtage WAM
development incorporates approximately 6 persomsyefadedicated development over 2000-2007, refig0 +
person-years of professional experience developelgapplications plus another 15 on other platforms

In addition to the authors other people worked arigpof the WAM implementation: Nuno Soares (WAMrabd
triggers, web showroom) and Rui Marante (WAP frent}). Thanks also to contributions to this manyaAlexandra
Baldaque, Luis Sousa, Hernani Fernandes and Caldo8arros.

1.4 Application Portfolio

WAM has been used to generate whole or parts of mels pages in the following projects, among others

Customer / project Screen shots
Servisoft, Porto, a hardware/software ET e o e e e I [=] 3]
distributor: extension and re-implementatipr| Fle Edt view Favortes Tooks Help ﬁ
over intranet/extranet of its INformation [ ece | oww | ewss | sesbren | =
System, a custom-made "ERP ||ght" System)] t| Desomos Finnceros | —Fecho do fatura | _Nowo Pagamento_| Por Usar,__|
cover all major activities from web click-
Stream mOnitOfing tO inVOiCing, Supp|y Nimero| 9995 | Data] 11-07-2002 (| 1107 2007 | Yencimento| 25-08-2002 | Pagamento Prevus(o__nns 2002
A | @ clientel 1821 [FNAC Porugal |[crED ] 7' Tip de d
shipment tracking etc. About 53 databgs Facturacio N B e
o . P'Entidade] oruga
tablesv 4 distinct USer_ prOflle_S, hundr(_eds of SQ &'pessoal 2671 Jake Magallies ] @' pessoal 2831]10%0 Magalhges
stored procedures with business logic. Used k e e - A e i -
7 people in-house, 300 dealers over extrangt,| Moradaar. seveiana Fcio, Moradalé. Severano Falcio, 3
few thousand “"anonymous" users througl P65 884 SACAVEM 2665594 SACAVEM
public site. --Hun---
14114 41480 28612 Kensington - Cadeado Slim MicroSaver -\)(
14116 1‘] [I4 799,68 38612 Kensington - Flylight
mnnm
Mese
— Total sem IVA[__ 1 7104]
Desconts %o 0.00 Desconto| 0.00
Obs: ransplEis ] VA Transp__19] Transporte] w00
T E“pldi; Jpor Garantir .00 TIW’: 23075
status]FeC 2] [ porpagar[ cur] ol
Reabrir Impr, Recibo
Wer Factura Imprimir
Ultima Act] J0002002 (4052 Autor[SERVIGor Tim
T T T |
=
[&] Done [ [ mkernet 4

% The present document focuses on the SQL ServsioveiOracle 9 support will be available summerz2abe
Informix IDS9 is slightly behind and may be disdontd in the future

Copyright Declarativa 2001-2009
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XSB, Inc., Stony Brook, NY, USA: front-end
to SQL Server database, project for Dol
Defense Logistics Agency. About 30 tables

distinct user profiles, many millions of records.

Eurika+ - Microsoft Internet Explorer o =] 53]
Yiew Favarites Iools  Help ‘ Links >
Gl
el .
——  Eurika+ xs8mc
e = 3
NIIN| | cace| |
Search Search
FLIS CAGES KIN-CAGE Parts | MITNS | Techrical characteristics |
Master Requirements# FIIG Titles | FsC FsG
NIIN-FIIG data
CDTF Control Statements FDs | optionedats | wespon System Designat|
X8B,Inc.  Component Attribukes Dimensions Drawing Tree Logic Materials
NIIN-CAGE Parts Platfarms Processes SPECs
Unintegrated Attributes |  Uninegrabed CAGES Drawing Numbers Unintegrated Parts
Laqistics SPEC Titles ODM Matches
User Downloads SubClass List SubClass Tree
Kit Library
For mare information about part classification Follow these links: Fiig, Ttem_name, FSC.
Algorithms used in part extraction are described in: documentation
lieb Application Maker Version v1,101 o
W AMLbrary @ Declarativa 2000-2002, licensed to XSB, Inc,  Eurka+ site @ XSE, Inc, LI
[ [ |4 meemet Y

Vinho Verde Commission Porto: regional
portal for the largest wine region in Europ
where WAM is being used in all backoffig
modules; several extranet modules to remo

fill forms for wine production declaration and

other processes.

N e-Verde:GESTOR

net Explorer

Tooks  Help

gestao comum

Clentevistante] ]

Entidades

Entidades

Clientes/ Yisitantes

Clientesfvisitantes |

Tipos de Agente
Tipos de Entidade

vinho verde shop (v¥shop

[ vendas | | Auiliares |
Encomendas Fradutos Moedas
Comunicagdies Tipos de Produto Paises

Notas de Débito Sub-regities Comunicadores

Castas

loja.¥inhoverde.pt

isitar

vinho verde route (vyroute

ierarios | N R

Locais isitados | Tipos de Locais |

| vvsites |
Restart | Wisites |

SN[ EX

I

|4 Internet

Copyright Declarativa 2001-2009
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Regional Center for Craftsmanshi€RAT),

database (places, products, artisans) \
images etc., including a synchronized publi
online version. About 12 tables, 3 user profiles
Entry page for internal users shown here.

n =

Porto: small intranet app to maintain theil

|£i|e Edt  Yiew Favortes Tools Help |

emoCRAT Yers&o 1.3 - Microsoft Internet Explorer

|A_dd'8-85 !@ http:/ fxenon. servisoft. ptAidemocrat/

Centro -
11 Regional de
Dl Artes Tradicionais
Artesdo Artesdns
Associacdo Associardes
Entidade Entidades
Search
Produtas
Search
P e — ]
Tipas de Produto Técnicas de Produgdo Cuidadas de Manuseamento [Matérias-Primas
Utensilios Cédigos Postais Lacais por MUTs Laocais por Distritos

Locais |

‘@ Done

’_ ’_ | Irtemet

Portuguese Ministry of Economy, North
Delegation Porto:

Institutional ~ meta-information  repository
documenting all existing software applications

shown here.

3 Aplicagdo - Microsoft Internet Explorer

J File Edit Wiew Favoites Tools Help

Aplicagao

Comentarios

CONCELHOS  BASE TABLE =]

ESTADO BASE TABLE 2

EXTENSO  BASE TABLE 3

MET1 BASE TABLE 12212

MET2 BASE TABLE 18549

METZ_HIST  BASE TABLE 47718

MET3 BASE TABLE 2600

MODELDS  BASE TABLE 152

RESULTVERIF BASE TABLE 2 Tabela com dais registos "6PY, APROVADO ; RED - REJEITADC", 4 %
TabPET BASE TABLE 1 Ax
TaxaSery  BASE TABLE 4 AxX =
TECMICOS BASE TABLE 7 Ax
TIPOVERIF BASE TABLE 3 Ax

rso. [l MK ]
Criar

Nome

v on
audliar
CARBURANTE BASE TABLE

S —

Mome ‘cmac |

Titulo ‘Cnn]. de Medic8o de Abastecimento de Combustiveis |

| |

L bo.cafezalTable.recordCoun
a v xas farnes

BASE TABLE 1)
15

|@] Done

ST

[ @ Intemet

Copyright Declarativa 2001-2009
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Declarativa, Porto: application for invoicing
and project control, includes interface fi
customers

ol

icrosoft Internet Explorer

Wiew Favorites Toolz  Help

| Ele  Edi

J Address I@ hittp: £ Avava. declarativa.comyisid!

Declarativa

ISID

Proposals | Projects | Invoices

Payments

Search

Customers |

Persons | Resources | Resources Types

Pay Instruments

Currencies |

Proposal Tasks | Estimated Wark. | Project Tasks

Work Done

Ireoice Ttems |

‘warks At | Releases

‘Work done {mc)

Wab Application Maker Yersion 7.4
Declarativa 2000-2001

Hella, mc

|@ Done

’_ ’_ |4 Intemet

| KT

Copyright Declarativa 2001-2009
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2 WAM user interface: an application tour

We'll show the look and feel of a WAM applicatioorfa sample database, the well-known Northwindtetd. The
images below were taken from an unfinished prowtymning ahttp://showroom.declarativa.pt web site where
some WAM application prototypes can be tried andlifiex.

The WAM show room provides several versions of egmblication, with more or less elaboration by deseloper.
We'll use “NorthwindB”, anunfinished versiontotally dependent only on its WAMmodel: it haero lines of code
beyond the original database structure.

2.1 Northwind application

The Northwind database application manages sakesfdaa fictitious company “Northwind Traders”, igh imports
and exports specialty foods from around the woflte underlying database tables cover costumerglupts, orders
and some related concepts:

A The Northwind Database - Microsoft Internet Explorer EExR
Ficheiro Editr Ver Favoritos Ferramentss  Ajuda o
] http: f{showroom.declarativa. pt/northwind, htm v
HAe s FK_Orders_Customers
g i Shippers
Customers ”"d‘“d‘ FX_Orders_Shippers | B ShipperlD Region
| B | CustomerID | 2]ordeno Companyflame | 5 Regionic
[ |Comparyiame [ | CustomerD Phone [ JRegirossarption
Contactflame |_|Employeein —
ContactTtle | S’de’n";; . |
— cquiredDate J FK_Empioyees_Emplayees
_2‘:‘1’“5 —|shippecpate Sl FK_Territories_Region
ey —
Homren s Employees
| |PostaCode | |Freahe l: t‘N L = itori
T country [ Shipsme. P — :iuf"'e :I | | TerritoryID
{Phane | |shipaddress et | T';s e | TerritoryDescription
—rax || shipcity i | |RegioniD
L] itredon | TitleoCourtesy
|| shipPostalcade | [erthDate ‘
Shipaurtry | e Dete
| ivess FK_EmplayeeTerriories_Territaries
Ciy
— EmployeeTerritories
FK_CustomerCustomerDemo_Customers Region =einyEsletiitoedes
| FK_EmployeeTerttories_Emplayees || B]EmployesID
e e F_Order_Detals_Crders | country | - U]
[ 7 |CustomerD
5 | CustomerTypelD
Order Details e Suppliers
7 [orderD L& [supplieriD
e FK_Order_Details_Products || | ProductiD: Companyhame
L7 umt:t Productiiame —
nitFrice =i L
FK_CustomerCustomerDemo — |__|SupplierlD ContactThle
Quantity
s : | |CategoryID FK_Products. Suppli Address
[ |piscoun e ot Suppiers |44
| Unitprice region
| |unitstrstock — P
CustomerDemographics Categories | |UnitsOnOrder ™ country
[ 7| CustomerTypeld 7 |CategaryiD | |ReorderLavel 5l one
CustomerDesc | |categoryname: |__|Discontinued ™ Fax
Description romerage
|piture | =
Fi_Products_Categories
] Concluido B Internet

Customers place orders, with the assistance ofrgplogree, using a particular shipper. Each ordex (otetail) refers a
single product, which has a supplier; productstgpéied in categories. Employees may have a supervand they
cover a sales territory; territories are aggregatadgions. Etc.

2.2 Entry page

This is the main page, from where data browsingetiting is available for the whole database:

% A Microsoft sample database obtainablétéab://www.microsoft.com/downloads/details.aspxAfgit=06616212-
0356-46a0-8da2-eebc53a68034&displaylang=en

Copyright Declarativa 2001-2009
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¥ Northwind_B342 v0.1 - Microsoft Internet Explorer

Ficheiro Editar Ver Favoritos Ferramentas  Ajuda

Eni '-El http:/fshowroom.dedarativa. comMorthwind_B342/
o B342 w1 >

Northwind_B342 v0.1

Recursos Humanos
Employees EmployesTerritories
Region Territories
Gestdo de Produtos
Categories Products I
Suppliers
Vendas
CustomerCustomerDemo | CustomerDemographics
Customers Order Details
Crders Shippers
Estatisticas
Alphabetical list of produc| Category Sales for 1957
Current Product List | Customer and Suppliers by
Invoices Qrder Details Extended
Order Subtotals Orders Qry
Product Sales for 1957 | Products Above Average |
Products by Category Quarterly Orders
Sales by Category Sales Totals by Amount
Summary of Sales by Quall Summary of Sales by Year
AMinha Informacdo | Detalhes das Minhas Enco
As Minhas Encomendas

Productd |

™ —

et

.g‘] Conduido

e Internet

There we have foimain groups (*** English captions missing for WANIABLE_GROUPs!) organized like this:

e The first groupHuman Resourceshas four tables:

o Employees — which has all employees’ personal ldetai

o Employees by territory — where we can find whictiteries each employee works with.

o Territories — where we can find the territories venthis enterprise operate.

0 Regions — the main territory regions.

¢  Product Managementhas three tables:

o Categories — where we can see each category ofigofbr sale.

o Products - where we can see all products details.

0 Suppliers - where we can see all suppliers details.

¢ Saleshas six tables:

o Demographic characteristics

* The remaining (fifth) group refers tables whosfeimation was not explicitly grouped by the develop

Copyright Declarativa 2001-2009
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Customer Demographics

Orders - where we can see all orders main infoondike Order date, Shipped date, etc.

0
o Costumers - where we can see all costumers details.
0
0

Orders details - where we can see all orders Imespective of which order they belong to

o Shippers - where we can see shipping company sletail

e The fourth group nhamed Statistics contains sewgtibns to showing lists of data ordered by a dertateria.

In each of first three groups we have a “findeldfiethrough we can quickly find specific ordersvgn a (table primary

key) value.

2.3 Browsing around: opening lists and rows, and fo

llowing lookups

To see data about a topic, we simply click the apgpate button; clicking the Products button in Breduct
Management group another new web page opens up, showing Brdthme, ID, etc.:

] http:f/showroom. declarativa.com - Products - Microsoft Internet Explorer

I wind_E348 w1
Products
al
|
ProductName
T
Alice Mutton

Aniseed Syrup
Boston Crab Meat
Camembert Pierrot
Carnarvon Tigers
Chai

Chang
Chartreuse verte

Chef Anton's Gumbo Mix
Chaocolade

Cdte de Blaye
Escargots de Bourgogne
Fila iz

Flatemysast

z

Records 1 to 150f 79

Iew Product

_hef Anton's Cajun Seasoning

Ficheiro  Editar  Mer  Fawvoritos  Ferramentas  Ajuda

ProductID QuantityPerUnit UnitPrice UnitsInStock UnitsOnOrder Discontinued §

ATHRIR ATHEAR
17 20- 1 kgtins
3 12 - 550 ml bottles
40 24 - 4 oz tins
6015 - 300 g rounds
18 16 kg pka.
1 10 boxes x 20 bags
2 24 - 12 oz bottles
39 750 cc per bottle
4 45 - 6 0z jars
5 36 boxes
45 10 pkgs.
38 12 - 75 ¢l battles
58 29 pieces
52 16 - Z kg boxes
71 10 - 500 g pkas.
E E

Expart

Wb Application Maker Yersion 2.0.8

WaMLbrary & Declarativa 2000-2007

ATFEOL ATEOD ATFEAD STFEB P
39,00 0 i Ax
10.00 13 70 O A
18.40 123 0 | AN
34,00 19 0 O AN
£2.50 42 0 | Ax
18.00 33 il O A
19.00 17 40 O A
18,00 &9 0 O A
22,00 53 0 O Ax
21.35 0 0 A
12,75 15 70 O AN
263,50 17 0 O A
13.25 62 0 | Ax
7.00 33 il O A
21.50 26 0 O A
E 3119 E 780 E

1F

| duplicates removed T [16] « [# %]

-é:l javascript:f]

B Internet

The bottom data line shows the total of units otkt Below that there’s a navigation bar, allowirayigation in the
data set the list is displaying. Clicking E button
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G | http://showroom.declarativa.com - Products - Microsoft Internet Explorer

Ficheiro Editar Ver Favoritos Ferramentas Ajuda

Your WAM Applicson > Northwind B387 v0.1 » Products >

Products
| i
Productilame ProductIlD QuantityPerUnit UnitPrice UnitsInStock UnitsOnOrder Discontinued ]
g ATRID ATRAR ATFRIE ATFREE 2T ATFEY Leins
Geitost 33 500g 2.50 112 0 O Ax
Genen Shouyu 15 24 - 250 ml bottles 15,50 39 1} | Ax
Gnocchi di nonna Alice 56 24 - 250 g pkgs. 38.00 21 10 O A
Gorgonzola Teling 31 12- 100 g pkgs 12,50 a 70 O Ax
Grandma's Boysenberry Spread 6 12-3ozjars 25.00 120 1} O K
Gravad lax 37 12 - 500 g pkas, 26,00 it 50 | A
Guarana Fantastica 24 12 - 355ml cans 4.50 20 0 AX
Gudbrandsdalsost 69 10 ko pka. 36.00 26 0 O A
Gula Malacca 44 20 - 2 kg bags 13.45 27 0 O AK
Gumbar Gummibarchen 26 100 - 250 g bags 31.23 15 1} O Ax
Gustaf's Knsckebrid 22 24-500 g pkgs. 21.00 104 i} O A
Tkura 10 12 - 200 ml jars 31.00 31 i} O AX
Inlaad 5il 36 24 - 250 g jars 19,00 112 il O Ax
Ipoh Coffee 43 16 - 500 g tins 46,00 17 10 O Ax
Jack's New England Clam Chowder 41 12- 12 0z cans 9.65 35 0 O A
I L L I 3119 E 730

Records 16 to 30 of 79 | duplicates removed [ [16] «] # [#]

New Product Export 3
bee
-Ej Condluido 4 Internet

The other navigation buttons provide the obviofiadt, just hover with the mouse over them...) fumn';lE‘

navigates to the first data page, no matter whatgfahe data set is being show.

The Export button exports all list data (for theibie columns) into a HTML (but Excel-ready) file download.

To view in detail (or to edit) a record, we needliok on the “magnifying glass” ico * to the right of its data row.
For example, clicking that icon for the first limethe list opens up the following new web, witle thull data of the
chosen product; at its bottom the product ordeesshown:

® Actually, order (line) details.
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2} http://showroom.declarativa.com - Product (17) - Microsoft Internet Explorer

Ficheiro

Northwind_B342 v0.1 > Products > Product (17) =

Product
ProductID

Productlia mel.ﬁ.lice Mutton |

ur'SuppIier].DCompanyﬂamelpavlova, Lid.
& CategorvIDIZI Categoryla me
Quant'rtvPerUnit
UnitPrice UnMInSthkljl UnﬂsOnOrderle Reordertevelljl

Discontinued

Editar VWer Favoritos Ferramentas  Ajuda

[ |

OrderDate Shiphlame Quantity Discount u
S EFE R Faor b ol MAFEAL ATEHY nn:
25-07-1296 00:00:00 Blandel pére et fis 30 0 Ax
13-08-1996 00:00:00 Lehmanns Marktstand 15 0.25 X
30-08-1996 00:00:00 Rattesnake Canyon Grocery 15 0 AX
10-05-1986 00;00:00 Suprémes delices 40 0 X
02-10-1996 00:00:00 Tortuga Restaurante 8 0 X
25-10-1996 00:00:00 Cld World Delicatessen 20 0 Ax
28-10-1996 00:00:00 Mere Paillarde 70 0.05000000074505805 A
05-11-1996 00:00:00 Rattesnake Canyon Grocery 36 0.10000000149011612 A
15-01-1997 00:00:00 Hungry Coyote Import Store 2 0 Ax
30-01-1997 00:00:00 Ernst Handel 45 0,20000000298023224 4
30-01-1997 00:00:00 Bottom-Dollar Markets 50 0.25 AX
12402-1937 00;00:00 Berglunds snabbkip 1] 0 X
01-05-1297 00:00:00 Seven Seas Imports 25 0.10000000149011612 A
08-05-1997 00:00:00 Piccolo und mehr 40 0 X
28-05-1997 00:00:00 Godos Cocna Tipica 8 0.10000000149011612 A
Records 1 to 15 of 38 | duplicates removed [ [#] < [# [#I]

Mew Order Detail Item

Delete Cancel
‘Web Application Maker Version 2.0.8
WaMLibrany & Dedarativa 2000-2007 e
.Ej # Internet

When you hover with the mouse over the name @ld fvith a lookup, a link appears underneath tbkl title,
together with a help tip “Edit record”; for exampfer the SupplierID field:

® Or that the field is a (or part of a) foreign keythe Products table.

As you can see above, to the left of some fieldsitve have a “lookup butto_&'; this means that the field relates to
information in other database tafflesome of which may already be shown in the rowepégr example, in the image
above SupplierID has the supplier company nameeaight; this information is in the Suppliers &bl

Copyright Declarativa 2001-2009
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1 http://showroom.decl... HIEJE]
Ficheiro  Editar Ver Favorito: * |'f
Northvind_8342 v0.1 > Products > Product (18

| Product

productio 7]
Productilame |Alice Mutton
' supplierTD Compar

1
! Categofgytrarors] 6| Categor -
= E o —

£ | >

o Internet

Clicking the lookup field title link navigates the related data in the Suppliers table, in a netv page:

e T http://showroom.declarativa.com - Supplier (7) - Microsoft Inter... E]

Ficheiro  Editar Ferramentas  Ajuda

Northwind_B342 v0.1 > Produdts > Product (17} > Suppler (7} =

Supplier
supplier 7]

Companvﬂame|Paqu\-'a. Lid.

Ver Favoritos

~d

Contacl:Name|Ian Devling |

ContactT.rHe| Marketing Manager |

Mdress| 74 Rose 5t Moonie Ponds

Gty[ibore | Reginficos |

PostalCode 3053 | country|australia |

Phone((03) 444-2343 |

Fax|(03) 4346588 |

HomePage

CategoryName  Productlame UnitPrice

ATTEO ATHAD ATFEG AL
Confections Paviova 17.45 Ax
Meat/Poultry Alice Mutton 39.00 AX
Seafood Carnarvon Tigers 62,50 W
Condiments \egie-spread 43,80 A¥
Beverages Cutback Lager 15.00 X

Records 1 to 5of 5 | duplicates removed O] [2 ][0 [4]
Mew Product

Delete I Cancel I

-@ Condluido ® nternet

In order to help the user navigate back to therotled pages, the application shows at the verpfdpe page a
“breadcrumb path”, with links to all web pages tlestd directly to this one. Besides each pagettittee’s its primary
value if available; for example, the above linkhe previous Product page has the number (17) bedhat's the

Product ID there.
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2.4 Personalizing a list

A list carf bepersonalizedy the application user. The list can be ordengdre or more column fields; fields can be
dragged left and right, or omitted from the listidaadditional fields can be added from relatedlutza tables or views.

The next image shows the Customers list, orderedriderDate, showing more recent orders first:

Bicheiro  Editar  Mer

Orders
I - |

Companylame
ATFER

Simons bistro

Richter Supermarkt

Bon app’

Rattlesnake Canyon Grocery
Lehmanns Marktstand
LILA-Supermercado
Ernst Handel

Perices Comidas clasicas
Drachenblut Delikatessen
Queen Cozinha

Tortuga Restaurante

Favaoritos

3 http:/ishowroom.declarativa.com - Orders - Microso... E]@

Ferramentas

Your WAM Application = Northwind_B387 v0.1 > Orders >

IF
OrderDate ShippedDate ]
SAWRGR F R et
06-05-1998 00:00:00 AX
06-05-1998 00:00:00 AX
06-05-1998 00:00:00 AX
05-05-1998 00:00:00 AX
05-05-1995 00:00:00 AX
05-05-1998 00:00:00 AX
05-05-1993 00:00:00 A
05-05-1993 00:00:00 A
04-05-1998 00:00:00 06-05-1998 00:00:00 A
04-05-19938 00:00:00 AX

04-05-1998 00:00:00

Ajuda

06-05-1998 00:00:00 KX

Save-a-ot Markets 01-05-1998 00:00:00 04-05-1998 00:00:00 A
LILA-Supermercado 01-05-1998 00:00:00 AX
White Clover Markets 01-05-1998 00:00:00 04-05-1998 00:00:00 4
Franchi 5.p.A. 30-04-1998 00:00:00 04-05-1938 00:00:00 ¥
Records 1 to 15 of 830 | duplicates removed [ [1+] « [#]#]
MNew Qrder Export I
Web Applicztion Maker Yersion 2.0.8 i
WaMLbrany © Decarstive 2000-2007 g
&) B Internet

Below each field column title there are 4 or 5 drbattons, depending on the column being or natria of the

extremities:

= sorts the list in ascending order by that fiekds button also shows the current ordering, byldispg in black

(&)

= sorts descending; the example list is thus
& removes (hides) the column from the list
& move the column to the right

% move the column to the left

Instead of using the two last buttons to shifteddfia column at a time, the user can simply dragtiiumn title with

the mouse.

" If SQL permissions in the WAMmodel allow it
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A field column can also be resized with the molbsedragging the right boundary to the left or rightter resizing, the
user can return to the automatic size with doubtdcon the right boundary.

To add a column to a list, click on the “Add cohsrto a list” icon?n, situated on the right at the top of the list; the
remaining fields available for the list will be stiin a popup menu.

] http://showroom.declarativa.com - Orders - Micros...

El@

Ficheiro Editar Ver Favoritos Ferramentas  Ajuda
Your WAM Applicstion = Morthwind_B357 v0.1 > Orders > s
Orders
o]
Companylame OrderDate
AFEE LT
Simons bistro 05-05-1998 00:00:00 d T
Richter Supermarkt n6-05-1998 00:oo:on | CustomerlD et
Bon app' 06-05-1998 00:00:00 | EmployeelD
Rattlesnake Canyon Grocery 08-05-1998 00:00:00 | RgquiredDate
Lehmanns Marktstand 05-05-1998 00:00:00 e
Shipvia
LILA-Supermercado 05-05-1998 00:00:00 -
Ernst Handed 05-05-1998 00:00:00 | Freight
Pericles Comidas clésicas 05-05-1998 00:00:00 | ShipMame
Drachenblut Delikatessen 04-05-1998 00:00:00 04 ShipAddress
Queen Cozinha 04-05-1993 00:00:00 ShipCity
Tortuga Restaurante 04-05-1998 00:00:00 O ShipRexi
ipRegion
Save-adot Markets 01-05-1998 00:00:00 0f — AREd )
LILA-Supermercada 01-05-1338 og:00:00 | ShipPostalCode
White Clover Markets 01-05-1998 00:00:00 0f ShipCountry
Franchi 5.p.A. 30-04-1998 00:00:00 04 {yrman Resources b
Records 1 to 15 of 830 | duplicates Salas N
Mew Order Export J
b
I-g] Concluido 4 Internet

We'll use this to add the OrderlID field. After thst page refreshes, we’ll add the name of the egg# who took care
of the order; for this we’ll navigate through theppmenu (Human Resources / Employee):
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The resulting list page now has 5 columns; aftelireglemployee first name, and some more draggidgoaering of

columns:

Ficheiro

Editar  Ver

Your WAM Applicsbon = Northwind B387 v0.1 > Orders =

Orders
| &

CompanylName

Pt g ]

Simons bistro

Richter Supermarkt

Bon app’

Rattlesnake Canyon Grocery
Lehmanns Marktstand
LILA-Supermercado

Ernst Handel

Perides Comidas dasicas
Drachenblut Delkatessen
Queen Cozinha

Tortuga Restaurante
Save-a-ot Markets
LILA-Supermercado

White Clover Markets
Franchi 5.p.A.

Records 1 to 15 of 830

MNew Order

Favaritos

3 http://showroom.declarativa.com - Orders - Microsoft Internet Explorer

Ferramentas

OrderDate
ATROR

06-05-1993 00:00:00
06-05-1998 00:00:00
06-05-1993 00:00:00
06-05-1953 00:00:00
05-05-1993 00:00:00
05-05-1998 00:00:00
05-05-1993 00:00:00
05-05-1953 00:00:00

04-05-1993 00:00:00 05-05-1998 00:00:00 i

04-05-1998 00:00:00

04-05-1998 00:00:00 05-05-1998 00:00:00
01-05-1953 00:00:00 04-05-1958 00:00:00

01-05-1993 00:00:00

01-05-1998 00:00:00 04 = o= (e e
30-04-1998 00:00:00 04-05-1398 00:00:00 11

Export I

Ajuda

IF
ShippedDate OrderID LN -
S 2 CystomernlD

1 EmployeelD
110 =mployes
117 RequiredDate
110 ShipVia

118 Fraight
liEShipName

11 ShipAddress

) i it

* TitleOfCourtasy
BirthDate
HireDate
Address
S

| dupiicates removed [ [14]]

‘Web Application Maker Version 2.0.8
WaMUbrany © Declarative 2000-2007

Hello, Anomymoes

D5-05-2D07 17:09:49.872 | This page was oested in 0453 seconds,

Region

.Postalc.‘ode

Country

HamePhone
Extension

Phato

MNotes

I;'.{épao-rtsTo

PhotoPath

.Employee (RprisT) #

.@] Conduido

0 Internet
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A http://showroom.declarativa.com - Orders - Microsoft Internet Explorer

Ficheiro  Editar Yer Favoritos Ferramentas  Ajuda
Your WAM Applicstion > Narthwind_B387 v0.1 > Orders >
Orders
—— L
OrderID G Shi dl F L [}
ATED ATBED ATFBID ATBED ATHID ATSE TRy
11077 06-05-1998 00:00:00 Rattiesnake Canyon Grocery Nancy Davolio Ax
11076 08-05-1998 00:00:00 Bon app’ Margaret  Peacock A
11075 05-05-1998 00:00:00 Richter Supermarkt Laura Callahan AX
11074 06-05-1998 00:00:00 Simons bistro Robert King Ax
11073 05-05-1998 00:00:00 Perides Comidas dasicas Andrew Fuller Ax
11072, 05-05-1998 00:00:00 Ernst Handel Margaret  Peacock AX
11071 05-05-1998 00:00:00 LILA-Supermercado Nancy Davalio ax
11070 05-05-1998 00:00:00 Lehmanns Marktstand Andrew Fuller Ax
11065 04-05-1998 00:00:00 Tortuga Restaurante 06-05-1998 00:00:00 Nancy Davolio AX
11068 04-05-1998 00:00:00 Queen Cozinha Laura Callahan AX
11067 04-05-1998 00:00:00 Drachenblut Delkatessen  06-05-1998 00:00:00 Nancy Davolio Ax
11066 01-05-1998 00:00:00 White Clover Markets 04-05-1995 00:00:00 Robert King Ax
11065 01-05-1998 00:00:00 LILA-Supermercado Laura Callahan AX
11064 01-05-1998 00:00:00 Save-aJot Markets 04-05-1998 00:00:00 Nancy Davalie Ax
11063 30-04-1998 00:00:00 Hungry Owl All-Night Grocers 06-05-1998 00:00:00 Janet Levering  AX
Records 1 to 15 of 830 | duplicates removed (] [S]<T#]#]
New Order Export |
n
&] ® Internet

Each user has therefore pisrsonalized listswhich persist between sessions and browsersietkietime the user
accesses the above list, from the same or anothepwter, it will appear with the same columns, drdgetc. In other
words, list configurations are part of the userfgnences.

2.5 Finder fields, simple list searches, and listf ilters

Browsing around huge data lists is not an optiosetarch for information. A WAM application will tigally provide at
least 3 ways to search for something.

2.5.1 Finder Fields

The entry page has some “finder fields” next tobisttons, which can be used to type a primaryJaye and
immediately navigate to a single data row pageear list with the data compatible with the (amlugs or partial) data
entered in the field. For example, typing 40 in pheducts finder field...:

2 Northwind_B387 v0.1 - Microsoft Internet Explorer
Ficheiro  Editar \er Favoritos Ferramentas  Ajuda 4l

Ender 'Eﬂ http: //showroom. dedarativa, com/Morthwind_B387/ i V|

Your WAM Application = Northwind_B38

Northwind B387 v0.1

Recursos Humanos

Region Territories

Gestdo de Produtos
Categories Products ] Prod ..-_
Suppliers

Vendas

@ & Internet

..and hitting the Enter key opens up the Produdt WX 40:
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3 bitp://showroom. declarativa.com - Product (40) - Microsoft Internet Explorer [ )[B]
Ficheiro  Editar Yer Favoritos Ferramentas  Ajuda

Your WAM Appiication > Nerthvind_B387 v0.1 > Product {40).>

Product
potwco
[ Crab Meat |
@ [ 19] England Seafood Cannery
# categoryI| &|categ [ ]

QuantityPerUnit[24 - 40z tns
UnitPrice[  13.40| UnitsInStock| _123] UnitsonOrder| 0] Reorderlevel] 30|

[ piscontinued

v
| ]
OrderDate Shiphame Quantity Discount y
azad awndd avRed awnd (Al
29-07-1396 00:00:00 Frankenversand 50 0 AX

05-08-1396 00:00:00 QUICK-Stop
20-08-1996 00:00:00 QUICK-Stop

&0 0,05000000074505806 A
40 0,20000000298023224 AKX

09-09-1996 00:00:00 Die Wandernde Kuh b 0 A
11-08-1996 00:00:00 Godos Cocina Tipica 40 0,10000000148011612 4%
06-11-1996 00:00:00 Famiia Arquibaldo 4 0 Ax
07-01-1997 00:00:00 Queen Cozinha 2 0.10000000149011612 A%
30-01-1997 00:00:00 Bottom-Dollar Markets 50 0.25 A
17-02-1997 00:00:00 Rancho grande b 0 Ax
05-03-1997 00:00:00 Vaffeljernet b 0 A
13-03-1997 00:00:00 Pericles Comidas cidsicas 21 0 Ax
21-03-1997 00:00:00 Lazy K Kountry Store 10 0 Ax
2443-1997 00:00:00 B's Beverages 0 0 A
07-04-1997 00:00:00 HILARION-Abastos 5 0 A
30-04-1997 00:00:00 Lehmanns Markistand 25 0.20000000298023224 AX
Records 1 to 15 of 41 | duplicates removed (] [E] 2o %]
New Orcer Detail Ttem
Delete | Cancel
P
& B Int=met

Real WAM applications will typically use finder fas accepting data to be searched simultaneousinstgeveral
table fields (one at a time, until compatible datéound).

When a finder has several table fields, the userestrict the search by clicking on the arrow andelect the fields
that shouldn’t be tried to match:

Cﬂnceitol |
-]

Termo ariginal o
Relagio

Termo relacionado

Relagdes entre Conceito:

Sdelaye

2.5.2 Simple list searching

Data lists have the ability to let the user sedioctvalues - not just within the visible data irethage, but over the
remaining list data as well. Clicking t/IF buttor? at the top right of a list displays a search fiedgr each column
title, immediately and without refreshing the wedgp:

8 F: Inline Filter; waiting for a better icon!
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| http:#/showroom. declarativa.com - Orders - Microsoft Inten

Eicheiro  Editar  er

Morthwind_B343 w1

Orders

Favaritas

Ferramentas

Ajuda -

IF

[ESE:

CompanyMame
T ER R

Yins et alcools Chevalier
Toms Spezialitdten
Hanari Carnes
Yickuailles en stock
Suprémes délices
Hanari Carnes
Chop-suey Chinese
Richter Supermarkk
Wellington Importadora
HILARICM-Abastos
Ernst Handel

Centro comercial Moctezuma
Ottilies kaseladen

Que Delicia

OrderDate
O TFE AR

04-07-1996 00:00:00
05-07-1996 00:00:00
058-07-1996 00:00:00
08-07-1996 00:00:00
039-07-1996 00:00:00
10-07-1996 00:00:00
11-07-1996 00;00:00
12-07-1996 00:00:00
15-07-1996 00:00:00
16-07-1996 00:00:00
17-07-1996 00;00:00
18-07-1996 00:00:00
19-07-1996 00:00:00
19-07-1996 00:00:00

Rattlesnake Canyon Grocery Z2-07-1996 00:00:00

Records 1 to 15 of 832

New Crder

Expork

FirstMame
DT E

ShippedDate
O

16-07-1996 00:00:00 Steven
10-07-1996 00:00:00 Michael
12-07-1996 00:00:00 Margaret
15-07-1996 00:00:00 Janet
11-07-1996 00:00:00 Margaret
16-07-1996 00:00:00 Janet
23-07-1996 00:00:00 Steven
15-07-1996 00:00:00 Anne
17-07-1996 00:00:00 Janet
22-07-1996 00;00;00 Margaret
Z3-07-1996 00:00:00 Mancy
25-07-1996 00:00:00 Margaret
29-07-1996 00:00:00 Margaret
30-07-1996 00:00:00 Margaret
Z5-07-1996 00:00:00 Laura

| duplicates remaved (1 [I6] 5] # [#I]

g

An

A
A
Ax
A
R
e
A
Ax
Ax
R
A
A
A
A
Ax

)

‘ Inkernet

Then we can define a search condition by typingsiegific criteria in each textboxes above thedfieFor instance,
let's search orders list by choosing only the csdeeated by the employee “Margaret”, typing tldaswe of column

FirstName:
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A http://showroom. declarativa.com - Orders - Microsoft Internet E... E@@

Ficheiro Editar Ver Favoritos Ferramentas  Ajuda ;',"

Your WAM Applicstion > Northwind_B387 v0.1 > Orders >

Orders
| E
| | | | | | |Margaret | Al
Companylame OrderDate ShippedDate Firstllame g
AT ATFRAD A FEAD P ke A
Vins et alcools Chevalier 04-07-1396 00:00:00 15-07-1%96 00:00:00 Steven AX
Toms Spezialititen 05-07-1996 00:00:00 10-07-19%6 00:00:00 Michael A
Hanari Carnes 08-07-1996 00:00:00 12-07-1996 00:00:00 Margaret A
Victuailles en stock 08-07-1996 00:00:00 15-07-1996 00:00:00 Janet AX
Suprémes délices 09-07-1996 00:00:00 11-07-1996 00:00:00 Margaret AX
Hanari Carnes 10-07-1996 00:00:00 15-07-1996 00:00:00 Janet A
Chop-suey Chinese 11-07-1995 00:00:00 23-07-1996 00:00:00 Steven Ax
Richter Supermarkt 12-07-1996 00:00:00 15-07-1996 00:00:00 Anne AX
Wellington Importadara 15-07-1996 00:00:00 17-07-1996 00:00:00 Janet AX
HILARION-Abastos 16-07-1996 00;00:00 22-07-1956 00:00:00 Margaret L
Ernst Handel 17-07-1996 00:00:00 23-07-1956 00:00:00 Mancy ax
Centro comercial Moctezuma 18-07-1996 00:00:00 25-07-1996 00:00:00 Margaret AX
Ottilies Kaseladen 19-07-1996 00:00:00 29-07-1996 00:00:00 Margaret Ax
Que Delicia 19-07-1996 00:00:00 30-07-1956 00:00:00 Margaret A
Rattlesnake Canyon Grocery 22-07-1996 00:00:00 25-07-1996 00:00:00 Laura X
Records 1 to 15 of 830 | duplicates removed (1 [1] = #]#]

Mew Crder Export
A
&] ® Internet

After hitting the Enter key, or clicking the “A” lion on the right, we get a list displaying onlylers by Margarét
with a brief description, at the top, of the (SQ@Eparch condition for the whole list:

° Or to be more precise: all orders placed by anleyeg whose first name is Margaret (could be mioag one
employee)
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Ficheiro  Editar  er

Meethind B34

Orders

CompanyMName
AFER

Hanari Carnes
Suprémes délices
HILARION-Abastos

Ctkilies kAseladen
Que Delicia
Frankerversand
Romera vy kamillo
Romero v tomillo
Lehmanns Marktskand
Reggiani Caseifici

Ricardo Adocicados

Suprémes délices
Island Trading

Mews Crder

il ds Orders =

e ol
;__May 6 11:55 M|

Centro comercial Moctezurma

Records 1 to 15 of 156

Faworitos  Ferramentas

OrderDate
SsF A

08-07-1996 00:00:00
09-07-1996 00:00:00
16-07-1996 00:00:00
18-07-1996 00:00:00
19-07-1996 00:00:00
19-07-1996 00:00:00
29-07-1996 00:00:00
14-08-1996 00:00:00
15-08-1996 00:00:00
19-03-1996 00:00:00
23-08-1996 00:00:00

Rattlesnake Canyon Grocery 30-08-1996 00:00:00

0&-09-1996 00:00:00
10-09-1996 00:00:00
26-09-1996 00:00:00

Export

] http://showroom. declarativa.com - Orders - Microsoft Interne... g@@

Ajuda @ h

FirstName
Fator g R

ShippedDate
SSFER

12-07-1996 00:00:00 Margaret
11-07-1996 00:00:00 Margaret
22-07-1996 00:00:00 Margaret
25-07-1996 00:00:00 Margaret
29-07-1996 00:00:00 Margaret
30-07-1996 00:00:00 Margaret
06-05-19596 00:00:00 Margaret
21-08-1996 00:00:00 Margaret
21-08-1996 00:00:00 Margaret
27-08-1996 00:00:00 Margarek
03-09-1996 00:00:00 Margaret
05-09-1995 00:00:00 Margaret
13-09-1996 00:00:00 Margaret
09-10-1996 00:00:00 Margaret
03-10-1996 00:00:00 Margaret

| duplicates remaved [ (o]« ] #]#]

IF

g

mn

ax
A
AX
Ax
ax
Ax
A
Ax
Ax
A
AX
AN
ax
A
A

5

‘ Interret

The search condition can involve more than onel fighd include partial conditions:

= | http://showroom.declarativa.com - Orders - Microsoft Internet Explorer

Eicheiro  Editar Mer Favoritos

Ferramentas  Ajuda

Your WAM Application > MNorthwind B387 v0.1 > Onders =

Orders

g s

|May & 19:18 v IF

|A'ﬁfn | | | | | |Margaret | Als
Companylame OrderDate ShippedDate Firstame ]
TR SATFRA Fa S i) P Sor o) o
Antonio Moreno Tagueria 13-05-1997 00:00:00 21-05-1997 00:00:00 Margaret AKX

Alfreds Futterkiste 03-10-1937 00:00:00 13-10-1997 00:00:00 Margaret A

Alfreds Futterkiste 13-10-1997 00:00:00 21-10-1997 00:00:00 Margaret Ax

Around the Horn 15-10-1997 00:00:00 23-10-1997 00:00:00 Margaret A

Around the Horn 14-11-1997 00:00:00 18-11-1997 00:00:00 Margaret AKX

Around the Horn 02-02-1995 00:00:00 09-02-1998 00:00:00 Margaret A

Around the Horn 03-03-1995 00:00:00 09-03-1998 00:00:00 Margaret A L9
Ana Trujillo Emparedados y helados 04-03-19%5 00:00:00 11-03-1998 00:00:00 Margaret A
Records 1 to B of 8 | duplicates removed [ [ls] « % ]#1]

Mew Order Export ve
.§| s Internet
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After applying the new search condition (t@njunctiort® of all individual column conditions), the resutjitist shows
all orders for a customer whose company name stattisA, placed by an employee with first name Mareg:

G | http://showroom.declarativa.com - Orders - Microsoft Internet Explorer

Ficheiro Editar Wer Favoritos Ferramentas Ajuda
Your WAM Application > Northwind B387 v0.1 » Orders >
Orders
@__Ma}' 619:18 » IF
|A‘3-’n | | | | | |Margaret | Als
Companylame OrderDate ShippedDate Firstlame i
A TFE L ATFEAE ATEHAL ATFERQ o
Antonio Mereno Tagueria 13-05-1997 00:00:00 21-05-1997 00:00:00 Margaret Ax
Alfreds Futterkiste 03-10-1997 00:00;00 13-10-1997 00:00:00 Margaret A
Alfreds Futterkiste 13-10-1997 00:00:00 21-10-1997 00:00:00 Margaret A
Around the Horn 16-10-1997 00:00:00 23-10-1997 00:00:00 Margaret X
Argund the Horm 14-11-1997 00:00:00 18-11-1997 00:00:00 Margaret Ax
Around the Horn 02-02-1998 00:00:00 09-02-1998 00:00:00 Margaret A
Around the Horn 03-03-1998 00:00:00 09-03-1998 00:00:00 Margaret A L
Ana Trujilo Emparedados y helados 04-03-1998 00:00:00 11-03-1998 00:00:00 Margaret X
Records 1 to B of 8 | duplicates remaved [ [ls] <] ] #1]
Mew Order ] Export J &
@ & Internet

“%" is a wildcard character usable in search fiptiere are more, stay tuned for the next section.

2.5.3 List filters: searches to remember

A search condition can be stored as part of itcbsfiguration, as a user preference; in thatsése called asearch
filter . To create a search filter click the popup menthatop left in the previous page, and chooséNiw Filter

option:

3 http://showroom.declarativa.com - New filter - ...

Ficheiro  Editer Mer Favoritos Ferramentas  Ajuda
Your WAM Application = Morthwind_B387 vD.1 > Orders > New fiter >
New filter
Logical operator & anD O oR
NOT
orderDate | | ... O %
ShippedDate & | [ X
|'|§|'|
[ray 6 20:7 | _
| a| Cancel J ~oroet | Apply I
ot
€] conduido & Internet

10 See 2.5.3for more flexible query formula.
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Initially only the fields from the list base tatdppear, Orders in this case; the other two columtize example list,
CompanyName and FirstName, belong to other tale the lists themselves, it is possible to addian fields to a

filter definition, by clicking the button (it is convenient to augment the filter danv size first):

< | http://showroom.declarativa.com - New filter - Microsoft I... Q@E}
Editar Ver Favoritos Ferramentas  Ajuda z"

Ficheiro

Your WAM Application = Northwind_ B387 v0.1 > Grders = New filter =

New filter
Logical operator @& anp O or
NOT
orderdate W O x
ShippedDate B WO
r?r; :
| OrderlD
?CustomerID
May & 20:7 | :EmployeeID
[~| cancel ] Forget | Apply :Requi.reEIDaté
' Shipvia
‘Web Application Maker Version 2.0.8 : Freight
WAMLibrary © Declarstiva 2000-2007 i
Hello, Ananymous | 05-05-2007 20:07:17.783 Th'spagewaaea;s-h-i-pNa--me
 ShipAddress
;ShipCity
CustomerlD
CompanyMame
ConfadName
) ContactTitle
| Shipper (ShpV) W address
City
Régiﬁn

FostalCode

-'i.‘;l Concluido & Internet

The following filter will filter list data to inclde only orders from customers in Portugal:
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| http://showroom.declarativa.com - May 6 20:7 - Mi...

CEX
;}r

Ficheiro Editar Ver Favoritos Ferramentas  Ajuda

Your WAM Application = Northwind_B387 0.1 > Orders > May 620:7 >

May 6 20:7

Logical operator & anp O OR

NOT
orderpateEE O
ShippedDate B9 o O X
(Customers}Cuunt sl
I'|§I'|
Crders from Portugal |
||':"|_BE20_?__\;-| Cancel | Forget | Apply ]

Wehb Application Mzker Version 20.8
WA MLbrary @ Dedarstiva 2000-2007

Helly, Anomymous | 06-05-2007 20:15:04.371 | This page was oested in 0,172 seconds,

.éj Concluido # Internet

The field at the bottom lets the filter definitibave a user friendly name, “Orders from Portugalicking the Apply
button closes de filter page and refreshes thedlgilying the new filter:

| http://showroom.declarativa.com - Orders - Microsoft Internet ... E”E|E|

Ficheiro  Editar Ver Favoritos Ferramentas  Ajuda -#:

Your WAM Application > Northwind. B387 v0.1 > Orders >

Orders
TR —|
| Ordets from Partugal E
Companylame OrderDate ShippedDate Firstllame
o F R Pt Sl O TFER R e e LI
Furia Bacalhau e Frutos do Mar 14-10-1996 00:00:00 17-10-1996 00:00:00 Margaret  “AX
Princesa Isabel Vinhos 23-10-1996 00:00:00 25-10-1996 00:00:00 Robert Ax
Furia Bacalhau e Frutos do Mar 12-11-1996 00:00:00 18-11-1996 00:00:00 Janet AX
Princesa Isabel Vinhos 27-12-1596 00:00:00 02-01-1997 00:00:00 Steven AX
Princesa Isabel Vinhos 03-02-1997 00:00:00 04-03-1997 00:00:00 Janet AN
Furia Bacalhau & Frutos do Mar 04-03-1997 00:00:00 14-03-1997 00:00:00 Margaret A
Princesa Isabel Vinhos 17-03-1957 00:00:00 25-03-1997 00:00:00 Steven A
Furia Bacalhau e Frutos do Mar 31-03-1997 00:00:00 08-04-1997 00:00:00 Laura AH
Furia Bacalhau e Frutos do Mar 28-05-1997 00:00:00 06-06-1997 00:00:00 Margaret  AX
Furia Bacalhau e Frutos do Mar 18-07-1997 00:00:00 29-07-1997 00:00:00 Nancy A
Furia Bacalhau & Frutos do Mar 10-09-1527 00:00:00 19-09-1997 00:00:00 Mancy AX
Furia Bacalhau e Frutos do Mar 19-03-1993 00:00:00 26-03-1993 00:00:00 Anne AH
Princesa Isabel Vinhos 08-04-19938 00:00:00 13-04-1993 00:00:00 Laura A
Records 1 to 13 0f 13 | duplicates removed (1[4 <[ # ] #]

Mew Order Export
e
&) £ Internet

Later on, in another session and even from anaitr@puter, the user can apply this or other fil{ere at a time) by
using the top left popup menu. The menu also haswpty item option, which removes the filter, adlas “Edit
current”, to edit the currently applied filter:
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A http://showroom. declarativa.com - Orders - Microsoft Internet ... E”E|E|
Ficheiro Editar Ver Favoritos Ferramentas  Ajuda

Your WAM Applicstion = Northwind B387 w0.1 > Orders >

Orders
Orders from Portugal % IF
'M 507 OrderDate ShippedDate Firstame
il 5 FaSior g el e S R=8) FaSior S el LI
Orders from Portugal
[ Mar 14-10-1996 00:00:00 17-10-1996 00:00:00 Margaret AX
-dit e"t 23-10-1995 00:00:00 25-10-1956 00:00:00 Robert A
2w T
' ar 12-11-1996 00:00:00 18-11-1996 00:00:00 Janet AX
Princesa Isabel Vinhos 27-12-1996 00:00:00 02-01-1997 00:00:00 Steven AX

By default the filter page assumes a (AND) conjiamcof column conditions; a radio button at the impvailable for
disjunction (OR) instead. Each column conditiom@$OT check box to negate it, anckautton to remove the
condition (empty field or removed field can haveifferent meaning, for example for bit columns)eTh. button pops
up a help menu with the available search operators:

A http://showroom. declarativa.com - Orders from Portu..

Ficheiro Editar Ver Favoritos Ferramentas Ajuda

Your WAM Applicstion = Northwind B387 v0.1 > Orders = Orders from Portugal =

Orders from Portugal

Logical operator @ ap O oR
NOT

(Customers) Country|=Fortugal oyl 2

equal to Portugal

not equal to F'ortuga.l

less than Portugal

| less than or equal to
Fortugal

: Crders from Portugal |» | Cancel

—ff' greater than Portugal
greater than or equal

Web Applicztion Mzker Version 2.0.8 to Fortugal

WAMLrsny © Declarative 2000-2007 i

starting with Portugal

between X and Y

inthe set{XY}

inthe huge set {1

| Xn}

empty

not empty

Hello, Anonymous | 06-05-2007 21:145:29.895 | This peg

@ Concluido & Internet

“In the huge set” supports large value sets, sigetif a separate window.

List filters can be sharéY by copying the list URL to the clipboard using thare item in the filter menu.

2.6 Changing and editing data

To add a new Product, click th___Mes Product | button in the list page; as a shortcut, ctrl-click

| Rrodicts | button in the entry page. Afterwards a Product page opens up, with all fields empty except the
default? values:

M If so allowed in global.asa, see 5.5
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A http:#fshowroom. declarativa.com - Product - Microsoft Internet Explorer,

Eicheiro  Editar  Wer Favoritos  Ferramenkas  Ajuda

ProductName |

¢'SupplierID l:ll:ompanyName |

[ piscontinued

I |
OrderDate ShipMame Quantity Discount g
SFER ATFROD ATFRAR Aamie 0

| duplicates removed O [ ¢ ] 4]
Mew Order Detail Ikem

Web Application Maker Yersion 2.0.8
IanLbrary @ Daclarativa 2000-2007

Cancel

UnitPril:e UnitsInStockle Unitsl]nl]rderljl Reorderlevelljl

|

-Ej Concluida

e Internet

Each field can be filled at will; there will be errmessages if the data type is not right, for eartnitPrice must
have a number and not a date, etc. The Producl® ¢an be left blank, because it is a numeric key.

Let's look more closely at th8upplierlD field, which has a lookup butt@h Clicking this lets the user choose one

among the existing suppliers:

2|n the example, determined simply by SQL defaults.
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A http:/fshowroom. declarativa.com - Suppliers - Microsoft Internet Explorer

Ficheira  Editar Yer Favoritos  Ferramentas  Ajuda

CompanyMName
ST EY

1 Aux joveux ecclésiastiques

' Bigfoot Ereweries

"y Cooperativa de Quesos ‘Las Cabras'
L Escargots Nouveaux

'y Exotic Liguids

' Faréts d'érables

] Formagai Fortini 5.1l

1% Gai paturage

" G'day, Mate

Yy Grandma Kelly's Homestsad

" Hel Sifwaren GmbH & Ca, K&
Y Karkki Oy

" Leka Trading

Yy Lyngbrysild

"% Ma Maison

Records 1 to 15 of 29

Mew Supplier Export

ContactTitle
ATEOE

Sales Manager

Feegional Account Rep.

Export: Administratar
Sales Manager
Purchasing Manager
Accounting Manager
Sales Representative
Sales Representative
Sales Representative
Sales Representative
Sales Manager
Product Manager
Owner

Sales Manager
Marketing Manager

web Application Maker Version 2.0.8
WAMLbrary © Declarativa 2000-2007

ContactName
ATEED
Guylgne Modier
Cheryl Savior
Antonio del Yalle Saavedra
Matie Delamare
Charlotke Cooper
Chantal Goulet
Elio Rossi

Eliane Noz
wendy Mackenzie
Regina Murphy
Fetra Winkler
Anne Helkkonen
Chandra Leka
Nigls Petersen

Jean-Guy Lauzon

Phone
ATFEAD

(1) 03.83.00.68 (1) 03.83.00.62 France

{5013) 555-9931
{03 598 76 54
85.57.00,07
(171) 555-2222
(514) 555-2055
(0544) 61323
38.76,98,08
(0Z) 555-5a14
{313) 5555735
{010} 9984510
{953) 10956
EES-B7E7
43644108
{514) 5559022

IF
Fax Country ]
ATFEAR AF@G N0

Usa
Spain
France
UK
(514) 555-2921 Canada
(0544) 60605 Ttaly
3B.70.98.58 France
(02) 555-4873  Australia
(313) 555-3349 LSA
GErmany
Finland
Singapare
43844115 Denmark.
Canada

&

ﬂ Inkernet

After clicking the return buttolt to the left of a record, theupplierlD and theCompany Nametextboxes on thBlew
Product window will be automatically fulfilled as shown lbm®v:
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N hitp:/fshowroom. declarativa.com - Product - Microsoft Internet Explorer

Ficheiro  Editar  Ver

Favoritos  Ferramentas  Ajuda @ T
Morthwin
Produc
ProductIDl:I
ProductName |

' supplierIp EompanyName |Aux joveux ecclésiastigues

UnitPrice UnitsInStockle Unitsl:lnl:lrderljl Reorderlevelljl

[] piscontinued

OrderDate ShipName Quantity Discount i
SFER ATFRUD AFRAD Ao nn

| duplicates removed C1 4]+ ]+ ]2
Mevs Order Detail Them

Cancel Save
Web Application Maker Version 2.0.8
Wamlbrary @ Daclarativa 2000-2007 w
-@l jawascriptvoid(o); 8 Internet

Alternatively, if the SupplierlD was known, it calibe typed directly, without the need to open umgwa page. For
example, after typing 16:

2M http://showroom.declarativa.com - Product - Microsoft Internet Explorer
Ficheiro  Editar Ver Favoritos

Ferramentas  Ajuda ﬁ'
Your WAM Application > Northwind_B387 v0.1 » Produdcs > Product =

Product
Productin| ]

Producthlame|

'su pplierlDCompa nyhlam e| Bigfoot Breweries

' categoryID Categorylame

This is called airect lookup. Yet another (and more likely) alternative: thendoes not know the
knows the first two characters, so he’ll attemptraserse lookup

2N http://showroom.declarativa.com - Product - Microsoft Internet Explorer
Ficheirg

Editar Wer Favoritos Ferramentas  Ajuda

Your WAM Applicaion > Northwind_B387 w0.1 > Produds > Product >

Product
Producti[ |

Productiia me|

J'Suppl’lerlDl:I'Ccmpanyﬂame|fD

' cateaorvID Categorylame

supplier ID, but he

Copyright Declarativa 2001-2009



Declarativa WAM — The Manual 32

After entering tab, and because there is more ohansupplier starting with “Fo”, a new list pageears®:

BEE

| http://showroom.declarativa.com - Suppliers - Microsoft Internet Explorer

Ficheiro  Editar Wer Favoritos Ferramentas  Ajuda
Your WAM Application = Northwind_B387 v0.1 > Producs > Product = Suppliers = ) L
Suppliers
v | zoom F
Companyhlame ContactTitle ContactName Phone Fax Country g
s Faior SR o] TR o 8 R ] o S i= ol ausp g 0N
" Foréts d'érables Accounting Manager Chantal Goulet  {514) 555-2355 (514) 555-2921 Canada
'\ Formaggi Fortini s.r.|. Sales Representative Elio Rossi (0549) 60323  (D549) 60803 Italy
Records 1to 2 of 2 el el &+
Mew Supplier
e
-'iEI Concluido 8 nternet

And, like before, the user should pick the supgigiclicking one of théi buttons. Finally, the user can click the Save
button in the Product page.

To avoid waiting for a lookup match, WAM has a tygieead feature which allows the user to keep ltime form
while the system is still searching for a match*(fIAGE HERE ***).

When a direct lookup or an inverse lookup doesrdtipce any results, the user has the option tosghbetween:
creating a new one, choosing one from the listamcelling the operation. However, if the user poesly knows that

the Supplier doesn’t exist, the user can creatiéttly by pressing Ctrl-click on the “lookup boit’ &'. After
completing the creation, the SupplierID will be @uattically fulfilled.

To deletea Product (or any other database record), eithen the record from a list and hit the Delete bytto
simply click one of thex buttons in the list. In both cases a confirmati@iaty will be displayed, and error messages
will be shown if the deletion violates databasegnity.

2.7 User interface shortcuts

There are several shortcuts available on all WAMegated pages:
¢ Hitting ALT-S in a row saves the row
e  Citrl-click in a save button (in a row) saves andrmmpup a "clone" of the saved row

e Citrl-click in a list button (e.g. in a ListGrouppens up an empty row for its base table, typidallgreate a
new record

e Citrl-click in a lookup button opens an empty rowcteate a new record, and fulfill the lookup field.

e To copy the current URL to clipboard, we can uselithk “This page was created in X seconds.” pregen
the footer.

2.8 Philosophy

This section contains a preliminary descriptiom 6¥WAM theory for GUI generation”, for applicatiossich as
referred in 1.4 and detailed in “WAM user interfaaa application tour”. WAM and the enclosing wetver can be

131f only one such supplier existed, it would be ieopto the Product fields as in the direct lookagrsrio
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seen as an interpreter for a theoryhomw to generate web pages from a WAMmodel instameaswer to HTTP
requests.

The current WAM version implements the principlesdw; future R&D may focus on better generatiomfrine same
or related database server information.

Consider a human interface for a database, rurasregyweb browser (intranet or extranet) custom-rapgécation
with many inter-linked pages.

How much of it could beleterminedust by the database-server SQL layer alone &tatature, triggers, stored
procedures), avoiding the pain of developing a Gedphical User Interfacé®ould it be possible to “infer” the
missing code needed to construct the @k must run in the web server/CGIl and browsgsrks?

WAM is a tool for a partial “yes” to the above deaige. WAM's idealistic vision is to be a GUI furan deriving the
interface from the application database alone ugincthe following formul&:

Web interface = wam(Database Meta Information)

There is however a limit to the meta informationlimled in database engines; for example, linguistarmation is not
there. Therefore WAM uses a few extra databasegsabihere additional (but not redundant) meta médion can be
placed by the developer, the WAMmodel:

Web interface = wam(Database built-in Meta Inforroat+ WAMmodel)

Reality makes this still too radical for most realrld projects, so WAM effectively supports a mgeneral and
realistic vision:

Web interface = wam(DB Meta I nformation + WAMmodel) + Custom pages using wam objects + Other pages

The next picture shows the overall architectura WAM application, with the user interface boundsinpwing the
software components involved in the above equation:

)

Usar

User interf:

WAM generic Custom Cther web
interface pages ASP pages pages

WAM AP
objects
(WAMLIbrary)

-Application database

Built-n meta WaMmadel Application
information tables data

14 f the reader feels inclined towards the formal mhay regard the right side of the equation asé&BRLs that the
web application responds to, satisfactorily"
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Development of a WAM application can be depictedoliews; traditional database design and web mogning are
complemented with WAMmodel editing:

sar interfac

WAM generic Custom Other web
interface pages ASP pages pages

Isual Studio,
etc.
WAM AP

objects SOL Server
(WAMLibrary) Management

Studio, etc

plication datab

WaMmodel
tables

Built-in meta
information

Application
data

For thedeveloper of custom ASP pages using WAM qlijeetWAMLibrary API implements a higher "semantievel
over the Microsoft Active Data Objects that supporRather than dealing with RecordSets, datal figlidations, SQL
and HTML generation and many other concerns, theldper can delegate GUI generation, database sicces
orchestration and navigation issues to the WAM disjein whole or in part depending on applicatiequirements.
This is accomplished by using object constructads methods referring concise database concepth-asitable or
view, foreign key path, etc. - saving the develapéot of details - data types, joins, table st etc.

Therefore WAM encourages the developer to storeerapplication knowledge into declarative models datdbase
server logi¢ and less in CGI or browser-side procedural cod@) redundant models. This approach pursuesafast
incremental development, as well as easier maintanémostly done in the database layer), in cormparnwith other
methods requiring heavy CGI or client-side coding.

2.9 GUI fragments/parts

WAM is essentially an application front-end fragrnéactory, which works based on minimal declaragpecifications
closely tied to the underlying (database) applizatit serves a particular class of GUI front-erilsse interfacing
database applications.

Due to the fact that "all database GUIs are sithilgrleast to a certain extent, it is possibletmntify recurrent
fragments, each comprising GUI widgets, scriptufefabase access methods, error handling etc.:

GUI fragment Description Example

Row A web page to display/edit a record or vieweup
a Store - Microsoft Internet Explorer [_ O] ]

J File  Edit Wiew Fawortes Took Help

Pubs -

Store

Store# l:l

Name | |
Address | |
State |:| Fa I:l

Store discounts I Sales | Titles sold I

Cancel I Save
/@] Dane ,_,_‘e Intermet

[~ |
4
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Row field A row element for a table column, posgitlith
a title zp[ |

Lookup field Displays a field in a related tablgpitally one or
more lookup field appears next to the relatin| «eubishers [ ]pubsher [ oo | fuss
foreign key

List A web page displaying a subset of a tablewvi

or user-defined join, including user-defing Authors - Microsoft Internet Explorer

sorting and navigation over the record se|| File Edit View Favoites Took Help
possibly filtered with a search filter, da
exporting button, etc. s

Authors

ILetter C 'I

First name Last name City Address Photo ]
ST EL A&TFEAD AT ATRAQ AacFHa 0

Miguel Calejo Porto R. Cerca 88 ‘% AX

Cheryl Carson Berkeley 589 Darwin Ln. AX =

Page EE E
Mew | Q b &

]
|&] Done l_’_|0 Intermet 4
List column Displays all values of a database columa list
Last name
T T
Calejo
Carson
Filter A web page, closely linked to a list, to sipelist : _
filter criteria over columns in the list table and el EERIEEINCII NG - [D]x]
related tables J File Edit “iew Favortes Took Help
Pubs
_HD equalto L
Letter C less than C%
Isfs than or equal to
Last name |C% |! C%
greater than C%
Gmmmmmmnnen Add Colurnd greater than or equal
to C%
starting with C%
between < and ¥
] o 6]
Letter © = Cancel | Forget I Apply | emply
ot empty
]
& ,_’_|0 Internet 5
Embedded Like a list, but restricted to the context of ;
. . . . First Last Gt Email
(detail) list related table; appears inside the master row | |Ags . Avads  awses  awsma b
Michael OfLeary San Jose dummyEmail@hisagent. pt A X
Stearns MacFeather Oakland AX
rage[l ] 1] o

new |
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invoking button

procedure or an external (ASP) web page

Standalone detail Like Embedded list, but appears in a standalpne
list web page, and includes a description of th ¢ Bl aR et S UELTESl L] =l B
related table context, using lookup fields | Fle Edt View Favortes Tooks Help
- =
Sales
Title Cooking with Computers: Surreptitious Balance Sheets ﬂ
Date Oty Name City State ]
AWEIR  ATFHOe oo PRl awie 0
11-03-1993 25 BooroEar — Faitland  OR Ax o
Page ] <] [+]
Mew | OD&
4 [ >|J
& U 4 ntemet 4
Procedure A button which invokes either a database stofed

Price List |
Show a price list

style, appearing at the top of WAM generate

pages and providing direct navigation to previg
application pages

List set A set of buttons to navigate to lists ime {
app”cation Authors Author Sales Discounts Employses
Jobs Publisher infos Publishers Royalty schedules
Sales Stores Author] title links Titles
Author titles
Finder Similar to a row field, but providing quiskarch
and navigation to a single tuple row or to a list futhorslalej |
Search
Path A “breadcrumb” style hierarchical navigatipn

u

Edit  Wiew Favorites

Result = Marthwind_E v0.1 =

Customer
CustomerID

/7§ Customer {SIMOB) - Microsoft Internet Explorer

Tools

Help

Customer

Simons bistro
CompanyMame

Error Report

Transact-SQL or JavaScript originatedlti-
lingual error alerts, followed by field focusing
appropriate

il Microsoft Internet Explorer

Application main
(entry) page

A default web page with buttons accessing
lists, and some finders

Your WAM Application > Pubs10;

Pubs107 v0.1
authors discounts dbotile |
employee jobs dbu.puhlishers|:|
pub_info publishers
roysched sales
stores titleauthor
titles titleview

Vieh Appiication Maker Version 2.0.8
WAMLbrany @ Declarativa 2000-2007

Hello, Anomymous | 0205-2007 12:26:37.605

This page was crested in 0,813 seconds,

In the next sections we'll see how WAM is guidegtoduce the above fragments. These fragmentslsamea used by
the developer in his custom pages, typically t@ivbmore control over appearance or functionalitists and rows.
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2.10 Foreign key graph

Relations between database tables are in impartgradient to GUI structure. In order to better iis&'s convenient
to define itsforeign key graphabbreviated=K graph) this isimplicit in the built-in database schemainformation,
and is defined as follows:

- Each table or view in the database defines a gnapke

- Each relationship FK/PK between a table Detail idtieign key FK and table Master with primary keg P
originates a directed edge from the Detail nodéaéoMaster node

This definition is nothing more than the formalipatof the database diagrams shown by (for exang@l) Server
Management Studio, where the foreign keys can ée sethe edges:

FK_Orders_Customers

Shippers
Customers . FK_Orders_Shippers | BShipperiD Region
P | CustomerID B | CrderlD: Companyhiame [ 8]RegionID

CompanyName CustomerID Phone | RegiorDesaription
Contactiiare EmployselD
ContactTitle srderths N

equiredDate E FK_Employess_Employees
éﬁ:mss eomedons Emelaees ek FIC_Territories_Region
regon shiptia Employees |
Postaicads Freioht ] Employeetn = Territaries

hiphame Lastriame | oD
Country FK_Orders_Employees | |Firstriame 9] Terrcory!
Phone Shipaddress T e TerritoryDescription
Fox ShipCity [Tt RegionlD

shipRegion || TitkefcCourtesy -

shipPostalCade [ |BithDate I

i
F_CustomerCustomerDems, Custe 7,12;“ EmployeeTerritories
CustomercustamerDemo Custorers — Fi_EmployeeTerrtories_Employess || §|EmpioyeeiD
| |Postaicode
ey L p———————r e

LB FK_Order_Detals_Orders
F | Customerin:
CustomerTypelD

Order Details E—— EM T35
3 orderlD [ 2 5upplier D
FK_Order_Detais_Products || @ |Productl CompanyMame
3] Productln Productiems ™ Contactiame.
Uritprice — |
FK_CustomerCustomerDemo Quanity |__|SupplieriD ContactTitle
|| categorylD Address
Discount GuantiyperLt e prockats seplers | |29
] eerce repon
|| nitstnstock | Fostaicode
CustomerDemographics Categories || unitsonOrder [ | country
CustomerTypelD 9| Categoryin | [ReorderLevel [ |Phone
CustomerDese CateqoryNiame [ piscontinued |Fax
Description [ |HomePage
Picture —

FK_Products_Categories

In addition, in order to support VIEWSs as "realleat), we'll define some additional meta information
WAM_CONSTRAINT_VIEW_USAGE , to simulate (definitioof) foreign keys between VIEWS too. This meta
information defines additional FK graph edges:

- Each tuple in table WAM_CONSTRAINT_VIEW_USAGE onigites a directed edge from its Detail_table (or
view) node to its Master_table (or view) node; this\M table allows the use of relationships involyiviews

The foreign key graph is an important piece of WAMbNceptual background, becat@meign key paths(or FK
paths) are used as names (hence generation sp#oifi) of GUI fragments. For example, considerftiewing path
in the same database diagram:
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FK_Orders_Customers

§ —

j
|

Customers { U erc‘ls F_on
| | CustomerIn | B |OrderID
|| Companyharge | |Custamer
|| Contackhan | |Employeel
CorkactTitle - OrdefDate
T | sddress L RequiredDat
ity || Shippedpate]
| |Regian | |Shipvia
| |PostalCade . Z:I?\dht
T Counkry | |>hiphlame (maa——
| Phone || shipaddress FK_On
|Fax || shipcity
T | |shipRegion
L ShipPostalZdie
| |ShipCountry
FK_CustarmerCustomerDerno_Cuskomers
CustomerCustomerDem FK_Crder_Details_Orders
% | CustomerID
ﬂ Customer TypelD \
Order Deta%
7 [orderlD = o
% | ProductID —
UnitPrice
Fk_CustomerCustomerDema .
Quankity
Discounk
This path can be represented (for WAM)Rs Orders_Customers,dbo.FK_Order_Details_Orders (a sequence of

schema.tableName; the first schema is omitted.cddlkiat this concise representation is able tadatifrom some
lower level details, such as which are the primi@y columns of each table, which are the foreignd@umns, what
SQL expression should be used to implement the j@tc.

We'll now introduce the WAM interface generatiompiples.

2.11 Database objects and how they impact GUI gener  ation: GUI patterns

The previously defined GUI fragments can be usesbtee database web interface design problem&elmext table
we overview the "recipes" for solving these protdem

Database concept or its facet Conseguence on GUI

Table or View A table record can be visualized and edited irva iiable
records can be visualized and filtered in a lisfindler
can provide simple front-end navigation.

Column A row field, a list column, a looked-up column

Data type Row field and list column validation, formatting

User-defined SQL data type Special formatting,dation, user navigation (e.g. emall,
URL, image)

Primary key Determines default auto-numbering policy, avoiding
need to fill the key fields

Check Constraint Restrict edition at the GUI, isprect into admissible
values

Permission Hide or disable GUI objects and navigation linksdo

particular user or group
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Database objects have programmer names Use a atisefunction: WAM_PRESENTATION

Foreign key path (possibly with one FK only) Minihspecification of lookups, detail lists, user-aniv
joins in lists

Foreign key graph Default navigational structure

Table tuples representing persisted objects Farticplar object persistency strategy only, see
section 4.5

Each line in the table can be seen as a "pattertfie sense of [Patterns 2001], and so the wtariebe seen as
"WAM's GUI pattern catalog". We find this somehos¥ated in spirit to efforts like [Coram and Lee 2Glthough in
our case with a more restricted scope - databgdeatons.

External presentation strings are absent from databngine meta-models, hence the central role
WAM_PRESENTATION assumes in the WAMmodel.

Navigational web link structure will reflect thelagonal data structure; WAM provides an automaticicture (see
section 5.3.1).
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3 WAM development tour

To overview WAM let's take the venerable 'pubsatiase examptg build a web server front-end for it with a single
click, and demo it. Afterwards we will enhance it.

NOTE: you can visithttp://showroom.declarativa.conto try most of the following steps online;

Database application enhancement with new requines@an be a nightmare, as hidden dependenciesesiani
causing the application to have to be updated irerttan one place, such as data dictionary, forjectd GUI
scripts... To minimize this problem, WAM promotes BIGlevelopment style that is mostly (database) ddeen.
The next sections illustrate development styles witreasing power and decreasing maintainability:

* "Single click" - interface obtained automaticallpi the initial database
e Improving the WAMmodel

¢ Improving the database

e ASP scripting

The following sections will focus on changing thgphcation, not using it; for that perspective refestead to “WAM
user interface: an application tour”.

Although the following steps currently take morarita single click, they're generic red tape sinfdaany application,
and can be automated - no step in this sectigpesific to the 'pubs' application. The WAM Instalfgovides a wizard
doing it.

3.1 Webifying the 'pubs' database

We'll start with getting the WAM up and running amrmachine configured with SQL Server and IIS. Wasé the
‘pubs’ database to illustrate this installation &nel following examples as it comes with SQL Servad this way we
don't require users to have their own database fighh the start.

3.1.1 Step 1: Get a database

Here's a diagram for the venerable 'pubs’ exarmgibgbdse, as produced by Microsoft SQL Server’sriarise
Manager tool, depicting both each table structmcttheir foreign key master-detail relationships:

15 Available as a Microsoft sample databasktat://www.microsoft.com/downloads/details.aspxAtgit=06616212-
0356-46a0-8da2-eebc53a68034&displaylang=en
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"q';n SQL Server Enterprice Manager - [2:Edit Diagiam 'PUB diagram’]

J?ﬁl LCongole  Window  Help |;|i|l|

CEXF I TR IR |

[ ESS——————a |
FK_roysched_titles

FK_sales_titles

F_sales_stares

FK_employee_publishers

stor_id
skor_name
stor_address
city

skate

zip

Fk._pub_info_publishers

F,_employes_jobs

FK_discounts _stores
FK_titlzauthor_authars

discounttype
stor_id
lowgty
highgty
discount

Kl | _»ld

WAM prefers a database having primary keys defiioedll tables in the application, so we've dealgpemary keys
in discounts  androysched . Otherwise the application would function, but tega editing capabilities would be
nonoperational for those two tables. This is apdrtant issue to take into account when webifyingrydatabase.

3.1.2 Step 2: Generate default WAMmodel

There is the possibility of running a single sequeeaf generic scripts that create the WAMmodeldslaind generic
stored procedures in database 'pubs', and thatgtepghbose with a default set of WAM meta-data,egated from the
initial database structure. However, the WAM Instaltility does this automatically.

The WAM Installer can be executed by double-cligkan thesetup.wsf  file, from the WAM zip package.

& C:"Documents and Settings' Luis',DesktopiWAMTrial - |EI|£|
File Edit Yiew Favorites Tools  Help | € B ? | X R L|:] _T_l] | 11.'
Address Ilﬁ Ci\Documents and SettingsiLuis) DeskbopyWwaMTrial j
WAMLibrary bff.js setup.wsf wap st
|4 ohjects 11,6 KB | d Ity Computer v
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Note that it is assumed that the user has MS S@eBestalled on his machine and an IIS web sitefigured.
Starting the WAM Installer will ask us where to éignre our web application and which database & Tisen it will

take us into the following screen on our web brawse

Yweb Application Maker Setup - Mozilla Firefox - IDIﬂ

File Edit Miew History Bookmarks Tools  Help | @ - * - @ kgl |:| http:fj1c | » | [

Web Application Maker Setup

-

for Web Application ‘pubs’

WAM Setup Error
Login failed for user 'luigi'

Database Server Info

Database Type

I M3 SOL Server 'l

Server Mame

IHALQDDD

SQL User Login

fug

Password

e

Step 1 - Database server info

Flease enter the SQL Server name and the user login to be used by the WAM connection.
The user must have administration privileges in the database,

Step 2 - Database name
Step 3 - Finish

|

| Done

,@ Open Notebook 7

o

Hitting next will take us too:

JWeb Application Maker Setup - Mozilla Firefox - |EI|1|
File Edit  Wiew History Bookmarks Tools  Help | é - '3 - @ Kl |l |:| httpefit: HB

Web Application Maker Setup

-

for Web Application "pubs’

Database Server Info

Database Type MS SQL Server
Server Mame HAL2000

2QL User Login luigi

Password EEEEEE 2220
Choose a database Ipubs vl
Generate default WAMmodel I~

Overwrite existent WaMmodel I

Step 1 - Database server info

Step 2 - Database name

Please choose the application database,

Step 3 - Finish

1

Mext ..

o™

| Done

@ Open Motebook 2
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In our case we are overwriting the existing WAM Mgdas we had already installed a version of WAMtmnserver.
Hitting Next and then finish will complete the iaBation of WAM in our server and associate it witle ‘pubs’
database of MS SQL Server:

¥Jweb Application Maker Setup - Mozilla Firefox i =] 3]
File Edit View History Bookmarks Tools Help | @ - B - @ 2 B http:,l’,l’l:

Web Application Maker Setup ] pplication "pubs’

Flease wait ...

Creating WAM tables ...

Filling waM tables with generic metadata ...

Fillimg waM tables with default rietadata for 'pubs’ ...
Creating 'global.asa' and 'default.asp’ files ...

Done!

If your application is to be used in a production environment vou should restrict access to the
"WaMLibrary/Admin' directory to administrators,

If you want WAP support please run the 'wap.wsf' file in your IIS web server.

Open the web application pubs,

Declarativa
< | ©
Done @ Open Matebook 2

3.1.3 Step 3: Demo

Open up the web application link in the previougsa (in the following screen shots the URL addvéfishe different
from yours). As nothing was stated yet regardingigs or external representations, initially dataames are used as
captions:
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f’f Pubs107 v0.1 - Windows Internet Explorer

iy Q hittp: ffshoveroom, declara ¥ || ## | X [ ogle

| i

L

o i@Pubsw? w1

| @B

p= v |sobPage -+ (CF Tools -

3

Pubsi07 v0.1 >
Pubs107 v0.1
authors discounts dbo.titles]
employee jobs dbo.publishers]
pub_info publishers
roysched sales
stores titleauthor
titles titleview

‘Web Application Maker Version 2.0.8
WaMLibrany © Declarativa 2000-2007

Hello, Bnomymous | 04-05-2007 19:55:28.951 | This page was crested in 0079 secands,

0 Internet

The above screen image shows the generic WAM aiitentry pagefor 'pubs’, built from its WAMmodel:

#100% -

e The 12 buttons provide navigation to lists for fietables and 1 VIEW in the database.

» The caption/field pairs at the top right allow duitavigation to lists and records for the two masteresting”
tables in the application. Each caption/field mainstitutes d&inder.

Entering a value in a Finder field causes a sirapberch to be performed on its table, followed byigetion to a single
record or to a list depending on how precise theevis. Clicking the field title navigates to thst] as suggested by the
displayed ToolTip (near the invisible mouse cu@pr

WAM uses a foreign key graph - based heuristiautomatically pickites  andpublisher — as "interesting tables" for
pubs, and by default determines their primary kaymns to be the columns to search. Some simpietisgy can tune
or expand this capability dramatically, adding rratilumn and type sensitive searching, as will &éenslater.

3.2 Introducing the user interface for WAM applicat  ions

This section provides an abridged description efuber interface functionality available to all WAdyplications, with
an eye on using its personalization aspects foeldpment; for a more detailed and use-focused eafilan see instead
“WAM user interface: an application tour”.

3.2.1 Personalizing the information displayed in a list

Let's hit the 'dbo.titles' button and get the aititles list, and hit the button at the top right
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dbo.titles

| &
dbo.titles.type
ST
business

business
business
business
mod_cook
mod_cook
UNDECIDED
popular_comp
popular_comp
popular_comp
psychology
psychology
psychalogy
psychology
psychology

{= dbo.titles - Windows Internet Explorer

|ﬁi http:f fshowroom, declarativa, pt/Pubs1 07 MAMLBrary/InterFace/standard, aspPwitype=LI5T8 ¥ |
Pubs107 v0.1 = dbo.fitles =

dbo.titles.pubdate
AP

12-06-1991 00:00:00
09-06-1991 00:00:00
30-06-1591 00:00:00
22-06-1991 00:00:00
09-06-1991 00:00:00
18-06-1991 00:00:00
05-08-2000 01:33:54
30-06-1991 00:00:00
12-06-1994 00:00:00

EEX

IF
_—
| dbo titles title_id
o dbo.ttles ile
3 dbo titles pub_id
A dbo titles price
J‘ dlﬁo..titles.advance
:dbo.titles.royalty
o dbotditles.yid_sales
4 dbo titles notes

dho.publishers.pub_id
dho.publishers.pub_name A

dbo.publishers:city

Records 1 to 15 of 18

Mew dbo. titles

| Export ]

‘Web Application Maker Version 2.0.8
WA ME ihrans & Merlarativa H0N007

el

e Internet

100w v

On the absence of more information, WAM uses a gedata type-driven heuristic, initially configag thelist to

display just the type and pubdate columns. Howtheuser can add other columns, with the hieraatipiopup menu
shown; those can be columns either in the base fabthe list, or in andirectly or indirectly relatedable or view, as
can be seen by the selected publishers table.

3.2.1.1 Adding/removing columns

Column adding/removal, sorting and search filterfigure alist instance personalized to each ugggrsisting in the
databaseiser preferencesAfter a few (end-user) clicks he/she can get aenuzeful list, listing more expensive titles
first and including publisher name and state. Adddlly, the user may also rearrange the ordenefkeveral columns
by dragging each column title to where it want® ibe placed:
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/= dbo.titles - Windows Internet Explorer

|& hittp: | {showroom, declarativa, ptfPubs107 e AMLibrary Interface standard. asprwitype=LTSTaminame=titles

Pubs107 v0.1 > dbo.fitles > -~
dbo.titles

v r
dbo.titles.title dbo.titles.price dbo. pub_name dbo. state ©
aTFEe awEee AFEAP ATFEG Ly
But Is It User Friendly? 22.55 Algodata Infosystems CA AX
Computer Phobic AND Mon-Phabic Individuals: Behavior Variations 21.59 Binnet & Hardley DC Ax
Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean 20.85 Binnet & Hardley DC Ax
Secrets of Siicon Valley 20.00 Algodata Infosystems cA XX
The Busy Executive's Database Guide 19,89 Algodata Infosystems cA A
Straight Talk About Computers 19.99 Algodata Infosystems CA AX
Silicon Valley Gastronomic Treats 19.99 Binnet & Hardley DC Ax
Prolonged Data Deprivation: Four Case Studies 19.99 Mew Moaon Boaks MA RH
Sushi, Anyone? 14.99 Binnet & Hardley DC A
Cooking with Computers; Surreptitous Balance Sheets 11,85 Algodata Infosystems cA AX
Fifty Years in Buckingham Palace Kitchens 11.95 Binnet & Hardley DC A
Is Anger the Enemy? 10.95 New Moon Books MA AX
Emaotional Security: A Mew Algorithm 7.95 Mew Maoon Books Ma AX
Life Without Fear 7.00 Mew Moon Books MA X
You Can Combat Computer Stress! 2,99 Mew Moon Books Ma Ax
Records 1 to 15 of 18 | duplicates removed (] [ ] <] ]#l] —

Mew dbo. tities Export
Al
& Internet H100% v

Notice that the URL for the page is a generic WAAYe (actually the same as the previous screenrefayld the page
address is not displayed).

3.2.1.2 Display search filter

Lists can have aearch filter applied. By using the popup menu at the left tileWing page opens up; using the

r?n button to add an additional data field to the fillefinition...:

{= New filter - Windows Internet Explorer.

|§i hittp:ffshowroom, declarativa, ptiPubs 107 famLibrary Criterion/criterion. asp?__wamList=dbo. titles&__wamListT % |
Pubs107 vi.1 > dbo.titles > New fiter =

New filter

Logical operator &) aND O OR

NOT

dbo.titles.title| v BN

dbo.titles.price] i

May 4 20:10 | dbo.titles.pub_id

[v] cancel | Foeet | apply dbo litles.advance

dbotittes.royalty
‘Web Application Maker Version 2.0.8 dbo.fitles.yid_sales
WaMLbrary © Dedarstiva 2000-2007 dbotitles notes
Hello, Anomymous | 04-05-2007 20:10:59.357 | This psge was crezted in 0,438 seconds, dbo fitles pubdate

publishers (pb_d) P

& Internet 00w v

After typing "business" in the type field and "Busss stuff” in the field at the bottom, afsdply ing the filter, the list
appears with the search filter applied:
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/.'; dbo.titles - Windows Internet Explorer

|§i hittp: {fshowroom, declarativa, ptfPubs 107 fwearLibrary Interface/standard, aspPwitype=LIST &winame=titles

Pubs107 v, bo.titles >
dbo.titles

| Business stuff 1{_.: IF
m dbo.titles.price dbo.publishers.pub_name dbo.publishers.state 4
IMay 4 20:10 | awnan ATRIY ATBY i
'I' ----------------- — fatabase Guide 19.99 Algodata Infosystems CA Ax
Iﬁdit c%'ig:nt :nputers 19.99 Algodata Infosystems CA A
|New filter |

C:PESC]_LIISE simples 51 Surreptitious Balance Sheets 11.95 Algodata Infosystems CA AX
You Can Combat Computer Stress! 2,99 New Moan Baoks MA AX
Records 1 to 4 of 4 | duplicates removed (] [=]« [+ ]#]]

Mew dbo. titles Export
X
& Internet FA00% v

The popup menu below shows the ability of WAM ligiave a set of filters defined and one (or ngrieied as

current Note that you can also add columns to gearch filter and state what conditions will belegapbon the chosen
columns.

Search filters are also part of the list preferspeénich reside in WAMmodel tables and can be ahffier example

from expert to novice users. As they're server-thaisey'll hold consistent for the same authenttatser whenever
he/she logs in from any browser.

3.2.2 Navigation between tables

Getting back to the list, let's click the magnifyiglass to see a single record displayed in a WAM page:

/A :tilles - Microsoft Internet Explorer

J File Edt ‘iew Favortes Toolz Help

Pubs

ititles
title_id

Cooking with Computers: Surreptitious Balance Sheets

:title

vt';)ub_id :pub_name |Algodata Infosystemns |
spridEdieco] 11.55]
:advance
sroyalty n
:ytd_sales

Helpful hints on how to use your =
:notes |Blectronic resources to the best advantage.

Ll

:pubdate 09-06-1991 00:00:00

iFK_roysched_titles | iFK_sales_titles | :FK_titleauthor _title |
Delete | Cancel | Save |
=
| @] iavascript vaid(nul) ’_|_|° Internet A

The page displays all fields for the table, togethi¢h default (so far unspecified...) captions/stleising a simple top-

down layout policy; other policies are possiblendtbe seen below. Field database types are uséatinat and
validate values.
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The table’s relational role entails the potentaldetail to masteandmaster to detaihavigation. As can be seen in the
database diagram, 'titles' has one master tall@ aetail tables.

3.2.2.1 Detail to Master Navigation

First, let's examindetail to master navigatiopub_id is a foreign key into table publishers, and thenefVAM
automatically creates a subjactukup object, providing the following abilities:

< Display values for a set of columns looked-up & tiaster table; a heuristic was used by WAM taailtyt pick
pub_name as the single looked-up column; notice that thjgability is akin to the automatic join performedie
titles list above.

* Automatic navigation to the related master rectind (mage was taken with the mouse hovering the "pll title,
hence the displayed ToolTip);

« Automatic navigation to a list of publishers frorhigh to pick one, by clicking the upwards arrow

3.2.2.2 Master to Detail Navigation

Now for master to detail navigatigmoysched , titleauthor andsales are detail tables, so initially there will be
buttons in the row to navigate to standalone désad (as opposed t@w-embeddedletail lists, which we'll see later).
Here are thetandalone detail listsafter we click into the titleauthor and sales bt and have a user adapt the lists to
include related columns:

/A :FK_titleauthor_title - Microsoft In... [HI[=] E3 sales_titles - Microsoft Internet E... M=l B3

W ile  Edit “iew Favoites Tools  Help

Pubs Pubs

:FK_titleauthor_title :FK_sales_titles

stitle_id stitle_id

:au_fname :au_Iname :phone g :ord_date :skor_name :state

ATEY ATEE ATEe nn AFHE ATFRIGC Awna 0

Michael Olleary 408 286-2428 A X 11-03-1993 00:00:00 Eookbeat OR A X

Stearns MacFeather 415 354-71258 A - Page l:l:‘ D =

page[t | [*[7] ] @&

Mew | b
Mew @ 4 &
=l =

[&10ore | | |8 Intemet | & [ 4 Intemet 4

Notice that each detail list includes a descriptibthe (constraining) master record, initiallygjuthe primary key
column. Simple configuring of the WAMmodel can refithis default policy, as will be seen later.

3.3 WAMmodel (explicit) improvements

So far we only saw (list) changes we can operatid@mpplication’s output simply from its interfade the following
sections we will enhance the pubs application tipdi or changing WAMmodel tablé% The WAMLibrary runtime
system will automatically reflect the changes itte interface when the application pages are fedéks

Most of what follows could also be performed throMyAMAdmin (cf. section 7.1 ), instead of througIs$@L script
utility as shown

18 Actually, the previous list changes already refiddnto the WAMmodel as well, cf. section 4.1.5
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3.3.1 Adding labels/captions

It's time to beautify the application, by makingite more meaningful captions to the interfaceeratian database
object names. Opening up http://www.declarativa fouis/WAMLibrary/Admin reveals a WAM administration
facility to edit the WAMmodel tables:

Clicking the WAM Presentation button shows onehef WAMmodel tables:

; Presentation List - Microsoft Internet Explorer
J Fle Edt ‘iew Favoites Toole Help
Wi \drinistration | Pubs
Presentation List
ITD doin English =
Language Type Name Caption Tip ]
T SR AT EAY ST AT E S mn
en Rty _COLUIMR kitles. ytd_sales wyhd_sales wykd_sales AX
en RO _COLLIM titles. type itype ibype AX
en RO _COLUIMM titles.title_id stitle_id stitle_id AX
en ROM_COLLIMN titles.title title: skitle AX
en Rt _COLUMM titles.rayalty sroyalty royalty AX
en Rty COLLIMM Litles. pubdate :pubdate :pubdate AX
en Rty _COLUIMR titles. pub_id :pub_id :pub_id AX
en RN _COLLIMN titles.price iprice iprice AX
en RO _COLUIMN titles.notes inokes inotes AX
en ROM_COLLIMN titles.advance radvance radvance AX
en Rty _COLUMM titleauthor . title_id :title_id :kitle_id AX
en Rty COLLIMM titleauthor rovaltyper sroyvaltyper rovaltyper A X
en Ry _COLUMM kitleauthor . au_ord tau_ord tau_ord AX
en RO _COLLIMN titlzauthor,au_id rau_id rau_id AX
en ROt _COLLIMN skares.zip izip izip AX
page[t | [<[¢] [
THew | @ b @
=
|&] Dare ’_ |4 Intemet Y

Thewam_PRESENTATIOMbIle defines the external strings for the appiicain a particular language. Each
database/WAM object can get a caption (to be inééep as list column title, field label, page tighe.) and a ToolTip.
The above list was already personalized to inchudg records for English which require revisiom-the initial
application setup step WAM names all captions withdatabase object name, prefixed with ":".

WAM_PRESENTATIOoEN be filled either using the WAM Administratiapplication above or by dumping data into the
database from some other tool more convenientfengineer, say a SQL Query tool or somethingeclusthe users
like Excel.

The pubs database has 11 tables totaling 64 cdlietds. Each field can appear in a row, list, loplatc., and all can
have unique captions defined, so for phies application several hundred captions would nedzktmserted. However
WAM uses several inheritance rules to "get awapWitot having to define all captions, at least luh& moment users
demand the®. For example, columns in lists and detail listeirit row field captions, and views inherit capsdnom
their base tables. These rules can be over-rididgrlysby adding records twAM_PRESENTATION

So we'll now define captions for most table fielas they should appear in rows, plus another aafioeach row title,
list title and looked-up column. The next screeovehan SQL Server Enterprise Manager window wighfitst of the
relevant records iWAM_PRESENTATION
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B DY [HEE |

SELECT * FROM WAM PRESENTATION ;I
WHERE language = 'en' AND NOT name LIKE 'WAN %!

AND type IN ('ROW', 'ROW_COLUMN', 'LIST', 'LOOKUP_COLUMN')

CRDER BEY name DESC x
] | B
| [language{type |schen name |caption |tip |keep \| comments &
| b |en ROW dbo  titleview Author and Title & WIEW i} <MULL>

| |en LIsT dbo  titleview Author bitles i} <MULL>

| |en ROW _COLUMN  dbo titles.ytd_sales Sales o <MULL=

| |en ROW _COLUMN  dbo  kitles.type Type Book type o <MULL=

| |[en ROW _COLUMM | dbo | titles. title_id Title# Title code a <MULL=

| |[en ROW _COLUMM  dbo | kitles.title Title: Book. title a <MULL=

| |en ROW_COLUMN  dbo | titles.rovalty Rovyalty 1 <MULL=

| |en ROW _COLUMN  dbo | titles.pubdate Published Publication date o <MULL=

| |en ROW _COLUMN  dbo  kitles.pub_id Publisher# Publisher's 1D o <MULL=

| |en ROW_COLUMN  dbo | titles. price Price 1 <MULL=

| |en ROW_COLUMN | dbo  titles.notes Motes i} <MULL=>

| |en ROW_COLUMN | dbo  titles, advance Advance Faid in advance 1 <MULL=>

| |en LOOKUP _COLUM dbo | kitles+FE_titles_publist Publisher <MULL= 1 <MULL=

| [en LOOKUP_CoLUM dbo | titles+FE_titles_publist <MULL= a <MULL=>

| |en ROW dbo titles Tikle: i} <MULL>

| |en LIsT dbo titles Titles i} <MULL>

| |en ROW _COLUMN  dbo | Eitleauthor . bitle_id kitle_id :kitle_id o <MULL=

| |en ROW _COLUMN  dbo | Eitleauthor.rovalyper | rovalkyper rovalyper o <MULL=

| |en ROW _COLUMN  dbo | kitleauthor.au_ord rau_ord rau_ord o <MULL=

| |en ROW _COLUMN  dbo | Eitleauthor.au_id rau_id rau_id o <MULL=

| |en LOOKUP_COLUM dbo | kitleauthor+FK_titleaul :type ibvpe o <MULL= -
4 I I 3

| |

Our first list will now look as follows:

Toolz  Help

Pubs

Titles
I Business stuff | = I

Title Price Name State ]
ST R TG0 A awFizh N
The Busy Executive's Database Guide 12,99 Algodata Infosystems CA A X
Straight Talk About Computers 19,99 algodata Infosystems CA A X
Cooking with Computers: Surreptitious Balance Sheets 11.95 algodata Infosystems CA A X
Y¥ou Can Combat Computer Stress! 2.99 New Moon Books M4 AX

page[t | [-[7] [
Mew | QD &

Web Application Maker Version 7.3
@ Declarativa 2000-2001

Hella, me LI
] [ 4 intemet 4

Notice that list columns are inheriting caption arablTip from the row field information of their ba tables.

In order to show-off WAM's multilingual capabilitye also added a few Portuguese records to
WAM_PRESENTATION. After the user reconfigures thewser to prefer Portuguese the previous pageappear
refreshed instead as:
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3 Titulos - Microsoft Internet Explorer

J Fle Edit View Favortes Toolz  Help
Pubs o
¥,
Titulos
IBusiness stuff = I
Titulo Preco Nome Estado ]
T AFBIY AYNome do editor] 2FHE9 0
Cooking with Cormputers: Surreptitious Balance Sheets 11.95 Algodata Infosystems Ca A X
Straight Talk About Computers 19,99 Algodata Infosystems CA A X
The Busy Executive's Database Guide 19,99 Algodata Infosystems CA Ax
‘You Can Combat Computer Stress! 2,99 MNew Moon Books A A X
pag.|t | [<I4] [
Criar | @ b &
Web Application Maker Version 7.5
@ Declarativa 2000-2001 LI
& [ |4 Intemet 4

Notice how all application strings now appears éntguese. Data of course continues in English thadilter
"Business stuff" remains untranslated becausedbewrote it.

3.3.2 Model-based row layout tuning

Controlling layout is necessary, namely in rowg] altimately may require ASP scripting as will lees later. WAM
performs a simple row layout based on database tabumn order and field type information, assunthmeg the order
chosen by the programmer is, more often than motinent to the GUI.

Were we model-driven fundamentalists we would Hattened the WAMmodel with layout information; wieose
instead to keep the WAMmodel as lean as possihtesa column ordering is not there (except for lgpkolumns,
which have no direct database concept counterpent)is field grouping. Alifferent field ordering can be specified
with an extra database VIEMhereby defining a different row page, or withFAScripting.

Nevertheless we wanted a minimal way to "beaufidyfns with some form of "field grouping" in the WAkbdel. So
we borrowed a Microsoft Word declarative layout hresgism it uses in paragraphssegep with nexbit in the
WAM_PRESENTATIQNWhich conditions "line" breaks in a WAM row page.

For example, let's set to true those bits for Réavance and Royalty in the title row. This withw be shown as SQL
instructions, to give a flavor of what's possiblighwdirect WAMmodel manipulation:

UPDATE WAM_PRESENTATION SET keep_with_next=1
WHERE type="ROW_COLUMN' AND schema_name="'dbo' AND
name IN (‘titles.price’, 'titles.advance', 'titles.r oyalty')

Now the "Cooking with Computers: Surreptitious Beda Sheets" record will appear with the salesedlaumbers
together:
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/3 Title - Microsoft Internet Explorer

J File  Edit “iew Favoites Toolz Help

Pubs

Title
Title#

Title Cooking with Computers: Surreptitious Balance Sheets

-

i'publisher# |1333 |Publist

|Alg0data Infosystems

Price | 11.95] Advance [ 5000.00] Royalty

10| Sales |

3876

Helpful hints on how to use your

Notes |Electronic resources ko the best advantage.

-

Published 09-06-1991 00;00:00

Royalty schedules | Sales Authors

Delete |

Cancel

| Save |

|@ Done

’_ l_ |4 Intemet

a

Note that these changes could have been perfonmoedviithin the WAM Admin. As that is a straightfoand process,

we’'ll include the SQL versions here from now on.

3.3.3 Adapt a lookup for a row

Let's go back to the entry page, open up the $iateand see one of its records:

<3 Sale - Microsoft Internet Explorer

J File Edit Wiew Fawortes Tools Help

[_ (D] ]

Pubs

Sale

i'store |7086 |Store |Barnum's

e

Cancel |

@' Titleg

Delete |

Save

Web dpplication Maker \ersion 7.3
@ Dreclarativa 2000-2001

Halla roe

=l

@] Done ’_|_|® Internet

4

WAM did a reasonable guess for the looked-up coltmmse representing the related store, but prghbadtlfor the

title.

Let's see now how to hide the Title# field, whicders might dispense with, and show instead the ptitte and the
country of its publisher. This requires solely & feecords changed in the WAM tables; notice howldlo&up columns
are named with the supporting foreign key (or inegal,foreign key path) and are associated with the row they serve:
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-- Remove the current (bad) lookup:

DELETE FROM WAM_LOOKUP_COLUMN

WHERE table_schema='dbo' and table_name='sales' and
-- Add price and title:

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, 'sales’, 'dbo’, 'FK_sales_titles', '

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, 'sales’, 'dbo’, 'FK_sales_titles', '

-- Add country; since it is not in the master table

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, 'sales’, 'dbo’, 'FK_sales_titles’, '
'dbo.FK_sales_titles,dbo.FK_titles_publishers', 3,

-- Add a label to the looked-up price:

INSERT INTO WAM_PRESENTATION

VALUES( 'en’, 'LOOKUP_COLUMN}, ‘dbo’, ‘'sales+FK_sal
price', 0, 'Optional developer comment here')

-- Put the date closer to the order code:

UPDATE WAM_PRESENTATION SET keep_with_next=1

WHERE language='en' AND type='ROW_COLUMN' AND sche

constraint_name='FK_sales_titles’

price’,", 1,1, 1)

title', ", 2,1,1)
a foreign key path must be given:

country’,
1,1)

es_titles+dbo.titles.price’, 'Price’, 'Book

ma='dbo’ AND name='sales.ord_num")

WAM supports applications over several databasersals, so names must be qualified with the enclasithgmagbo
in the example.

Here's the result:

=j Sale - Microsoft Internet E xplorer

| e Edt

Wiew Favortes  Tools

Help

= E

Pubs

Sale

i'Store |7056 |Store |Barnum's

Order [a7442.3 | pate |

13-09-1994 DD:DD:DD|

a
Price 10,95

Is Anger the Enemy?
&' Title# . Y

[usa

Delete | Cancel Save

Web Application Maker Version 7.3
@ Declarativa 2000-2001

Hello, e

|

|&] Done

[ 4 Intemet 4

The last fields in thevam_LookupP_coLukecords specified an ordering among looked-uprook) and also that they
are editable (see WAMmodel section); this meansitiverse lookupswill be possible: the user may type part of a
string in a looked-up column and the system wihei fill-out all the foreign key and looked-up goins, or it will

open up a list window for a related record to hked.

Let's go back to the Sales list, click "New" to ad8ales record, and:

type 'Bar' in the (looked-up) store field,
type an order code,

type "2" in the date field,

type quantity and terms

type "USA" in the (looked-up) price field

Here's the resulting page, just before exiting(tbeked-up) country field:
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/3 Sale - Microsoft Intemet Explorer

J File Edit Yiew Favoites Toolz Help

Pubs

Sale

i'Store |7065 |Store |Barnum's

Order |xpt011 | Date |

0z-05

-2001 12:17:30]

Terms |WET 30

i Titleg ‘

[usa

\eb Application Maker Version 8
@ Declarativa 2000-2001

|@ Dane

=
’_ ’_ |4 Intemet 4

Notice that 'Bar' caused a successiukrse lookupin tablestores

(as only one record had store name beginning with

Bar), and that the system expanded "2" to a fuktitae value; were there database default valufsedefor the table,

say for Qty, they would have been used.

On exiting the country field another inverse looksiattempted; unlike the store lookup this onanidiguous, so the
following titles list pops up, in the special "zoboontext used to disambiguate lookups:

3 Titles - Microzoft Internet Explorer M=
J File Edt “iew Favortes Toolz Help
Pubs -
Titles
'l Z200M
Title Price Name State Type ]
AT ATRIY ATROT ATFRAT ATEY nn

% But Is Tt User Friendk?

' Computer Phobic AMD Mon-Phobic Individuals: Eehavior Variations
' Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean
" Secrets of Silicon Yalley

' The Busy Executive's Database Guide

'y Straight Talk About Computers

Y silicon Walley Gastronamic Treats

' Prolonged Data Deptivation: Four Case Studies

" sushi, Anyone?

' Cooking with Computers: Surreptitious Balance Sheets

", Fifty Years in Buckingham Palace Kitchens

' Is Anger the Enemy?

Y Emotional Security: & Mew Algorithm

' Life Without Fear

"% *ou Can Combat Computer Stress!

Page D:l

Mew

22,95 Algodata Infosystems Ca popular_camp
21,59 Binnet & Hardley DC psychology
20,95 Binnet & Hardley DC trad_cook

20,00 Algodata Infosystemns Ca popular_comp

19,99 Algodata Infosystems CA business
19,99 Algodata Infosystems CA business
19.99 Binnet & Hardley DC mnd_caok
19,99 Mew Moon Books M psychology
14,99 Binnet & Hardley DC trad_cook
11,95 Algodata Infosystemns Ca business
11,95 Binnet & Hardley DC trad_cook
10,95 Mew Moon Books 94 psychology

7.99 Mew Moon Books 14 psychology 1.

7.00 Mew Moon Books M psychology

2,99 Mew Moon Books MA business

[+]
=

2

’_ ’_ |4 Intemet

4

Notice how the records in the mastéte$

) table are restricted with the country conditionts mastergublishers

);

WAM takes care of automatically building the ungery outer join. Clicking one of the upwards arrguisks a record

back into the new Sale record:
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/3 Sale - Microsoft Internet Explorer

J File Edit “iew Favoites Toole Help

Pubs
Sale

i'Store 7056 |Store |Barnum's

02-05-2001 12:1?:30|

Order |xpt011 | Date |
Mitles Emotional Security: A Mew Algarithrm

[usa

Web Application Maker Version 3
@ Declatativa 2000-2001

Save | b

|&] Done

N [T

[ [ | Intemet

3.3.4 Add a (deep) detalil list

We'll now see how to create a detail list for a robywadding a detail list of titles to the exististgpre row, which

initially got only navigation to its (immediate) tad tables discounts

andsales . This detail list will actually be a

button with the same functionality of “Store Disotsl’ and “Sales” but related with Titles.

/J Store - Microzoft Internet Explorer

J Fle Edt View Favoites JToolz  Help

- [O] %]

Pubs

Store

Store#

Name |Barnum's

Address |56? Pasadena Ave. |

State

Store discounts

City

| Sales |

Delete

| Cancel |

@ Declarativa 2000-2001

Hello, me

Web Application Maker Version 7.3

|@ Done

’_ ’_ |4 Intemet v

For this we'll again resort to the concept of fgrekey path, and change the WAMmodel:

-- define a detail list based on the 2 endpoints of

-- for titles, and showing list search filters:

INSERT INTO WAM_LIST

VALUES('dbo’, 'dbo’, 'FK_sales_stores,dbo.FK_sales_
-- define a string for the button and list title:

INSERT INTO WAM_PRESENTATION

VALUES('en', 'LIST", 'dbo’, 'FK_sales_stores,dbo.FK
go here', 0, ")

the FK path, linked to an editing row

titles', 'dbo', 'titles', 1, null, 0, 1, 0)

_sales_titles', 'Titles sold', "'ToolTip could
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-- provide more context to the detail list:

INSERT INTO WAM_LOOKUP_COLUMN

VALUES('dbo', 'FK_sales_stores,dbo.FK_sales_titles' , 'dbo’, 'FK_sales_stores', 'stor_name', 1, 0,
1)

-- while we're at it, put the zip code next to the city:

UPDATE WAM_PRESENTATION SET keep_with_next=1

WHERE language="en' AND type="ROW_COLUMN' AND sche ma='dbo’ AND name='stores.state'

Here's the result, when the mouse is hovering theenew button:

/] Store - Miciosoft Internet Explorer H= E
J File | Edit “iew Favoites Toolz Help
Pubs -
Store
Store#

Name |Barnum's |

Address |56? Pasadena Ave. |

City
state [ca| zIp [22789
Store discounts | Sales | Titles sold |
ToolTip could go here
Delete | Cance v

lilab Application Maker Version 7.3
@ Declarativa 2000-2001
Daone 4

Clicking the button displays the new list, alreadgtomized by the user who added a titles colundrearelated
column from publishers (the mouse is hovering dlyérence the displayed ToolTip):

3 Titles zold - Microsoft Internet Explorer [_ (O] =]
J File Edit “iew Fawvortes Tools  Help

Pubs

Titles sold

|Barnum's |
I jv

Title Name ]

- h
STRO = [Publisher name

Is Anger the Enemy?  Mew TMoon Boo x
Secrets of Siicon Walley Algodata Infosystems &

Page D:‘ |:| 1.
Mew | @D &

[
& [ |4 Intemet 4

Were captions desired near the store descriptamkdp), it would be necessary to add just one orrercords to
WAM_PRESENTATION

3.3.5 Make a detail list embedded in a row

So far we've seestandalone detail lists detail lists invoked from a row, but which appé@aa separate page.

Many times it's useful to embed a list in a rovtlat's involved to make an existing detail listtedded in the row for
its master table is removing the correspondentrdscivom the WAM_LOOKUP_COLUMN table, and optionall
hiding its search filter popup menu:
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DELETE FROM WAM_LOOKUP_COLUMN

WHERE table_schema='dbo' AND table_name="'FK_titleau thor_title'
UPDATE WAM_LIST set show_criterion=0
WHERE user_id="dbo' AND table_schema='dbo' AND tabl e_name = 'FK_titleauthor_title'

On reopening a title row, and after the user pidked4 columns shown in the list, here's the reaulbw with an
embedded detall list

/3 Title - Microsoft Internet Explorer A= E
J File Edit “iew Favoites Tools  Help

Pubs

Title
Title#

Cooking with Camputers: Surreptitious Balance Sheets ﬂ
=

Title

&' Publisher# (1359 |Publisher |A\godata Infosystems | |USA

Price 11.95] Advance [ 5000.00] Royalty 10] Sales | 3676

Helpful hints on how to use your —
Motes |electronic resources to the best advantage.

Published 09-06-1991 00:00:00

-

First npoaa 1 aet name City Phone ]
Av{:}vssco ATFRAY ATES nn

Michael O'leary San Jose 408 286-2428 A X
Skearns MacFeather Oakland 415 354-7128 A

page[l | (<17 (]
Mew
Rovalty schedules | Sales
Delete | Caneel | Save |
=
@] Done ’_’_|Q Intermet 4
Notice thatitleauthor is a "link" table implementing a N-N relationstiptween authors and titles; although it was

the base for defining the detail list, the WAM auttic join and user preference mechanisms alloweagsar to
actually tailor the list to effectively become "hats for a title", and not just "titleauthor linkgords for a title".

At this stage we have an application that is capabUbisplaying and editing all ‘pubs' data in atngial manner,
including type checking in the browser layer, datblayer error handling, and other features. Pipdication at this
stage consists just on the generic WAMLibrary netisystem together with the default WAMmodel, whics
obtained automatically from the database, as veedioane tuning in the WAM Admin area.

In the next chapters we will improve it by perforgisome database improvements and ASP scripting.

3.4 Improving the database

We'll now make some changes to the database, einlgathe interface but still without ASP scripting.

3.4.1 Adding tables

The first issue that could occur during implemeotaphase of a database based web applicatioe ish#ginging of the
database itself. In its most simple case, this doutan adding/removing tables. Will now add a tabléeed ‘themes’,
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where we’ll store possible themes for each titte] associate it with the ‘titles’ table. As eadtetmay have several
themes, and each theme can be subject of a sitigleMe’ll have a connection table in between:

themes_titles themes

3|idTheme Pa—————cf| @|idTherne
idTitle description

titles

title _id
title
twpe
pub_id
price
adwvance
rayalty
yid_zales
nokes
pubdate

LILTT][[]]=

(..)

3.4.2 Add a check constraint to a table

Table constraints allow a declarative style forc#jyng some restrictions on data. Let's supposé e wish to

constrain the fieldtles.type to the set of values present in the example databa
ALTER TABLE dbo.tittes ADD CONSTRAINT CK_titles
CHECK ([type] = 'UNDECIDED' or [type] = 'trad_cook' or [type] = 'psychology’ or [type] =
'‘popular_comp' or [type] = 'mod_cook' or [type] =" business')

WAM detects this particular form of table checlstaints at runtime, to automatically improve @&igl with a popup
menu:
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/3 Title - Microsoft Internet Explorer

J File Edit “ew Favoites Tools Help

Pubs

Title

Title# (BU1111
Title Cooking with Camputers: Surreptitious Balance Sheets ﬂ
Type |business -
UNDECIDED
&' publisher# frad cook Algodata Infosystems | |USA
R psychology
Price popular_comp dvance | 5000.00| Royalty 10| Sales | 3876
mod_cook,
i g ko use your —
Notes | 85 ko the best advantage.
¥
Published 09-06-1991 00:00;00
First name Last name City Phone ]
ATFED  ATII0 ATIAC AT nn
Michael O'leary San Jose 408 286-2428 A X
Stearns MacFeather Oakland 415 354-7123 A
page|t | (<[] (2]
Mew
Rayalty schedules | Sales
Delete | Cancel | Save |

@loene

’_ ’_ |4 Intemet

[EN

3.4.3 Add fields to a table

WAM includes a few "user-defined data types" prawdadditional validation, formatting or editingrfctionality in

the GUI (SedPredefined user data types

We'll now add an external image field to the autitable, an email and a mandatory country field(\@efault 'USA'),

putting them in the logical positions within thélex

"q';n S0L Server Enterprice Manager - [2:Design Table “authors’]

J?fn Conzole  Window  Help

CEETE =

Column Name | Datakype | Length | Precision | Scale |Allow Nulls | Default Value | Inﬂ
1% |au_id id (varchar) 11 1] 1] L |
| [au_lname varchar 40 0 0 :
| |au_fname varchar 20 0 0 :
| [photo wamexternalin 255 0 1] Z
| [email wamemail {var 255 0 1] Z
[ |phone thar 12 i 0 [ cumemomny
| |address wvarchar 40 ] ] Z
| |city wvarchar 20 ] ] Z
| |state char 2 ] ] z
| |=ip char 5 ] ] z
| |country char 20 1} 1} : (1JSA"
[ |contract bit 1 0 ] L]
v | u =
K1 _'l_I

The Authors list immediately reflects the changé@srcolumn popup menu:
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=4 Authors - Microsoft Internet Explorer

J File Edit Wiew Favortes Tools  Help

Pul

Authors
I jv

First name Last name City

ATFED ATIIC ATHS
Abraham Bennet Betkeley
Reginald Elatchet-Halls Carvallis

Miguel Calejo Parto

Cheryl Carson EBerkeley

Michel DeFrance Gary

Innes del Castilo  Ann Arbor

Arin Cull Palo &lta

Marjarie Green Oakland
Maorningstar Greene Mashwille

Burk Gringlesby  Covelo

Sheryl Hunter Palo Alta AX
Livia Karsen Oakland AX
Charlene  Locksley San Francisco -
Stearns MacFeather  Oakland AX

Heather McBadden  Wacavile XK

page([t | [ET7] (]
Tew | @D & ||

Web Application Maker Version 3
© Dedarativa 2000-2001

&1 [ 4 Intemet
Clicking the "New" button opens up an improved Aarthow:

N

=

Favortes  Tools  Help

Pubs

Author
Authorg l:l

Last name |

Imagem
NS

=]
dbo.authors.photo Disponivel

| ” Browse...

dbo.authors.email email

Phone
Address | |
state [ |
ze[ | |
dbo.authors.country

™ rontract?

Titles |
|@ javascript: woid[null] ’_|_|° Internet

aE
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We left the new columngHfoto, email, country

) with database name captions, to demonstrate hoinianal

change to the application (database) reflectseértm functionality; defining better captions ingdiadding 3 records to
WAM_PRESENTATIONMagem Nao Disponivéd Portuguese famage not availablethis GIF will be replaced by a
language-neutral variant in a future WAM version.

The "Browse..." button picks a local file in the Usadrive, uploads it to the server, and stores & server directory.
After filling out the above page and reopeninganf the list:

“J Author - Microgaft Internet Explorer

| File  Edit ‘iew Favortes Tools Help :

Author# (409-56-7009

] Fie Edit View Favortes Tools He ”‘-

Last name |Calej0

Photo

Email email {me@declarativa,

¥ Untitled - Meszage [Plain Text]

|Ei|e Edit iew Insert Format Tools Actions Help

phone [Diown | || 1send W& |5 D[ 0 @e| !
e oo | : [ ~l®® o]
City [Porto I e |
| me@declarativa, com
state [_|
210 [ _;--_I [
Country |Portugal Subject: I
™ Contract?
Miguel Calejo
Titles |
Declarativa
Delete | Cancel I Save | j
3] | l_’_ |4 Intemet v

The user double-clicked the reduced image to seanhge in original size, and clicked t

standard email application.

=

e enfiak to invoke his

Theauthors change naturally reflects all over the applicatioet's fill a couple of author emails, go baclatttle
record and add the email column to the embeddedese’s the result:
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osoft Internet Explorer

it “iew Fawvortes Toolz  Help

Title# [BUL111]

Title “noking with Camputers: Surreptitious Balance Sheets

]

Type Ibusiness - I

i'Publisherg @. blish

|Alg0data Infosystems

| [usa

Price 11.95| Advance |

5000.00| Rovalty

10| Sales |

3876

Helpful hinks on how to use your

Motes |Electronic resources to the best advantage.

s

Published 09-08-1991 00:00:00

First name Last name City
TR

Michael San Jose
Stearns MacFeather Oakland

Page[t ][]

Tew

Phone
ATFEROD ATFTDIO ATFRAG

O'lleary

dbo.authors.email i
AFEG nn

408 286-2425 dummyEmail@hisAgent.ob A >
415 354-7128 A X

Rovyalty schedules | Sales

[

Delete |

Cancel

| Save |

|@ mailto:dummyE maili@hisdgent. pt

[ [ | ntemet

=l
4

3.4.4 Add a trigger with parameterized error message

Let's suppose that 2 authors cannot have the shomemnd first name, and that we wish to enforiserthe as a

trigger:

i Trigger Properties

General |

[_[O] |

Test:

ICREATE TRIGGER [noDuplicatedauthors] QM [authors]
FOR INSERT. UPDATE
S

DECLARE (au_fname varchar50]

DECLARE @phone warchar20]

DECLARE (say_id warchar(20]

DECLARE Inzerted Cursor CURSOR LOCAL

FOR SELECT au_id.au_fname, phone FROM INSERTED

IOPEM Inserted_Cursar

FETCH MWE=T FROM Inserted_Cursor INTO (Fauw_id, (Sau_fname. Ephone
DECLARE @offending warchar20]

if (E0ER 0w COUNT:0

begin

exec SetEror DUFPLICATED_AUTHOR'
exec SetMacro 4. @offending

CLOSE Inzerted Cursor

DEALLOCATE Inserted_Cursor

end

4]

zelect (@offending=au_id from authors where au_frame=0=au_frame and phone=Ephone and au_id< > @au_id

"

LCheck. Spntaxl Delete |

3,343

Cloze

[ |

Appll

Help |
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WAM procedure SetError raises a SQL server ergderring a message in WAM_PRESENTATION; SetMacrssea
a value that will be put in the named message plaider. The error message can be defined (for Emglvith:

INSERT INTO WAM_PRESENTATION
('en',ERROR','dbo’','DUPLICATED_AUTHOR,
‘There is already an author with same phone and fi

Here's an user attempt to insert an author vigdtie trigger:

‘3 /Author - Microsoft Internet Explorer

J File Edit “iew Favortes Toolz Help

rst name (#Author @A), 0, ")

S [m] P

Author# 645-92-0005

Last name |Some

First name |Reqinald

Microzoft Internet E xplorer [ x|

& There is already an author with same phone and first name [Hauthor 648-32-1872)

Email email |

Phone 503 745-6402

Address |Some skreet

state [_|
zin[ |

™ contract?

Titles |

Delete | Cancel | Save |

=

|@ Done

l_ ’_ |4 Intemet

4

3.5 ASP scripting

No matter how good a GUI generator may be, redi@gipns tend to demand customized code... In génevding
customizations collides with declaratiredel-driven (code-less) developmaiAM allows pure model-driven
development through its GUI generator as seen almiét also providemodel-supported customizatidey exposing

its GUI generator API to the programmer.

3.5.1 Improve the entry page

The original entry page was produced by /WAMLIibrarterface/default.asp, which provides a “defaeltitry page for

any application. We'll now build anothésfault.asp
couple of specific finders:

page, showing list buttons grouped by functiomehaand with a
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*,: default.asp™ M= E3

=%E LANGUAGE=JavaScript %=

<! =

<! B
<%

war listfet = mew WAMListSet ();

[

HTML. dravHead (Application ("AppVersion")) ;>

“SCRIPT LANGCUAGE="Tawvascript"=

==

<l-— TINCLIUDE WIRTUAL="/pubs /MiMLibhrary/inter facesdefault js_asp" --=

S

=/ECRIFT>

=<3HTML. drawBodyBegini) s>

<h3>Customized entry page for PUBS< hi=

<irFirst, navigation to some lists:</ix

“tahlex

“trr<tdrfales</odr<tdrtlistSet _dravimew Array("dbo.stores", "dbo.sales", "dbo.discounts") ) ;i=</od=</cr>
=trr<tdrProduction<;scd=<td=<3%listSet.dravimew Array("dbo.authors", "dbo.publishers"));3r</cdr=<;/or>
“ftablex

“i=Now some finders:</i=

“tabhle=<trs

“td-<% mew TAMFinder ("authors", mew Array("au lname", "au frname", "city"), true, true)i=</tcds
<td-<% mew TAMFinder("titles", mew Array|"title", "type")lir< tcds

</ere</cable>

Back to the <4 HREF="/pubs/WAMLibrary/Interface/default. asp"roriginal (standard) entry page</is.
“3HTML . drawBodyEnd () ;%>

Source

Note: another approach would be to add records to WAAMBIOE_GROUP (see section) and stick to WAM’s
default.asp

ThewawMListSet object fetches enough information to produce msttior all application lists. Ite&raw method has a
variant accepting an array of list names, to makasy constructing groups of related navigatiomoms.

ThewAMFinder object (which was indirectly invoked iyamFinders in the original entry page) builds a simple
navigation and search entry point for a table emwioptionally with a direct link to its list seartilter page, and is
provided with an array of columns to be searchezbiuence — unless they are of different typeshich case the
sequence is prunned at runtime depending on tledyfhe value (string, number) the user enters.

Here's the new entry page:
/3 Pubs - Microsoft Intemnet Explorer [_ (O] =]

J File Edit “iew Favortes Tools  Help |

JAgdresS I@ hittp: # A, declarativa. com/pubs./ j @GD
-

Customized entry page for PLUBS =

\Sist, nawvigation fo some fizts:

Sales Skores | Sales | Discounts
Production Authors | Publishers |
Wiow some findars:
ahors| e
Search

Ileb Application Maker Version §
© Declarativa 2000-2001

Hello, mc hd|
|&] Done ’_|_|Q Internet 4

(The GUI finder labels and tips were specified adaitional records in WAM_PRESENTATION; an upcanWAM
version will build those automatically from exigtirow column information)

After the user hits enter on the titles finderdiel
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/3 Titles - Microsoft Internet Explorer

J File Edit “iew Favortes Tools Help

Pubs

Titles
I = I CRITERIA

Title Price Name State Type ]
AT ATRID ATFTII0 AFRIL awge 0
The Busy Executive's Database Guide 19,99 Algodata Infasystems CA business A
Straight Talk Abouk Computers 19,99 Algodata Infosyskems CA business &
Cooking with Computers: Surreptitious Balance Sheets 11.95 Algodata Infosyskems CA business A ¥
‘fou Can Combat Computer Skress! 2.99 Mew Moon Books P1A business A o
Page D:‘ D
Tew
=
@] Done |4 Intzmet 4

Since no book hasile

"business" that search fails, and the next se@ntype ) took place, invoking the titles list

with a specific search filter. If the finder fieldhd instead a value determining a single recosaitld open its row page

instead.

3.5.2 Customize a row page

Now we'll customize the row for titles, changing thyout so that the detail buttons appear atdpet the page, the
authors embedded list is closer to the book titteh the title and (looked-up) publisher countelds are smaller, and
the published date appears after an HTML separator:

<= Title - Microsoft Internet Explorer [_ (O] %]
J File Edit “iew Favoites Toolz Help
Pubs -
Title
Royalty schedules | Sales |
Titleg |BUL111
itl (Cooking with Computers: -
Title Surreptitious Balance Sheets o
Type Ibusiness - l
| Authors:
First name Last name City Phone Email ]
O FE D o T A o F G AFE A AFE G mn
Michael O'Leary San Jose 403 286-2428 dummyEmal@hisAgent., pt A X
Stearns MacFeather Cakland 415 354-7128 A X
page|t | [€[<] L]
Mew
&' Publisherg (1359 |Publisher |Algudata Infosystems | |USA
price | 1195 Advance | 5000.00] Royalty 10] sales | 3876
Helpful hints an how ta use your -
Motes |Electronic resources to the best advantage.
-
Published 09-06-1991 00:00:00
Delete | Cancel | Save |

wieh Annlicatinn Maker Yarsinn &

(3]

’_ ’_ |4 Intemet

=
Y
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For this we had to create the following Active SerPage in theows directory (so far all lists and rows were displdye
by WAM's standard.asp ), hamed after the table/view it serves. Notice llo@wAMStandardGUI object constructor
initializes a GUI (row) generator at the beginniagd how generation is requested incrementallywaftels as we
interleave customized HTML code with model-baseetjration:

‘= rows\titles. asp

<%@ LANGUAGE=JavaScript %=
<! =
%

war obj *GUI*/, thelow; war el; war emblist;

]

obj = mew WAMStandardGUI("ROW", "titles", false);
theRow = obj._ wanPow;

Af force 'country' and ‘title' column lengbhs:
theRow. lookups. FE_titles _publishers. columns. country. gqui. secColumnCount (10] ;7
theRow. columns. title. gqui. secColunnCount {30} ;

Ffmake the embedded list use all the space:
for {(emblist im obj.wanEnbLists)
ob) . wamBubLists [emblList] . setTableWidch("100%") ;

theRow. drawFormBegini) ;%>

“div aligm="right"=<%obj. dravDListButtons () ;¥ =></dive

“tables

=%

Af draw all fields until 'type'; each will generate a table row with label and field:
thelow. dravFromTo (omll, "type”) ;

£

“/tablex

<table border="1" width="100%">

“crratd align="Cencer"rhuthors:<sod-</or>
=trr=tdr=$ob]).drawvEnbeddedlist={) ;7= /od=</or>

= tablex

“tablex

<%

#f draw all fields from 'pub_id' up to but excluding 'pubdats':
thellow. drawFromTo {"pub_id", "pubdate", false,true);

war pubdateCUI = theRow. columns. pubdate. quizis

“/tablex

<HR=
“table=<tr=<3thelow. columns . pubdate. gqui.dravi) =< /cr-</cable>
<%

Af Draw WAM procedure calling buttons, none in the example

theRow. drawCaller=();
-
| 3

thelow. drawFornEnd() ;

Source

This ASP refers just the following database objects

e Thetitles table (but not its columns), to generate a row

e The titles/publishers foreign ke _titles_publishers and the colummpublishers.country , to change its
lookup field size

*  The columnsitles.type andtitles.pub_id , to define the position where the embedded lifitapipear

¢ The columrtitles.pubdate , so a HTML element could be added before it

The above ASP script has no more database depeaese®ther columns can be added or deleted frombdae tables,
data types can change, and the row will still behas intended, and reflect changes appropriatelyeXample, let's
declare theubdate to have the data type WAMDate so we abstractithe in the GUI, and add a URL field after the
title, keeping together with the next fieldAM_PRESENTATION .keep_with_next=1 ). Here's the result:
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3 Title - Microsoft Internet Explorer [_ (O] =]
J File Edit “iew Favoites Tools Help
Pubs -
Title
Rovyalty schedules | Sales |
Titleg (BU1111
ith Cooking with Computers: -
Title Surreptitious Balance Sheets -
URL url || | Type |business =1
| Authars:
First name Last name City Phone Email y
TR oFRAT AFERAT AFEaT AT nn
Michael O'Leary San Jose 408 286-2425 dummyEmail@hisagent. pt AX
Skearrns MacFeather Oakland 415 354-7128 A X
Paget | [<[<] [
Mew
&'Publisher# (1359 |Publisher |nlgodata Infosystems | |USA |
price | 11.95| Advance [ 5000.00] Rovalty 10] sales | 3876
Helpful hints on how o use your |
Notes |Electronic resources to the best advantage.
¥
Published 09-06-1991
Delete | Cancel | Save |
|@ |avascript:void[null) ’_’_|® Internet v

3.5.3 ** Enhancing appearance with CSS

*** [IMAGEM PARA LISTA TITLES COM COLUNA NOTES]

By default, WAM does not wrap around the text ghanumeric data type columns in lists. As you anthe above
list is exceeding the window limits and causing samability problems. To avoid this let's add tbidwing line of
code to the customized CSS application page (8f15 COL.cssdbotitlesnotes{width:auto;}.

Other appearance details can be enhanced, juso addr CSS page the elements you want to charigg.6c2) and

feel free to enhance the application to your needs.

3.5.4 Add a browser client script

Let's now see how browser scripts can be attach®dAM generated fields. Let's call the user's ditento the sales
field whenever its value is below the advance fislehgesting something is wrong managing this bbglgutting it in

red and bold:
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rosoft Internet Explorer Mi=] E3

ew Favortes  Tool:  Help

Pubs
Royalty schedules Sales
ith Cooking with Computers: —
Title Surreptitious Balance Sheets o
URL url | | Type |business ;I
| Aukhors:
First name Last name City Phone Email ]
aTFE S TFERal A TFE AL S TFL A0 ARG nn
Michael O'Leary San Jose 408 286-2428 dummyEmail@hisAgent., pt A X
Skearns MacFeather Oakland 415 354-7128 A X
page[t | [F[7] ]
TMew
&' Publisher# (1333 |F i |Alg0data Infosystemns ‘ |USA |
price | 11.95| Advance | 5 000.00] Royalty 10] sales | 3876
Helpful hints on how o use your - |Year ToDate Sales|
Notes |Electronic resources to the best advantage.
¥
Published 09-06-1991
Delete | Cancel | Save |

=
4

|&] Done [ | |4 Intemet

When the user changes either the sales or advedehie sales aspect changes. Here's the prefi®Bs with a single
JavaScript block added at the end:

“HR= ﬂ
“tabler<trr<ithelow. colunns. pubdate. gui.draw({)$=</tr=< /cable= =

=%

Ff Draw WAMN procedure calling buttons, nohe in the example
theRow. dravCallers() ;

theRow. dravFornEndi) ;

5
=SCRIPT LANGUAGE='jawascript's
function checkSalesi){
war salesField = objWAMRow. columns.ytd_sales;
war sales = salesField. getWaluei) _ coNunberi);
war advance = objWAMRow. columns. advance. getWalue () _coNumber (] ;
if (isNaWNi{sales) || isNalN{advance)) return;
if (advancersales) {
salesField. getHTMLEL (). style.color="red';
salesField. getHTMLEL (). style. fontWeight="'bold';
} else {
salesField. getHTMLEL (). style. color='black';
salesField. getHTMLEL () .style. fontWeight="normal';
]|
+
window. addToOnload {checkZales) 7
window. addToOnload (" objWANRow. columns . ytd_sales_ getHTMLEL{} . onchange=checkSales") ;
window. addToOnload (" objWAMRow. columns . advance . getHTMLEL () . onchange=checkSales") ;7
< /ECRIPT=

=1 =
z
| Ll_l

Source
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TheaddToOnLoad method stacks an instruction for execution aftergage is loaded and WAM objects are setup. The
first applies the condition when the row page opéms other two make sure it is applied again wéighrer field
changes.

3.5.5 Add an external ASP

Let's now see how a WAM generated-page can invékerd"hand-made") ASPs. Say a book price liseisded, to be
invoked from the titles list: priceList.asp, a simpprinter-friendly" HTML table. Here are the nssary WAMmodel

additions, assuming that the priceList.asp fild bé placed in the standard procedures directory:
-- rather than a SQL stored procedure we're invokin g an ASP, so procedure_schema="
INSERT INTO WAM_PROCEDURE_CALL
VALUES(", 'priceList.asp’, 'LIST', 'dbo’, 'titles'
-- specify English aspect for the button
INSERT INTO WAM_PRESENTATION
VALUES('en','CALLER','priceList.asp','Price List','

:0)

Show a price list',0,")
Here's the new Titles list, after the user clickibé new button:
o [m] B

‘3 Titles - Microsoft Internet Explorer

J File  Edit '“iew Favaoites Tools Help

Business stuff = I
Title /3 Book Price List - Microsoft Internet Explorer
ATED J File Edit ‘“iew Favorites Tools Help
The Busy Executive's Datal
Cooking with Computers: 5 ;I
‘fou Can Combat Computer | Title | Author(s) | Fublished |PR-ICE
Straight Talk About Campu ‘The Busy Executive's Database Guide I\Aﬂglja;ne Géreen L ﬁ]lfgodaia 1001 ‘ $19.99
Page IEE .r atn Benne osystems
Cooking with Computers: Surreptitions g’i;ﬁ:l OLeary Algodata 41195
B .
Mew | @ & Balance Sheets MacFeather Infosystems 1991
Price List | |Y0u Can Combat Computer Stress] |Marjorie Green |New Moon Books 1991 | fzom
. . Algodata
‘Stralght Talk About Computers Diean Straight ‘Inﬂ: systems 1991 ‘ $19.99
- : -
l&] |&] Dane l_ l_la Intemet 4

Here's the full ASP:
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¢, procedures\pricelist asp

“%#@ LANGUAGE=JawvaScript %>

[

<1 =

<HTML=

<HEAD><TITLE*Eook Price List=/TITLE=></HEAD>

“BODT>

%

var row3(QL = "S3ELECT title, publishers.pub_ name, TEAR{pubdate) as ¥, price FROM titles, publishers";
rowSQL = rowSQL+" WHERE titles.pub_id = publishers.pub_id AND titles.title_id = ";

war authorsSQL = "SELECT au_ frneame, au lname FROM titleauthor, authors";

authors30L = authors30L+" WHERE titleauthor.au id = authors.au_id MDD tcitleauthor.title_id = “;

var listZ0L=Request. QueryString('woselect')
var listRS=WAMAPI.AippConn.executeRR{list3QL);
=
“table border="1"=
<trr<th>Title</th-<th-aAuthor (s} </th-<th>Published</th*<th>PRICE< fth*=/tr>
<% while (!listRS_EOF){
war title_id = listRI('cicle_id");
war rowRE = WAMADPI AppConn.executelR{rowZQL+"'"+title id+"'");
war price = rowBRS('price')+"";
if (price=="null") price=0;
3=
“hre<td-<d=rowhE('title ') < od-2nds 2%
var rsiuthors=WAMATI. AppConn.executelB{authorsS0L+"'"+title_id+"'");
var count = 0;
while(!rsiuthors. EOF){
if {(countr0) Response. Write('<BR=');
Response.Write(rsiuthors('au_fnawe')+" "trshuthors('au lname'});
rshuthors. MoveNext (1; count++;
}
rshuchors.close() ;
frafedestd-2t=rowlE{ 'pub_name'}irinbep;<3srowkE (T ) Ersfpde 2t d aligm="right"><3="3"4tpricetr<od=<tr=
%
rowBs._ close();
listRS . MoveNext (),
1E=
+/tables
< /BODLY=</HTML>

-

| on

Source

ASPs should perform their function only on the sild data submitted by the list, as specified gdarch filter,
hence WAM passes the current list SQL statemetitarQueryString'svcselect  variable. However since lists have
unknown runtime-defined joins per user, in gendralASP developer should assume that the SQL stategpnovides
only the primary key values for the list base tabled get the additional columns by executing éaltil SELECTSs.

Were the Titles listigid for an user (meaning, if the user would be un&bkdd/remove columns) priceList.asp might
avoid the need for the first SELECT statement, $guaning certain columns to be always present itish8QL
statement. Rigid lists for a group of users careladized with a trivial permissions policy regamglin
WAM_LIST_COLUMN, a WAMmodel table.

3.5.6 Tour end - architecture overview

You might want to recap section 2.8 above. Brindiagk WAM's interface equation:
Web interface = wam(DB Meta | nformation + WAMmodel) + Custom pages using wam objects + Other pages

As illustrated in the tour typical, a WAM applicai project will typically start from its databaderse, without any
(developer written) web page, relying on the WAMiaity's generic pages (namely default.asp and stauada, cf.
section 5.1) to implement full data navigation a&aliting.

When WAMmodel improvements aren't enough, custonsrand custom lists will probably be added (cftisacs.2):
ASPs using WAM objects. Along the way, the datalsesdgn will probably be improved too.

The next picture, a more infrastructural counterfrathe diagrams in section 2.8, depicts the rsggtem components
involved:

Copyright Declarativa 2001-2009



Declarativa WAM - The Manual

71

/—Ser\,cm

.

s (engine)

WAM
“interpreter”

J

We'll next approach WAM from two perspectives: WAMde! first, web layers afterwards.
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4 Database server layer: meta information and WAMmMo  del

WAM is based on a set of VIEWSs accessing the SQJirenintrinsic meta information for the applicatidatabase and
associated native objects (stored procedures phag) a set of WAM tables with additional infornaati— the
“WAMmodel”. The application may use more than omg¢atbase schema

Here's a simplified diagram (some WAMmodel tablestted):

INFORMATION S CHERMA, il WET A0 DE L UL R =TT

Wiehd_Presentation

— Tables ish_List
Coumns Wik _List_Column
Domains Wiehd_Row_Calumn
Chech_Constraints

[

Re®rentid _Constraints WA Lookup_Calurmn i Referantial _Constraintd

WA Constraint_Wew _Lksage

The 5 views on the left reflect the SQL Serveriitgic meta-information, the rest are WAM tabled tinaist be at least
partially filled out for the particular application

The integrity of the relationships shown is onlytfzly enforced with triggers, due to the impod#ip of having the
database engine enforce relationships to its nidEGRMATION_SCHEMA) objects. A consistency checking
procedure, including integrated inconsistency fixiis available through WAMAdmin, cf. section 7.5.

41 WAMmodel: the WAM tables

***Missing: exec dbo.WAMFillWAMDataSize
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Together with database meta information, the WAMeiddels WAM. The WAMmodel design pursued minimalis
and no redundancy vs. built-in database engine imiamation. We fought hard to keep the WAMmodaladl, but
real and reasonable requirements from customeegisfletermined its current composition:

WAMmodel table Why we could not avoid it

WAM_PRESENTATION Database engines do not provigdaae for multi-lingual strings attached to
database objects. Without records here WAM stiictions, but with much
less power.

WAM_ROW_COLUMN Although the database knows its gabblumns, sometimes it's necessary o
state something as hidden, not persistent, ettherwise no records need to
go in here This table is usually filled for lesathb% of the data elements |n
an application.

WAM_ROW_GROUP Some applications have tables witmyrfgelds and detail tables, which
must be structured for the user

WAM_LOOKUP_COLUMN Although foreign keys determinieet basic mechanics of looking up values
in related tables, it is necessary to specify vaolimns are relevant

WAM_LIST Need a place to store current search gatefilter for each user, and a
couple other list attributes

WAM_LIST_COLUMN Need to (let the user indirectlypecify the SELECT behind the list

WAM_CRITERION Need to persist list search critéfilegrs

WAM_PROCEDURE_CALL The database and the file systém@ady know what are the procedures, but

we need to specify they're actually callable froomgewhere

WAM_CONSTRAINT_VIEW_USAGE| Foreign keys and foreigay paths are so useful for interface generatian |th
we couldn't live without simulating them among VIEWbo; and every dbg
loves the flexibility and control of VIEWs

WAM_TABLE_GROUP Sometimes users get confused bynt@ny choices, this provides (optional)
structuring of tables into groups or “applicatiopas”

WAM_TREE Not all reflexive relations in tables acebe displayed as trees; a record here
specifies a tree.

WAM_HELP Provides higher level abstractions, witbrestructure to ease learning and
to audit users

WAM_PREFERENCES Project after project, applicatisers demand distinct entry pages

WAM_FINDER Finders are too important to requireugent trivial scripting

Each table has only juicy, no redundant informgtdA\M introspects other items from the databaseanrgormation
once, and caches it automatically for efficiency.

Following are detailed descriptions for the WAMmbtébles. Primary key columns are prefixed with."#i the
column descriptions the following meta constructi e used: A|B denotes A or B, [C] means optioBand regular
parentheses are to be interpreted as meta language.

WAMmodel tables are editable with any SQL clientluding the WAM application itself through edititinks
activated by WAMAdmin (see 7).

4.1.1 WAM_PRESENTATION

This is the most important WAMmodel table, as ih@ins all user-visible strings and also embedsidiault
navigational structure (see “Default NavigationabuSture”).
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Column name Description

#language Language code (cf. for example http://vo&gis-open.org/cover/iso639a.html)

#type Type of GUI object (see below)

#schema_name Database schema, or " — empty stforgexternal objects, such as CALLERs to custom
ASPs

#name Name of database object or external procéseecbelow)

Caption String to be used as title for row and lgolfield, list column, row, list, procedure call
button, etc

Tip ToolTip help text for the GUI object

keep_with_next Bit indicating whether this GUI affjshould (1) or not (0) stay in the same linetas |t
next one to be laid out. Default is no. InspirecaiMicrosoft Word paragraph attributg,
this bit allows some "visual grouping" of conseeatobjects.

Comment Slot for programmer comments

The name and type WAM_PRESENTATION columns can hibgdollowing related values:

Type Name

LIST table_name | view_name | FK_name | FK_namelsEKema2.FK_name2,
FK_schemaN.FK_nameN

LIST_COLUMN LIST_Name+schema_name.table_name.colurame[+required_join]

ROW table_name | view_name

ROW_COLUMN ROW_Name.column_name

LOOKUP_COLUMN (LIST_Name | ROW_Name)+FK_name+schema_name.tabige.calumn_name[+required_join]

CALLER SQL Stored Procedure name | ASP path
note: ASPs for callers must be placed in a “prooesiudirectory, under the root directory for the
application

CALLER_SUCCESS Message to show at the end of a Stored ProcedBjeef@cution, started by a caller action, when

it finishes without errors; if this record is abs@o message is shown. This message can contain
placeholders referring SP output variable namest, Will be replaced with their correspondgnt

values

ERROR Error message name; caption will contain the eshong, which can have macro placeholders (see
Error Handling)

CUSTOM Convenience for user-defined presentatianside WAM's realm, for example to decorate buttpns
with nonstandard functions

GUIELEMENT_FIND WAM standard strings for finders

GUIELEMENT_LIST, WAM standard strings for lists

MESSAGE_LIST

CONSTRAINT, WAM standard strings for criteria (search filters)

GUIELEMENT_CRIT

GUIELEMENT_ROW, WAM standard strings for rows

MESSAGE_ROW

MESSAGE_CALLER WAM standard strings for callers

CHECK_CONSTRAINT TableName.ColumnName+ConstraintValue

4.1.1.1 Multi-lingual support

Supporting of multiple user languages is facilithiy the architecture, which centralizes all ussible strings in the
WAMmodel's WAM_PRESENTATION table, whose primarykiecludes aanguage column.

All GUI fragments and error messages are genefateilanguage, according to the preferred brodeseguage; if this
is unavailable the WAMLibrary will search WAM_PRESEATION for the default language (defined at apation
startup).

4.1.2 WAM_ROW_COLUMN

Optional properties for a column in a row. Althoutjle column value will always be present in the GliHvisible
object data model, if the column is mentioned in WAROW_COLUMN it may have different behavior. Omitgia
column in WAM_ROW_COLUMN assigns it default behavio

Column name Description

#table_schema Row owner

#table_name Row name: table name or view name
#column_name Table column name
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Enabled Bit indicating whether users can (1) or oah (0) edit the column value in the GUI;
default is yes. Disabling may be useful to displasnputed values.
Visible Bit indicating whether the column will (Dr will not (0) be visible in the GUI; default is

yes. Making a column invisible may be useful toehi foreign key feeding a lookup
containing (more meaningful) looked-up fields

persistent Bit indicating whether the column valwél be included in the INSERT/UPDATH
statements; default is yes. Disabling persistenag be useful for columns computed by
database triggers.

4.1.3 WAM_LOOKUP_COLUMN

A row for a table or view can contain column fielsllonging to other tables or views, as long asethee FK paths to
them. The same applies for standalone detail ligtich may require the display of master-relatett in other tables
or views. Those columns are the lookup columns,e@wth one is specified by a record in this table:

Column name Description

#table_schema Table owner or FK constraint owner

#table_name Row name or Detail List name: table enanview_name or FK_name or FK_path

#constraint_schema FK constraint owner

#constraint_name Name of FK constraint at the ginof the FK path

#column_name Name of the looked-up column

#required_join If the FK path to the looked-up entuhas just one FK (the column is in the mastdejal
this field is left empty; otherwise it will contathe FK path

column_order Relative position of the column amhaked-up columns

Enabled Same meaning as for WAM_ROW_FIELD

Visible Same meaning as for WAM_ROW_FIELD

There are several standard navigational and ddtg-eechanisms associated to lookups. For morélsiste the
WAMLookup object.

}
4.1.4 WAM_LIST

This table must be populated with a record for desttand detail list for user 'dbo’. The first #Branother user attempts
to visualize a list its record is cloned and adteWAM_LIST; this is so each user has his/her owmrent search filter
applied to the list.

A list is based in a single table or view. A detsil is based in a foreign key constraint or FKhpa
(FK1,scheme2.FK2,..., where FK1

Column name Description

#user_id User name for this preferences

#table_schema Table owner or View owner or FK owner

#table_name Table name or View name or FK nam&greth

edit_table_schema Owner for edit table

edit_table_name Table or view whose row will beduseedit

show_criterion Bit indicating whether the criteri(search filter) display and navigation will (1) mot(0)
be included in the list; default is yes

current_criterion Name, given by the user, of theent search filter applied to the list

distinct_row_set Bit indicating if the DISTINCT dpt will (1) or not (0) be included in the SELECT
statement.

auto_refresh Bit indicating if the list will (1) onot (0) be refreshed automatically after cqunInn
structure, search filter or (associated row) ddtanges. If O the list will appear with |a
“Show Data” button so the user can explicitly tegghe refresh.

inline_editing If true this list (for this user) Wvallow inline editing of base table columns, egtéor
foreign keys. Notice that when the user exitsteckdl this persists immediately and therge's
no undo mechanism, so this should be reservedfonaive users.

allow_aggregates If true, list columns will be atdespecify an aggregate function

4.1.5 WAM_LIST_COLUMN

Columns to show in a list/detail listhis table is entirely maintained by the user tlgiouhe standard list controls.
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A column can belong to the list's base table/vienit can be an external column. The table wheseectiiumn belongs
is identified by table_column_schema + table_coluname. For external columns with ambiguous rettipaths we
must specify, in requiredJoin, the foreign key naméoreign key path to use when looking up theinuoi.

Column name Description
#user_id User name for this preferences
#table_list_schema List owner

#table_list name

List name, cf. WAM_LIST

#table_column_schema

Owner of the table contaitiegolumn

#table_column_name

Name of table or view contaittiegcolumn

#column_name

Name of the column

#requiredJoin

Usually this will be filled with ammty string. Whenever there's more than one
PATH between table_list_ name and table_column_namtable_column_name is n
directly related to table_list_name this must Hediout with the full FK PATH to use.

column_width

Column width in pixels

column_order

Relative order of column in list

column_sort

asc: sort data ascending
desc: sort data descending
nulll: no sort for the column

aggregate_function

Can specify a single aggregatetibn ('AVG', 'COUNT', 'MAX', 'MIN' or 'SUM"),
whose result will appear below the column valudge Value will be for all values in th
record set, not just for those shown in the curpaige.

4.1.6 WAM_CRITERION

Criteria (search filter) filtering data shown ist.This table is entirely maintained by each user tigio the standard

list and filter controls

Column name Description
#user_id User owning this search filter
#table_schema Table owner

#table_name

List name, cf. WAM_LIST

#criterion_description

Name the user has givedeatify the search filter

list of values by pasting it from somewhere, tyflica file.

4.1.7 WAM_PROCEDURE_CALL

Sql_condition Condition for the search filter, retform of an SQL WHERE clause. Search conditipns
in the WHERE clause are linked with conjunction®N@).

huge_set IN condition for SQL WHERE clause to apiply column when the user wants to restfict
the column value to a huge set of possible valtiésused to allow easy specification off a

Specify buttons to call SQL stored procedures antoke custom ASPs. The "caller” is the GUI entityere the
button will be placed. Its aspect will be deterndity a CALLER entry in the WAM_PRESENTATION table.

Column name

Description

#procedure_schema

Owner for the SQL stored proegdunen caller executes one, or empty “, wher
invokes an ASP

#procedure_name

SQL stored procedure name owveeldRL of custom ASP

#caller_type

Type of caller (cf. WAM_PRESENTATIONJan be ROW or LIST.

#caller_schema

Owner

#caller_name

Name of caller (cf. WAM_PRESENTATION)

show_confirm

Bit indicating whether a confirmatidielog should be shown before the procedure i

called
The text for confirm message that appears in dialisg defined in table
WAM_PRESENTATION, column caption for type ‘MESSAGCALLER’,
schema_name ='dbo’, name='confirm’ and can béndeffor several languages

show_warning_at

Maximum number of records thastackn have without forcing a confirmation dialog t
appear when this procedure is invoked. Specifyingatue for this field prevent:

unexpected long waits by the user. NULL means dbshow this dialog (althoug
show_confirm may cause a dialog to appear)

See WAMCaller object for more details.

it
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4.1.8 WAM_ROW_GROUP

This allows interface grouping of row elementsli¢fe— including lookups, detail lists and calldérgp tabbed panes.
Group names can have captions in WAM_PRESENTATION.

Column name

Description

#TABLE_SCHEMA

Table or View schema

#TABLE_NAME

Table or View name

#GROUP_NAME

Name of group in row

#ELEMENT_NAME

Name of column, caller or detail list

ELEMENT_TYPE

COLUMN, LIST or CALLER

The following row has 6 groups defined, with sorfeaments outside groups:

documento (6) - Windows Internet Explorer

t._documento

[ base ][ pemssoes |[ detaires |[ histoico || assosicoes || comicacoes

[ t_documento.hasTrackedChanges
[ t._documento.hastiotes.
t_documento.duracao|

$ Hommeinimomer] o]

t_documentofonte | T oowe |
t_d [ ]

t._documento.digestfonte|

t_documento textolntegral

i ) =
1

t._documento.ultimaversao
t._documento.estado|[F v
t_documento.linguagemTemplate| |

—

it_d it

t._documento.fuiGerado

tFK_documento_template | _tFK_documento_versaoanterior |  tFK anexo_contido | tFK_anexo_pai |
+FK_comunicacao_doaumento | _tFK_comunicacao_reaboEntrega | _tFk_docEditavePorFuncao_doaumento |
t.FK_doaumentoEtaps_documento
LFK_docvisveParaEntdade _documento | tFK_d _doaumento | Rk c U0_doamento |
FK_entdadeMendonada_documento
LFK etapa_pedidoAntencacDoc | _tFC etapa_template | tFKrefere_este | tFCrefere_outa |
LK refereLegisiacn_documento

Apagar Cancelar

v

o @ et o -

An element can not belong to more than one grolgménts without group (not belonging to any) appréaside
tabbed panes. If the first column has no groupelalnents without group will appear above the tatigrwise below.

4.1.9 WAM_TABLE_GROUP

This specifies table/view grouping in the interfaltédentifies the groups for the application aximerates all tables
that belong to each group. Group names can hat®paplefined in WAM_PRESENTATION.

A table may belong to multiple groups. Groups hdivect impact in the interface: items in list popupnus are
organized in submenus, an item for each groupeigted in the menu’s first level, and each group itpens a
submenu with tables contained in correspondentmriouaddition, the Interface\default.asp page tsdew) will

group list buttons.

Column name

Description

#TABLE_GROUP

Name given by the user to identifyupo

#TABLE_SCHEMA

Table or View schema

#TABLE_NAME

Table or View name
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4.1.10 WAM_TREE

This table specifies hierarchical interfaces t@abyrrelations. Each record represents a tabledgfates a tree structure
through a binary relation between tree nodes. iRfiigmation is used to support hierarchical viewargl querying of
trees. Any table may represent a tree, as longaeis the following conditions:

- A tree node is represented by a table tuple

- Its primary key is a single string field, and tains the values to be displayed in the tree

- It has an alternate key "node_key", an integer

- It has a field referring the parent node keyrépd', an integer

- It has a field with the minimum of all node kaysder the node, "left", an integer

- It has a field with the maximum of all node keysler the node, "right", an integer

- It may or not have other fields

The four integer fields are independent of the trege values, and can be computed from a simpledeparent>
relation table. WAM provides a sample SQL storeatpdure ("fillSubClass.sql") that creates and &lisarticular tree
table for the <node,parent> relation table, andcvitian be adapted.

Column name Description
#TABLE_SCHEMA Schema of the tree table
#TABLE_NAME Name of the tree table
NODE_COLUMN_NAME Name of the "node_key" column
LEFT_COLUMN_NAME Name of the "left" column
RIGHT_COLUMN_NAME Name of the "right" column
PARENT_COLUMN_NAME Name of the "parent” column

Notice that there's no indication of which is tied to display in the tree nodes, because it haghe primary key of
the tree table, so WAM simply introspects it.
See WAMTree object in 5.4.9.5

4.1.11 WAM_CONSTRAINT_VIEW_USAGE

This table was created to complement the basibdataengine ability to represent relationshipsllowing us to
represent relations between views or a table anelg instead of only relations between tablessHiiows the use of
"simple" VIEWS (see "Support for VIEWS") as firdass citizens in what concerns rows, lists, lookeps.
Neverthless a FK must exist between the view batsies.

Column name Description

#WAM_CONSTRAINT_SCHEMA FK wam constraint owner

#WAM_CONSTRAINT_NAME Name given by the user to cdempentary relation

CONSTRAINT_SCHEMA FK constraint schema; typicalgnse as DETAIL_TABLE_SCHEMA
CONSTRAINT_NAME Name of FK constraint that will serfrom support to the new relation evolving views
DETAIL_TABLE_SCHEMA Owner of detail table or detailew

DETAIL_TABLE_NAME Name of detail table name or diétdiew name in the relation
MASTER_TABLE_SCHEMA Owner of master table or mastiew

MASTER _TABLE_NAME Name of master table name or mastew name in the relation

Notice that this table is to be filled only withcds for FKs involving at least one view; a FKvbeén two tables is
simply stated to the database engine.

4.1.12 WAM_HELP

This table contains information to generate onhetp:

Column name Description

#language

#type

#name

title
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description

table_group

app_status Is this feature already developed?

help_status Is this feature already documented?

precedents

usage_sql

See 9.5.2 for more information.

4.1.13 WAM_PREFERENCES

Each record in this table contains the preferenfas individual user:

Column name Description
#user_id User name
interface_default XML document with entry page prehces

See 5.1.1.1 for more details.

4.1.14 WAM_FINDER

Each record in this table specifies a finder fielject, typically present in the application erpiage:

Column name Description

#table_schema

#table_name

#finder_columns The columns to be considered wieanching (separated by commas)

See 5.4.9.3 for more details.

4.2 Treating VIEWS (almost) as tables

Although WAM treats tables and views similarlytie current version only "simple VIEWS" are suppdrin what
concerns the GUI: VIEWS defined by a projectionravsingle table, or over a table join, in whiclseghe first table
enumerated in its FROM clause is considered a¥ilB&/ base table. Furthermore, the base table psirkay must be
included in the VIEW columns.

Views can be created to specify subsets for a tabdtricted by one or more column values. Thosenaos act as
filters and their possible values must be expijaikkclared in the WHERE clause respecting oneefdhowing
formats: WHERE [table_name].[column_name] = coluraluel OR [table_name].[column_name]=column_value2
... AND ...; or WHERE [table_name].[column_name] IN [@mn_valuel, column_value2,...) AND ....

If no WAM_PRESENTATION information exists for a VM but it exists for its base table, it is used.

In addition to the above, VIEWSs can have "foreigyk' defined between them, thus extending theioslait GUI
generation capabilities for tables schema to viehema as well (namely lookups, detail lists and-osstomizable
joins in lists); since this is not supported by timelerlying SQL engine, it requires explicit sugporthe WAMmodel,
see section 4.1.11.
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4.2.1 VIEW updating

Given VIEW S.V in schema S, if there are storeccpdures S.wam_update_V and S.wam_delete_V, theyllsed to
persist VIEW "records"; the stored procedures asponsible for implementing any update/delete cescaxplicitly.
As a matter of fact, this also applies to tables.

4.3 SQL and system permissions and how they are use  d

WAM introspects the standard SQL and operatingesygtermissions and generates the GUI accordingig. means
that buttons, links or menu options, which are knawcause a security violation, are hidden; sdabkes and fields.
The same principle is applied to those WAMmodelgabhat can be updateable by the user, as whdigeong a list.

So the WAM GUI effectively adapts to the underlyimgrmissions for the current user:

Situation What WAM objects do

user belongs to wam_criterionreader role

Showfilters’ combo box, allowing user to apply existiagarch filters

user belongs to wam_criterionwriter

Add two optidmshe list filters’ combo box: New Filter; Editu@ent;
effectively allows user to create search filters

user belongs to wam_listcolchange

Show four buttoresch column heading: sort in ascending ordet;is
descending order; move column to left; move columnght;

wam_listcolwriter

Show two buttons: remove columaonf list; add columns to list;
effectively allows the user to define joins

column without SELECT permission

Do not show thkiom in lists, rows, search filters and list's menu

table without SELECT permission

Do not show actegable (lists, rows, search filters, detail lidisttons,
lists’ menu)

table without INSERT permission

Do not show buttomsreate new records

column without UPDATE permission

The correspondiog’s field is disabled

table without UPDATE permission

All row’s fieldseadisabled and the row’s save button is not shown

table without DELETE permission

do not show bot iand list delete buttons

stored procedure without EXECUTE
permission

The corresponding WAMCaller button is not shown

external ASP file without Windows
‘execute’ permission

The corresponding WAMCaller button is not shown

4.4 Predefined SQL user data types

Some SQL domains/user types are predefined by WéEihsapplication can specify additional functiotyadit both
the SQL server and the GUI levels, simply by sgttie SQL type of a table column.

4.4.1 wamdate, wamtime and wammoment

wamdate and wamtime are fragments extracted frendala type ‘datetime’; wamdate denotes the catetata part,

and wamtime the time part.

wammoment was created to allow the storage of vdgtes, so when the user doesn’t know a precigehdatan for
instance type just the month, year or decade.
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4.4.2 wamhierarchicall and wamhierarchical2

wambhierarchicall and wamhierarchical2 where cresteipport tables with hierarchical values codgdiararchical
keys in a single field. They differ in the numbéicbars used to specify each level, so wamhieraathiuses one char
and wambhierarchical2 uses two chars per level.Mgemerating the interface WAM allows navigatiorotigh the
hierarchy.

4.4.3 wamphone

A phone number. In the current implementation jui treated as a varchar, except in the WAP fiter where a
“dial this number” link will appear if the mobilehpne supports this WTA feature.

4.4.4 wamemail, wamfax and wamurl

These support format validation for emails, fax bens or url, respectively. When generating therfate WAM will
recognize them and provide the expected navigaftiom both rows and lists: email/fax message heaeerp and
URL page opening.

4.4.5 wamimage

Supports the use of images stored on the webreefery absolute URLs. The user interface will digglthe images
just like wamexternalimage, but without supporttipfoading.

4.4.6 wamexternalimage

Supports the use of images stored outside the alsgabvVvhen WAM detects a column using wamexterngléntata
type it generates all the necessary GUI suppatioov the upload (in rows) and display (in rows dists) of images.
The uploaded image is saved in a file named dfeePK value for the record, in directory
<web_application_directory>/images/<table_name>emnghtable_name> is the name for the table thatheasolumn.

File uploading is done using Persit Software’s ABRidd server componéht

4.4.7 wamexternalfile

Columns defined with this user defined data typeetthe same behavior as wamexternalimage columitgn&ead of
displaying the file, WAM generates a link to dowabthe resource. And instead of saving the filthé‘'images’
subdirectory, WAM saves it in the <web_applicatidinectory>/files/<table_name>, subdirectory.

File uploading is done using Persit Software’s ApRIdd server componéfit

4.4.8 wamcustomresource (for customized file upload and download)

Same behavior as for wamexternalfile, excepidawved the application to save the uploaded filea @ifferent location
and, if necessary, using a different user accamd;the access to the uploaded file can be dooadghran intermediate
ASP, e.g. to implement secure acééss

Requires a Javascript handler functions to be dettihe global.asa (5.5) file, through the follogvflanction call:
WAM.setCustomResource(fileSpecs, details)

fleSpecs  is a path to the file that containing the functida be used when WAM manages the fiteails is an
object providing access to those functions, thratgyfollowing properties:
« fileServerBaselLocation — the name of the function that returns the l@rato where the files will be saved.
It can be in a different server;

7 Evaluation copy available Attp://www.aspupload.com/download.html
18 Evaluation copy available ttp://www.aspupload.com/download.html
9 As in an application providing row-level (data depent) access permissions
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+ extraPath —the name of the function that returns an exirectbry path;
- resourceName — the name of the function that returns the nafribeonew file uploaded;
+ logonuser —the name of the function that must return aeatbiith domain, user and password values. It will
be used by the ASPUpload component to change #rethet will save the file. Return the null valigou
want to use the current user credentials;
« url —the name of the function that returns an absdURL to the ASP page that will allow the user to
download the file (this page must be implementethieyapplication developer);
All the functions will receive two arguments, fiista WAMRowColumn object that represents the westamaresource
column, and the second argument is the WAMAPI.AppCobject® with the current user connection.

see WAM.setCustomResource in 5.5.

4.4.9 wamcolor (for color pickers)

*** This supports format validation for html colorsdaanhances the input field with a color controlld€Z®are stored
as hexadecimal RGB strings.

4.4.10 wamrange

User data type based on ‘varchar’ data type whadhes must be on the form “N of MaxN”, where N dhaxN must
be positive integers. The value is shown in lista&orizontal bar with two segments (N and MaxNaNy a toolTip
“N of MaxN". wamrange has no special impact in WAMR it is handled as a normal ‘varchar’, withoutidation for
the format “N of MaxN”".

4.4.11 wamglating (for Google Maps)

*** This supports format validation for Google Maptitlme/longitude coordinates (decimal format).l#ceenhances
the input field with a control that opens a WAM mmized Google Maps page. This page shows themurr
coordinate and allows you to pickup a new one. [Etg that has columns of this user defined dgte Bre also
enhanced, WAM adds a link in the column value ®\WWAM customized Google Maps page and adds a btdgtopen
the same WAM customized Google Maps page with nrarteeall coordinates in the current list.

For GoogleMaps to display you need to get a keymf@@oogle ahttp://www.google.com/apis/maps&nd declare it to
WAM in the global.asa file (see 5.5).

4.4.12 wamclass (for entity subclassing support)

See section 4.6

4.5 ** Support for free text search?!

Esta serd a funcao que ird complementar a viewrdento nas pesquisas full-text:
CREATE function [t].[wam_freetext TABLENAME](
@freetext_string varchar(256)
) returns table
return (select v.id from t.documento as v innen joi documento as d on d.id = v.id where freetetdgtoIntegral,
@freetext_string))
GO

20 Of class DBConnect
21 Requires the installation of word breakers in S§gitver, cfhttp://support.microsoft.com/kb/908441/en-us
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View support, for views using nondeterministic ftions (such as when it depends on the current ugefinders and
list filters look for functions "wam_freetext_«vieame»" and "wam_contains_«viewname»", resp., ....

***Se a view estiver indexada, as fungfes ndo sessarias porque a pesquisa seréa aplicada diertanma view.

4.6 Support for object-oriented modeling

Relational databases can represent some objectwss, even without having specific object oridréepport in the
engine - conceptual objects must still persiseel world databases! WAM includes support for apatlass/subclass
(inheritance) representation schema, where an oipjg@nce persists into (1-1) related table typtash table will
contain a special meta information field storing {most specific) "class" of the instance.

Suppose that Entity, Organization and Individual 8QL tables. WAM will assume that Organizatioa subtype of
Entity if:

» Both Entity and Organization have primary keys wita same name, and data type.

* Both Entity and Organization have some field T v8@QL (user) data type 'wamclass'; this field wit n
appear to the user

» Organization's primary key is also a foreign ke tdity

Suppose similar properties hold for table Individio®. This being the case, the WAM generated GUlllhave the
following differences (vs. inheritance not present)

» The rows for Individual and Organization will inde all (“inherited") fields from Entity

* When opening a row from an Entity list, the row floe most specific class of the record will be aitre.g.
Individual or Organization (or Entity)

* When creating a row from an Entity list, a popupnmevill ask the user whether he desires to create a
Individual, an Organization or an Entity

* When saving a row for an Organization or Individumdth that table record and a related record tityEwill
be saved; each field T will contain the “class’tieé tuple (e.g. ‘Organization’ or ‘Individual’, ne3

This mechanism applies to multi-level class-sulstdsins; the hierarchy must be a tree though (tpte
inheritance). Along an inheritance path (e.g. lidiial, Entity, Thing, ...) tables can NOT have fielsigh identical
names (besides the primary key and the 'wamclatd):fcolumn names must be unique in the path.

Notice that defining subclasses assumes that #resdisjoint; in the example above, an Organizatamot be
simultaneously an Individual.

Note: in the current implementation it is necessarg#tl the stored procedure dbo.WAMInheritance aftach
database structure change relevant to the aboveshakill build a WAM table with inheritance inforrian.

4.7 Initial WAMmodels to start development

For starting up application development eithemas WAMmodels is provided, by the WAM Installer dret SQL
scripts referred in “Manual installation”.

4.7.1 Empty WAMmodel

An empty WAMmodel has no information specific to the databasestased in; all its tables will have no records
except for WAM_PRESENTATION, which will have onlggeric WAM captions and error messages.

4.7.2 Default WAMmodel

A Default WAMmodel for a database is an empty WAMmodel plus recdndsgpecify the following “default user
interface”
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* One list and row for each table and view

» Alllists have one or two pre-configured columrslested using a WAM heuristic based on databasa met
information

* Alookup (in the detail row) and a stand-alone i (in the master row) for each foreign key

* An entry page allowing navigation to all lists, lmiag a few WAMFinders providing navigation to piany
key values, has determined by an heuristic baseteoforeign key graph

The WAM installer optionally generates a default Wodel for the application database.

4.8 Better delete/update cascading for SQL Server

WAM includes Transact-SQL stored procedures andifiadal) WAMmodel tables that augment SQL Servéhwhe
ability to betterdeal with cascading updates and deletes. Alth@@h Server 2000/2005 already support cascading, it
does so following a different (to our view wors&ptegy: for example, cascading deletes are exédytdirst deleting
master tables and then detail tables, leaving tteesporarily inconsistent and breaking its triglpgic — for example,

if a detail table trigger maintains a field in timaster table. The WAM cascading logic deletes Hbethies first, and

adds the “NULIFY” (set null) action.

The current implementation adopts a dynamic styat@bere model information is introspected at nonatito process
the cascading logic.

In order to coexist with SQL Server’s foreign keynetraints these must be relaxed during cascadidgtes, which
requires ALTER TABLE permissions on the currentrupetentially causing a security problem.

4.8.1 The two additional WAMmodel tables

4.8.1.1 WAM_DELETE_RULES

This table must be filled for those FK-PK relatiomsose delete rule is not supported by SQL Sepascade.

Column Name Datatype Description
#CONSTRAINT_CATALOG nvarchar(128) Constraint quiaif(FK)
#CONSTRAINT_SCHEMA nvarchar(128) Constraint owneiK)
#CONSTRAINT_NAME nvarchar(128) Constraint name (FK)
#UNIQUE_CONSTRAINT_CATALOG nvarchar(128) Unique straint qualifier (PK)
#UNIQUE_CONSTRAINT_SCHEMA nvarchar(128) Unique ctvagt owner (PK)
#UNIQUE_CONSTRAINT_NAME nvarchar(128) Unique comstit name (PK)
DELETE_RULE char(1) Rule to apply to details when deleting

master:

C — Cascade

D — Set Default

N — Set Null

4.8.1.2 WAM_UPDATE_RULES

This table must be filled for those FK-PK relatiamsose update rule is not supported by SQL Sepascade.

Column Name Datatype Description
#CONSTRAINT_CATALOG nvarchar(128) Constraint quialif(FK)
#CONSTRAINT_SCHEMA nvarchar(128) Constraint owneK)
#CONSTRAINT_NAME nvarchar(128) Constraint name (FK)
#UNIQUE_CONSTRAINT_CATALOG nvarchar(128) Unique sraint qualifier (PK)
#UNIQUE_CONSTRAINT_SCHEMA nvarchar(128) Unique ctvagit owner (PK)
#UNIQUE_CONSTRAINT_NAME nvarchar(128) Unique comstit name (PK)
UPDATE_RULE char(1) Rule to apply to details when updating

master:

C — Cascade

D — Set Default
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[ | | N—SetNull

4.8.2 Data manipulation procedures

WAM_Delete and WAM_Update are the stored proceduhes allow you to execute delete and update agtion
respectively, applying the rules you defined in @igove WAMmodel tables. For other relations WAM retb
procedures simply apply the operating rule for S&girver.

When executed, both stored procedures verify refedeintegrity, returning error messages to therushen it is
violated.

You must be careful when writing the statementsxecute delete or update WAM procedures and dupleihquotes
for those field values that requires quotes, as gan see in the examples below. The string passeédet WAM
procedure that contains field values, is treats@liit to verify that all fields have their valuesa correct format.

4.8.2.1 WAM_Delete

This procedure deletes the row identified in @ THEpiument from the table identified in @ THEtablguanent.

Parameter Data Type Description
@THEtable varchar(128) Table name where to dehetedw
@THEpk varchar(8000) String with PK columns andirealwhich identifies the row to be deleted

Using WAM_Delete
exec WAM_Delete ‘Employees’, 'TEmployeelD=5’
exec WAM_Delete ‘EmployeeTerritories’, ‘EmployeelBF erritorylD="10019"

4.8.2.2 WAM_Update

This stored procedure updates the column valuethéorow which has the PK mentioned in @OLDpk wigw values
referred in @NEWfields, and (optionally) @ NEWtexleiValue_1 ... @NEWtextFieldValue_10

Parameter Data Type Description
@THEtable varchar(128) Table name where the upgdatebe made
@OLDpk varchar(8000) Column names and values ifyémgi the PK for the row to be updated
@NEWpk varchar(8000) Column names and values ferrtew PK — the same as OLDpk if AK
doesn’t change
@NEWfields varchar(8000) All column names and vaJuecluding those for the PK, for the row to be
updated.
Remarks: columns with text data type must be segeparately using the
parameters below.
@NEWstextFieldName_1 varchar(128) Name for the colwvith text data type — optional
@NEWtextFieldValue_1 Text Value for the column wigixt data type — optional
@NEWtextFieldName_2 varchar(128) Name for the colwvith text data type — optional
@NEWtextFieldValue_2 Text Value for the column wigixt data type — optional
@NEWtextFieldName_3 varchar(128) Name for the coluwith text data type — optional
@NEWtextFieldValue_3 Text Value for the column wigixt data type — optional
@NEWtextFieldName_4 varchar(128) Name for the colwvith text data type — optional
@NEWtextFieldValue_4 Text Value for the column wigixt data type — optional
@NEWtextFieldName_5 varchar(128) Name for the colwvith text data type — optional
@NEWtextFieldValue_5 Text Value for the column wigixt data type — optional
@NEWtextFieldName_6 varchar(128) Name for the coluwith text data type — optional
@NEWtextFieldValue_6 Text Value for the column wigixt data type — optional
@NEWtextFieldName_7 varchar(128) Name for the colwvith text data type — optional
@NEWtextFieldValue_7 Text Value for the column wigixt data type — optional
@NEWtextFieldName_8 varchar(128) Name for the colwvith text data type — optional
@NEWtextFieldValue_8 Text Value for the column wigixt data type — optional
@NEWstextFieldName_9 varchar(128) Name for the colwvith text data type — optional
@NEWtextFieldValue_9 Text Value for the column wigixt data type — optional
@NEWstextFieldName_10 varchar(128) Name for the molwith text data type — optional
@NEWtextFieldValue_10 Text Value for the columnhniéxt data type — optional
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Using WAM_Update
exec WAM_Update ‘Category’, ‘CategorylD=4’, ‘Catagtb=4", ‘CategorylD=4,CategoryName=" Dairy
Products”,Description=" Cheeses and milk’™

4.9 About SQL engine built-in meta information

4.9.1 SQL-92's INFORMATION_SCHEMA

WAM assumes the database schema to be designedainthined with some external tool, such as Micittso
Enterprise Manager or any other. At runtime thediabdel is gleaned from the standard INFORMATIONHEMA
(http://msdn.microsoft.com/library/psdk/sql/ia-iz_.a0n). In particular WAM uses the information aboutl&s) views,
columns, domains, primary keys, foreign keys, uaacstheir privileges.

Some domains (custom user types) are used to inepleabstract data types known to WAM objects orGhb# side,
such as weight, vague dates, hierarchical codek, BiRail, etc

4.9.2 Additional VIEWs and tables

In order to complement the INFORMATION_SCHEMA soaudditional VIEWS are defined, accessing SQL Server
system tables and WAMmodel tables to get the falgwnformation:

4.9.2.1 WAM_DETAIL_LISTS

NOTE: on the latest WAM version this view is im@atad as a cache (maintained by WAMmodel triggara)table
for efficiency.

This view exposes the relationship between rowstheid correspondent detail lists. Detail listsated to a row are
determined by detecting FKs for the table in whioé row is based, and, for each FK, finding listthe WAM_LIST
table that uses that FK as a start point in thi€ipgths. Detalils lists will be either standaloneembedded, as they have
or not the caption field filled in WAM_PRESENTATIQN

Column name Description

Listtype “embList” for embbeded, “saDList” for s@alone

Row_name Row’s name

Language Language for detail listin WAM_PRESENTAN

Type “list”, type in WAM_PRESENTATION for detaildi

Name Detail list's name

Caption Empty " when listtype=embList, label toeuwhen drawing button in row when listtype=
saDList

Tip Tip for the button when listtype= saDList

Keep_with_next See WAM_PRESENTATION table

Comments See WAM_PRESENTATION table

Edit_table_schema Owner for edit table

Edite_table_name Table or view whose row will bedi®o edit items in the detail table

4.9.2.2 WAM_REFERENTIAL_CONSTRAINTS

This is a complementary view to the REFERENTIAL_C®INRAINTS view of INFORMATION SCHEMA. It gives
us more detailed information about how two tableslimked by means of a FK, indicating which FKidiefrom the
detail table, links to which PK (primary key) fielld the master table.
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Column name Description
constraint_schema FK constraint owner
constraint_name FK constraint name
constraint_table_name Detail table name
constraint_column_name FK column’s name in deshilet
unique_constraint_schema Master table owner
unique_constraint_table_name Master table name
unigue_constraint_column_name PK column’s nameaster table
ordinal_position Column identification number

4.9.2.3 WAM_STORED_PROCEDURES

Reflects information about SQL Stored Procedurektheir parameters.

Column name Description

sp_schema Stored procedure owner

sp_name Stored procedure name

Parameter Stored procedure parameter name

Domain User-defined data type

data_type System-supplied data type

Isoutput Bit indicating if the parameter is an autparameter (1) or not (0)

4.9.2.4 WAM_AUDIT_LOG

This table contains an abstraction of the HTTP &gl describes the user’s actions related to Gigcth It's created
and maintained by a task that copies IIS logs toMVINET_LOG, and then extracts the juice of WAM_INHIOG

to WAM_AUDIT_LOG. 22

Column name Description

#id Unique automatic identification

access_date Date and time of user operation

user_name User's account

object_type Type of GUI object

object_name Name of GUI object

user_action Type of action produced

context_url Relative path of URL

context_value Query string of context_url

time_taken The duration of time, in millisecondsttthe action consumed. (same
as IS log)

server_id The identification of the server on whilh log entry was generated.

This table allows extensive logging of user actifinsluding data access through the applicationdminterface) as
well as application tuning: the time_taken fielgeals SQL optimization opportunities.

4.10 WAMmodel SQL utilities

The following SQLstored procedures provide somé loplerations on the WAMmodel.

22 WAM_INET_LOG_ERROR is in development to maintdie terrors occurred in this process
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4.10.1 Copying list preferences between users

WAMSetDefaultPreferences (destinationuser,listschem a,listname,usermodel,delfilters)

Deletes or creates (default) values for a sped#gtinationuser. This procedure acts in 3 tablesMMBRITERION,
WAM_LIST and WAM_LIST_COLUMN. If the list_name pareeter is null it sets all values to default othesevif
list_name is given it only changes the values eelab that list_name. The delfilters parametenalito control if is the
user values in WAM_CRITERION (his search filters3 o be deleted.

WAMCopyCriterion (user_id,table_schema,table_name,c riterion_description)

Given a user_id, table_schema,table_name andiontetescription, this procedures copies all seéiliehs that match
table_schema,table_name and criterion_descripfioser_id to all others users in WAM_LIST, for th@me
table_name and table_schema.

WAMApplySharedCriterion(user_from,user_to,table_sch ema,table_name,criterion_description)

Copy a search filter from a user to another ofecsje table by creating new records in the WAM_CRRION table
and updating the current_criterion field in WAM_[i$able for the “receiving user” user_to.

4.10.2 Copying WAMmodel definitions for a table to a view

WAMviewObjects (table_schema, table_name, view_sche ma, view_name,
master_constraints, detail_constraints, wam_row_ columns, wam_lookup_columns, wam_lists)

VIEWSs automatically share its underlying table WARRESENTATION records for columns. But they do rtwire
lookup defininitions, detail lists, etc. This protee copies WAMmodel records for a (table) row {@iaw) row; it
will copy (or not) each of the data referred by fim®lean arguments (last 5 above).

4.10.3 Editing foreign keys in a WAMmodel

WAMreplaceFkconstraints(oldSchema,oldName,newSchema ,newName)

When you need to change a foreign key constraijtn@dme in the database and if the WAMmodel alreatbrs it, it
will become inconsistent. This situation can berowme by using WAMAdmIn’s inconsistency detectadfson 7.5);
but it can also be prevented by using the abovegolare, which changes de fk name in the WAMmodel.
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5 Web server and browser layers: the WAMLibrary obj  ects

Given database meta information plus WAMmodel atiroe, it is possible to derive from it all or stenstial
fragments of the GUI, using either URLs or Javaedgerver) objects defined in the WAMLibrary, &M Classic
ASP generic runtime. Those objects are in facghérilevel layer over Microsoft ADO objects: siribey know about
the application meta-model, and since they supparty of the GUI fragments a user expects, it isipbs to write or
customize large parts of the application GUI witthd effort.

In the following sections some examples will retfez Northwind databa$e

5.1 Dispensing with ASP programming: the standard p ages

In order to prototype (or even develop) an apglicetvithout any ASP scripting two WAMmodel-driveages are
available, which act as runtime “GUI interpretei@’ the model, implementing “The default interfavigational
structure”. See the “WAM development tour” for exaes.

5.1.1 A standard entry page: default.asp

This page provides a button to navigate for eadll¢hon-detail) lists, and finders for the “masteresting® tables. It
can be accessed at <application_root>/WAMLibratgfiace/default.asp

In order to customize this page (meaning, to replaby a custom page) see 5.4.10. However thalsissupport for
user personalization, allowing each user to hadiéfarent set of finders and list buttons, see B11.

(See Interface\default.asp)

5.1.1.1 Customizing the entry page

The entry page can be customized to be uniqueafdnt aser. Customization mode is available by atiglan
“Personalize”, and allows to:

* Show, hide or move groups in the entry page.
» Show or hide filters in the entry page.
» Show or hide lists in the entry page.

If a user doesn't have a customized page, thereseives the dbo’s preferences, and starts cusitggnising those
preferences.

After finish, the user should click in “Finish perglization”, and is able to continue any timedate
The current personalization for an user is ket iecord in WAM_PREFERENCES.

5.1.1.1.1 Customizing groups
The user can customize groups using the but =

The button ~ allow the user to add a group in a specific positiClicking in the button, we will get a menu
containing the groups that are hidden and thabesadded to the entry page.

The button ~ and  , allow the user to change the group position order

23 http://www.microsoft.com/downloads/details.aspx fgin=06616212-0356-46a0-8da2-
eebc53a68034&displaylang=en
24 Using the heuristics in Finder Groups, see 5.4.9.4
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Finally, the button —_, allow the user to remove a group.

A group is not actually deleted from the user pifiees, but just hidden. This feature allows a tseestore a deleted
group, keeping the previous lists and filters prefiees.

5.1.1.1.2 Customizing lists

The “Add list” link, on the left top of each grougljows making visible a list. The link producemanu containing the
lists bellowing to the current group, that are leidénd that can be added.

The buttons ~ over the lists, allows removing the respective list

5.1.1.1.3 Customizing finders
Customizing finders is very similar to customiz&di The “Add finder”, on right top of each groatipws making

visible a finder, and the buttons _over the finder, allows removing the respectivelén

5.1.2 All other pages: standard.asp

This implements a page with a row (possibly withbexided lists and/or buttons to standalone desdd)]ia list or a
detail list. Query string variables are passecdtpest either of the three page types:

type Winame further variables

list list name

sadlist detail list name foreign key value to relet a master record, as key_column=value ennuioera
row row name primary key value (key), default vajuedf_fieldName), groupname (wig)

Notice that the current list search filter is nasped in the query string, nor is it POSTed: i€ssfstent in the
WAM_LIST table for the current user.

When displaying a row, standard.asp will disabtkeail list button if the list is empty and the ubkas no SQL
permission to INSERT.

The standard.asp functionality is available forgorg via the WAMStandardGUI object.
In order to customize this page (meaning, to replaby a custom page for a particular list or reeg 5.4.2

(See Interface\standard.asp)

5.2 The default interface navigational structure

Assuming that we are not using ASP scripting, dmad the default WAMmodel for the database was geadr we'll

have five types of nodes in the navigation grapdrt page, list, row, stand-alone list and extepage nodes.
Additionally, we also have the following types directed) navigational edges: DISPLAY_LIST, EDITO@M,
EDIT_RELATED, BACK, DISPLAY_DETAIL, and CALL. Embedkd lists are considered part of its embedding row,
and search filter pages are considered part af lisebwners.

The graph can be thus defined as follows, for gnwoiing SQL permissions for simplicity:
e The start node is in the graph
e For each table or view, there is a list node, wifbISPLAY_LIST edge connected to it from the stextie

« For each list node, there is an EDIT edge to amode for the same table/row (sometimes referrédridkiown”
navigation), and an inverse BACK edge

* For each of the “most interesting tables” (therefeith finders in the start page) there’s a lirdnfrthe start node
to the finder table list and another to the rond arBACK edge from the row to the start node

« If arow node has an embedded (detail) list whatie &ble is T, there’s an EDIT edge to the rowenéat T, and
in inverse BACK edge

Copyright Declarativa 2001-2009



Declarativa WAM — The Manual 91

* For each lookup in a row, based on a FK to a teiele/ M, there will be a ZOOM edge to the list nddeM (and
an inverse BACK edge) and an EDIT_RELATED edgehtorow node for M (and an inverse BACK edge)

» For each (standalone) detalil list of a row, thera DISPLAY_DETAIL edge from the row node to tharst-alone
list node

* For each WAMCaller present in a row/list page, ¢fea CALL edge to an external page node, represgean
external ASP instance

The graph is “built” as needed while using the agapion, as follows:

» The user starts in a node, typically the start pagd follows a link

e Entering a node through other than a BACK link imrége a new separate browser window
* Leaving a node through a BACK link destroys theenadindow

« Destroying a node window transitively destroysdglpendent nodes (those that were created as & diredirect
consequence of following links from the node)

The previous graph for the 'pubs’ database exacapléde represented like this (as shown by aiSgegph displaying
application [AbsInt 2001] based on WAMAdmin outpet, section 7.6):

[titrsauthor] [itievien] [ipub_info
gmpmyn\ [FEiieiE] [t eamhor_eithe=])

i Ueecther | sauthors [mub_infa

[Fr¥sales_titles| [FKsales_stores
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The top round node represents the entry page. @askrectangles are lists, light gray ones aredstimme detail lists,
and orange rectangles are rows.

Notice that this structure does not necessarilyer@ize in its entirely, it is generated lazily the application as the
user navigates between pages; also, the structlirgrew over a user session because invoking #mespage
repeatedly creates new page instances, followiagvith interaction style. And the actual applicatienigation graph
may of course later include other pages and liniesstd ASP scripting.

The navigational graph is actuafiitered by the current user permissions the above definition should read instead
“for each X for which the current user has SELE@Frpission...".

Finally, the graph drawing produced with WAMAdmioes not include BACK or CALL links for clarity, naoes it
take permissions into account.

5.3 About custom pages and WAM directories

5.3.1 File directory structure for a WAM application

At the application root level we must have a gldds file. The global.asa defines the connectititgys used to
connect to the database, as well as other applicatiriables (cf. 5.4.10). Typically there will albe a default.asp
page, as the main entry to the application; it @@aytain custom HTML, or simply a redirect to the WAlefault entry
page (see 5.1.1).

Lists and rows that are entirely specified by thaMmodel dispense with specific ASPs, they'll simply accessed
through WAM’s standard.asp (see 5.1.1.1). But cuited lists and rows require ASPs, that shouldbatkd
respectively in théists androws application root subdirectories, and whose fileeammust match the WAMmodel list
and row names (e.g. table or view name, FK pdttey entail no navigation graph change per se ¢grités coded in
the ASP): the WAMLibrary will find at runtime th#éte row/list ASP exists and will use it rather thhe generic
standard.asp

If the application’s database has wamexternalintageamexternalfile user defined data type colunufis4.4), WAM
saves the uploaded files in subdirectoriemgestable_name andfiles/table_name, respectively. Whergable_names
the name of the table where the column belongs.

Security notice: The images and files directoriestmot have (ASP) execute permissions.

The default appearance of the WAM generated pagede changed, in some aspects, using style shdeth must
be placed in subdirectopss(see 5.6.2).

All the subdirectories described above must betedeim the application root directory.

5.3.2 WAM internals: WAMLibrary directory structure

5.3.2.1 Files in root directory

_MFAQM - contains the sql queries used by WAM, distfiles for each database server.
_SMQM - contains the sql queries used by WAM,distiflesffor each database server.

DBConnect- provides all methods for database interactguth as establishing connections, transaction aady/q
execution...

DBDatatypes- defines the datatypes to be used by WAM. Thésiéi essential because each database serveshas it
own data types.

JScriptFuncs - mostly data conversion functions.
WAMAppGIlobal.asa - sets WAM's global variables. e.g. version,conioecstring,default database schema...

WAMCache - by storing information which is likely to be messed in (web server) memory, this speeds ugpipe
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WAMField - stores data related to a WAM object's graphiepiesentation (such as its label, tip,....) anthous to its
easy retrieval (HTML-formatted, datatype aware,...)

WAMInit - WAM initialization objects.

WAMList - one of the main files, controlling all lists arelated items. This file works together with
WAMList_GetWAMModel.

WAMRow - another main file, with functions and methodsrfaw control; works together with
WAMROW_GetWAMModel.

WAMRow_DML - methods for insert,delete and update of rows.
WAMError - Error handling.
WAMEventHandler — event handling

WAMLB - balances the server load by checking the semvork configuration and distributing jobs between
servers.

WAMList_EditRow - ???7??? when user is viewing a wam list and faskbe edition of a specfic row, it checks
the existence of such row and then allows to édit exists).

WAMList_SaveColumn - updates a wamcolumn's value in the database.
WAMList_ZoomRow  — allow to see the row of a list's column mataéie.

WAMMenu - ??

WAMMisc - contains miscellaneous functions used by wamnm{@eamission, dbobject,....)
WAMODbjects - set of “include” statements for the WAMLibrarytaost commonly used files.

WAMQueryMap - loads and maps all the required sql queries fréMQM and _MFAQM files so that they can be
easily retrieved providing only a name.

5.3.2.2 WAMLibrary subdirectories

Admin -
api - WAM api
code -

dbdependencies check WAM dependencies from CUSTOM rows,lists.

dbinfo - gives information of the database, such astables,procedures
default - default interface for admin use.

dependecies - function that allows WAM to check dependencies

documenter - displays in a form of a HTML document, an eruation of the lists and

rows created for each table or view used by théicaion.

garbagecollector - file that checks for unmatched (referenceddsbivamexternalimage and
wamextarnalfile data types and provides the tomsémoving them.

graph - creates a graphical representation of thebdse and WAMmodel by
providing a gdl file to current user.

statistics - shows the database statistics, base table enwibws,etc.
WAMmodelConsistency — contains functions to check the consistency efditabase.
WAMmodelEditmode - turns edition mode on and off

Cache/default — turns wam cache on and off.
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Exportimport/default — interface for export,import tools.

[Exportimport])/FileGenerator ~ — functions to create the export file.

Exportimport/export.prolog - database export tools and functions. The axjerfollows a
prolog syntax.

Exportimport/import.prolog - database import tools and functions. The imponhade from a
prolog file.

Setup - in this folder we have all files needed to iHStdAMmodel.
Criterion -

WAMCriterion — functions to manage search criteria defineat oy user.

criterion - creates criterion and execute it.

Huge set - methods for creating and controlling huge sefined by user
Dialog -

WAMDialog - displays a dialog box.
Finder -

finder — creates a finder object and executes it.

WAMFinder —?? defines finders objects for WAM search fiomglities. This works in
tables (views??) and search fields are throughgrsirkeys columns.
GoogleMaps

default -

WAMGoogleMaps -
Group

WAMListGroup - functions to manage list that belong to a group

WAMTableGroup - contains methods to organize the applicatiotetgbiews when groups
exists or are created.
[Images]

Showlmage — displays an image in the browser
[Interface]

Login — displays a form so that the user can log in

Help — displays context-aware help

WAMStandardGUlI — WAMRow and WAMList standard graphical user insexd generator

Standard — handles the html requests and instantiates amstance of

WAMStandardGUI with the parameters received (witgpd winame)

Default.js — contains the methods which open a requestedrdist in a new
window, wether by calling standard.asp with theuessied values or by opening a custom made WAMLI&NRow.

Default — responsible for displaying the WAM's initial pag
[Interface].[Help] — contains files that are resposible for the WAM Help
[LiveLookup]

livelookup — creates and executes an lookup object.
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LiveLookup — contains all functions for wam lookup columnslé&dd a lookup field,
removing,changing lookup column value...

ZoomRowexist — contains the tool functions to that allow to sefeom a column master table.
[WAP]
This folder contains WAM for WAP support.

5.4 Programming ASPs with WAM objects

We'll now review the ASP objects supporting WAM'&0standard.asp ~ anddefaultasp ~ generic pages, and which
can be used in customized ASPs.

You'll notice frequent messages ‘draw’ being sentMAM objects;draw essencially means “generate HTML and send
it to the browser”.

5.4.1 Including the WAMLibrary

WAM objects are defined in a few JavaScript fileattneed to be included, usually at the beginnimdyend of the ASP
file:

<l-- #INCLUDE VIRTUAL="/MyApp/WAMLibrary/WAMObjects .asp" -->
...your code here...
<I-- #iINCLUDE VIRTUAL="/MyApp/WAMLibrary/WAMEnd.asp ">

5.4.2 Using the WAMStandardGUI object

WAMStandardGUI is used to generate standard GUhefds for a Row, a List or a Details List, allowithg user to
access WAMRow, WAMList or WAMStandaloneDetailLidtjects respectively. It's the top level object szdor
most customized pages.

When used to generate a row, WAMStandardGUI gieesss not only to the WAMRow object, but also ® th
embedded detail list, if exists, and a collectibbattons to invoke standalone detail lists reldtethat row.

5.4.2.1 Implementing a page for a row, without cust  omization

var std = new WAMStandardGUI("ROW", "my_row", false );
std.draw(); // draw it as if no custom code existed

5.4.2.2 A row with some customization

var std = new WAMStandardGUI("ROW", "my_row", false );
std.wamRow.drawFormBegin();

std.drawDListButtons(5); // place buttons at top, 5 per line rather than 4 (default)
std.wamRow.draw(false); // draw the bulk of the row after the buttons...

std.drawEmbeddedLists(); // embedded list...
std.wamRow.drawFormEnd();

5.4.2.3 A row with embedded list in the middle

WAM row pages draw fields first, and its embeddstl(if any) at the end. How can we obtain thedaiing Orders
row in the Northwind application, with embedded &fter the ShippedDate field?
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1 http://showroom.declarativa.com - Order (11074) - Microsoft Internet E...

Eicheiro Editar Wer Favaritos Ferramentas  Ajuda
Northwind, C116 v0.1 > Orders > Order (11074} >

Order

ondrs 7]
ia p[51MOS G [Simons bistro |
7 EmployeeIn| 7]Firstiame[Robert | 1 [king

orderDate B3| 0605-195] RequiredpateH | 03-05-195] shippedpateE

Categnr\ﬂlamt Productilame
o v oxe avomes

Confections Pavlova Pavlova, Ltd. 14 17.45 AX
Meat Poultry Mlice Mutton  Pavlova, Ltd. 1 0.00 A

Records 1 to 2 of 2 ]

News Order Detail Ttem

= [EIEIET

' shipvial 2| Companytame [Urited Package

Freight] 18.44

ShipName|Simons bistro

ShipAddress| vinbzsltet 34

ShipCity|Kobenhavn ShipRegion

SlllanstaICo-del 1734 | SlllpCouutrv‘Denmark
Delete ] Cancel I ]
&) ® Internet %
The following does it:
<%
var rowOrders = new WAMStandardGUI("ROW", "Orders", false);
rowOrders.wamRow.drawFormBegin();
%>
<table cellpadding="0" cellspacing="0">
<% rowOrders.wamRow.drawFromTo(null, "ShippedDate" ); %>
<tr><td colspan='2"><% rowOrders.drawEmbeddedLists 0); Y%></td></tr>
<% rowOrders.wamRow.drawFromTo("ShippedDate", null , true); %>

</table>
<% rowOrders.wamRow.drawFormEnd(); %>

5.4.2.4 A page for a standalone list, without custo

var std = new WAMStandardGUI("LIST", "my_list", fal
std.draw(); // draw it as if no custom code existed

se);

5.4.2.5 A page for a standalone list, with some cus  tom

var std = new WAMStandardGUI("LIST", "my_list", fal
std.wamList.drawFormBegin();
std.wamList.drawCallers(); // caller buttons will b
std.wamList.draw(false, false);
std.wamList.drawFormEnd();

5.4.2.6 A page for a standalone detail list, withou

var std = new WAMStandardGUI("LIST", "my_sdlist",
std.wamList.draw(); // draw it as if no custom code

5.4.2.7 A page for a standalone detalil list, with u

var std = new WAMStandardGUI("SADLIST", “my_sdlist"
std.wamList.setTableWidth("100%");
std.wamList.drawFormBegin();
std.wamList.drawCallers(); // caller buttons will b
std.wamList.draw(false, false);
std.wamList.drawFormEnd();

se);

mization

ization

e over the list, rather than below

alse);
existed

, false);

t customization

ser customization

e over the list, rather than below
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5.4.3 Client Javascripting

In a customized page using WAM, several Javasohjgcts are made available for scripting in thenser, as well as
high-level data events. So customization is ndtirted to the web server layer: it is possibleun Javascript in the
browser with direct access to (browser client repngations) of WAM objects

If you need to add JavaScript code to your custagepthat needs to be executed after the page (atidsall WAM
objects are created), us@dow.addToOnLoad(MyJavaScriptCall). This method creates a stack of JavaScript calls to
be executed after the page loads. You can adaeerefe to a function or a string code to be execigeal).

5.4.3.1 Predefined variables in a (customized) row

WAM.row (of class WAMRow) is the main object generatedhzyserver for the requested row.

This object has two main collectiorsjumns andiookups . The indexes values of these main collectiongre@eames
of the table’s columns and the table’s foreign Eewstraints, respectively.

Thecolumns collection contains the javascript objects (osl@8AMRowColumn), that represent the html inpulide
for columns (e.g. WAM.row.columns[“column_name]).

Thelookups collection contains the javascript objects (o&sl&@/AMLookup) that represents each lookup (e.g.
WAM.row.lookups[‘FK_master_detail"]).

Each lookup has a collection e€olumns , containing javascript objects (of class WAMLooKiglumn) that
represents the html input fields for each lookedolpmn. In this collection, the index value has thllowing syntax:
table_column_namgequired_join(e.qg.
WAM.row.lookups[“FK_master_detail”].IkColumns[“colan_name+dbo.FK_master_x_detail_y"]).

For each standalone (non embeddietjil list, there will be a button in the row. The buttonsr{helements) generated
have the following names: “Hith path, where fk_path represents the name of the liihdd in the WAM_LIST table;
spaces, dots and commas are replaced by the adranaderscore (_) (e.g. btndbo_FK_titles_publishers

For eacltaller, WAM generates a HTML button with name objCalf@ocedure_schemarocedure_nameWhen
generating names, spaces and dots are replacéd biaracter underscore (_). When the caller reptesn (external)
ASP page the procedure_schema is omitted.

The callers are available in rows and lists.

5.4.3.2 Predefined variables in a (customized) list

WAM.list (of class WAMList) is the main object generatedty server for the requested list.

This object has one main collection namad . This is a JavaScript array object with primary k&formation for each
line in the list. Each element of the array hasaperty pk) with another collection, the primary key valu@sg.
WAM.list.rows[0].pk[n].value).

Caller buttons are available, with the same naraderaows.

5.4.3.3 WAM high-level events

At the client side, we have these events availibla each (browser Javascript) WAM object:

Object Event Description

WAMRow WAMROW_ONBEFOREDELETE Fires before sending the request to the web server to delete the record.
WAMROW_ONBEFOREINSERT Fires before sending the request to the web server to insert the record.
WAMROW_ONBEFOREUPDATE Fires before sending the request to the web server to update the record.

WAMLookup WAMLOOKUP_ONAFTEREXECUTE Fires after successfully executing the lookup.

5 You can see some more details about these WAM b using the API help in WAMAdmin, see 7.2
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WAMLOOKUP_ONAFTERCLEAR Fires after cleaning the lookup.
WAMCaller WAMCALLER_ONBEFOREEXECUTE Fires before executing the caller.
WAMCALLER_ONAFTEREXECUTE Fires after successfully executing the caller.

In order to wire a Javascript function to thesergs, use the set method of the source's evergstpfyr each WAM

object type above:
WAM.row.events.set( event _nane, function_nane);
WAM.row.lookups["LookupName"].events.set( event _nane, function_nane);
obj cal | er narme.events.set( event _nane, function_nane);

Lookup names as in the WAMmodel. For objcallernasess5.4.3.1

5.4.4 WAM events for server Javascript

At the server side, only the WAMRow object has @sen

Event Description

WAMROW_ONAFTERDELETE Fires after successfully deleting the record from the database. It is executed within an open
database transaction using the WAMAPI.AppConn object.

WAMROW_ONAFTEREXECUTE This is the last event to fire. It fires when the row finished execution. No open database
transaction is available.

WAMROW_ONAFTERINSERT Fires after successfully inserting the record in the database. It is executed within an open
database transaction using the WAMAPI.AppConn object.

WAMROW_ONAFTERUPDATE Fires after successfully updating the record in the database. It is executed within an open
database transaction using the WAMAPI.AppConn object.

WAMROW_ONBEFOREEXECUTE This is the first event to fire. It fires when the row start execution. No open database
transaction is available.

WAMROW_ONBEFOREDELETE Fires before deleting the record from the database. It is executed within an open database
transaction using the WAMAPI.AppConn object.

WAMROW_ONBEFOREINSERT Fires before inserting the record in the database. It is executed within an open database
transaction using the WAMAPI.AppConn object.

WAMROW_ONBEFOREUPDATE Fires before updating the record in the database. It is executed within an open database
transaction using the WAMAPI.AppConn object.

In order to wire a (server) Javascript functiomte of these events, get a reference to the WAMBwmect and set its
events:

var std = new WAMStandardGUI("ROW", "my_row", false );

var myRow = std.wamRow;

myRow.events.set( event _name, function_nane);

std.draw();

5.4.5 Row objects

5.4.5.1 WAMRow

WAMRous used to generate a row based in a table or,\@ed/which has the capacity to insert, updatetdebnd
visualize table or view records. The row has twamneallections: columns that belong to the baséetahd lookups
that refer columns in other tables — each haviR$ gath from the base tabMramRointeracts with two other objects,
WAMRowColum@ndwAMRowLookup

(See WAMRow.asp for more information)

5.45.2 WAMRowColumn

WAMRowColumns typically used in the row context and hasladl information about a column, not only that gagder
from the database builtin meta model but also #tenénformation from the WAMmodel tables. Thisused to
generate the GUI element for the column, accortbrits data type, size, etc., formatting and vdiiggit accordingly.

(See WAMRow.asp)
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5.4.5.3 WAMRowLookup

WAMRowLookups used with rows to both retrieve related dabanfiother tables, given a foreign key value, oiilto f
foreign key values based on a user choice oveterkl#ata. Each lookup has two navigation links, tore master table
row and the other to a list for the master table.

This object has a collection efaAMRowColums for all looked-up columns.
(See WAMRow.asp)

5.4.5.3.1 How to make conditional lookups

Sometimes it's useful to restrict the records loakup using one or more column values from the wdvich contains
the lookup. It can be done using either row baseneos or other looked up columns.

Let’'s consider the row Orders for this examplepasag that we want to apply a filter (a value fréable Customers)
on the lookup to the Employees table:

FK_Crders_Customers

L‘;! Shippers
Customers Orders FK_Orders_shippers || | ShipperID
[ CustomerID i OrderlD ComparyMame
T CompanyMName || QustomerID Phone
|| contactMame ___|EmployesID
| contactTitle || OrderDate
| address L R:.quirdeate
e T gh:gc:; et Employees
] EoesgtIZ:::ode | |Freight | % [EmployeelD ﬂ
_|country i FK_Orders_Employees ||| LtastName
" |Phone | |ShipAddress = _Emplay L F!rstName
Fax | |shipCity e
— ShipRegion | |TitleofCourtesy
| |shipPostalCade | |pirthDate
|| shipCauntry | |HireDate
- Address
ity
Fk _CustomerCustomerDemo_Cuskomers L Region
PostalCode
| CustumerCustumerDem| FK_Order_Detsils_Orders | country hd|

So when the user tries to find an employee by)(sgyng a partial last name in the following page:

{= Order (11074) - Windows Internet Explorer

& | http:/ishowroom, declarativa,comfMorthwind_B342/wamLibrary/Interface/standard, asprwil v

Northwind_B342 v0.1 > Orders = Order (11074) =

Order
OrderID 11074
&' CustomerID|SIMOB CompanvNamelSimons bistro
i Empluvee'[D I_astﬂame|lﬁng
n..J_..n_L_w | NANME_ 1008 ﬁﬁ-ﬁﬁ-ﬁﬁl n__._:_._Jr\_x._wl NANE_ 1008 ﬁﬁ-ﬁﬁ-ﬁﬁl b

<

€D Internet oo -

...the lookup (and the disambiguation list, if it apps) should reject employees that are not fronsainge country of
the customéf. In order to do this, the lookup filter will be gjed to the column Country (Employees table), gshre
value from row lookup column Country in Customers.

%6 May sound a bit weird, but we wanted to stickite Northwind example;-)
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For that you'll need to customize the row for taBlelers as shown bellows.
<%@ LANGUAGE=JScript %>

<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMObj ects.asp" -->

<% var rowOrders = new WAMStandardGUI("ROW", "Order s"): %>

<SCRIPT LANGUAGE=javascript>

<l--

function setLookupFilter(){

WAM.row.lookups.FK_Orders_Employees.addFilterColum n(
new WAMLookupColumn('Employees', '‘Country', WAMDa taType.dtnvarchar, null, null, null, null, "),
WAM.row.lookups.FK_Orders_Customers.lkColumns.Cou ntry

)i

}
window.addToOnLoad(setLookupFilter);
1-->

</SCRIPT>

<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMEnd .asp" -->

In the functionsetLookupFilter the methodiddFilterColumn  (from the WAMLookup object) is used to specify the
filter to apply to the lookup. The first argumeeters to the column that will be used to filter thekup and the second
argument is the row column that has the value pbyajo the filter column (first argument).

5.4.5.3.2 How to get dynamic default values for columns iowa using lookups

This example shows how to customize a row, havivgyar more lookups, to fill by default some colunusing
additional looked up columns.

Let's take the row Orders as an example.

We will show how to automatically fill the Shippirglumns (ShipName, ShipAddress,...,ShipCountryherow
Orders, using hidden looked-up columns to the Gustdable:

o

F¥_Orders_Customers

g

Customers

£
rders

(=]

LI ]

CustomerID
Companyhame
ContactMame
CantactTitle
Address

ity

Reqgion
PostalCode
Country
Phone

Fax

OrderID
CustomerID
EmploveelD
OrderDate
RequiredDate
ShippedDate
ShipVia
Freight
Shipflame
Shipaddress
ShipCity
ShipRegion
ShipPostalCode
ShipCountry

LLITTTIITITT =

3

Two steps are needed. First, inSesbme records into the WAM tableaM_LOOKUP_coLume, add the Shipping

columns to the list of looked-up columns for thekop to Customers table:

-- Add columns Address, City, Region, Code and Coun

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, 'Orders', 'dbo’, 'FK_Orders_Customer

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, ‘Orders', 'dbo’, 'FK_Orders_Customer

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, 'Orders', 'dbo’, 'FK_Orders_Customer

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, 'Orders', 'dbo’, 'FK_Orders_Customer

INSERT INTO WAM_LOOKUP_COLUMN

VALUES( 'dbo’, 'Orders', 'dbo’, 'FK_Orders_Customer

Second, customize the row Orders:

%" This can also be done using the WAM Admin integfac

try

s','Address’, ', 2,1,0)
s, 'City', "', 3,1,0)

s', 'Region’,'', 4,1,0)
s','Code’, ', 5,1,0)

s', 'Country’, ', 6,1,0)
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<%@ LANGUAGE=JScript %>

<l-- #INCLUDE VIRTUAL="/WAMLibrary/WAMObijects.asp" -->

<% var rowOrders = new WAMStandardGUI("ROW", "Order s"): %>

<% if (rowOrders.wamRow.isNew()){ %>

<SCRIPT LANGUAGE=javascript>

<l--

function fillShipColumns(){
var lkc = WAM.row.lookups.FK_Orders_Customers.lkCo lumns;
var rc = WAM.row.columns;
rc.ShipName.setValue(lkc.CompanyName.getValue());
rc.ShipAddress.setValue(lkc.Address.getValue());
rc.ShipCity.setValue(lkc.City.getValue());
rc.ShipRegion.setValue(lkc.Region.getValue());
rc.ShipPostalCode.setValue(lkc.PostalCode.getValue 0);
rc.ShipCountry.setValue(lkc.Country.getValue());

function setLookupHandlers(){
WAM.row.lookups.FK_Orders_Customers.event.set(WAML OOKUP_ONAFTEREXECUTE, fillShipColumns);

window.addToOnLoad(setLookupHandlers);

1-->

</SCRIPT>

<% } %>

<I-- #INCLUDE VIRTUAL="/WAMLIibrary/WAMEnd.asp" -->

The functionsetLookupHandlers  defines theillShipColumns as the function to be triggered after lookup’s exien
(lookup evenDNAFTEREXECUTE)

The functiorfillShipColumns initializes the values for the Shipping columnshwihe values retrieved by looked-up
columns.

5.4.5.4 How to execute lazy lookups

Typically in a WAM application a lookup is triggetafter the user fills one of the looked up coluping if a lookup
has more than one looked up column, it could béulise use a lazy lookup. A lazy lookup allows tirger to choose
the moment when to execute the lookup, allowingute of more than one looked up column in the ei@twof the
reverse lookup.

Let's take the row Products for this example areittokup to the table Suppliers:

’ Suppliers
= Products | % |SupplierID
| ¥ |ProductiD | |Companyhame
L ProdL!ctName | |Contacthlame
C iuiupherIE;D L ConkactTitle
akeqar
— Quangtit:PerUnit FE_Products_Suppliers (| Address
— City
| |uritPrice | |Region
| |UnitsInStack. | PastalCade
| |UnitsOnOrder | Country
| |ReorderLevel " |Phane
| |Discontinued : Fax
H | HomePage

We will add the column Country to the lookup fobl&aSuppliers, by inserting a new record into the
WAM_LOOKUP_COLUMN table (this could also be donglWWAMAdmiIn):

INSERT INTO dbo.WAM_LOOKUP_COLUMN VALUES('dbo’, 'Pr  oducts', 'dbo’, 'FK_Products_Suppliers',
'‘Country’, "', 2,1, 1)

Then we need to customize the row Products to imetg the lazy lookup:
<%@ LANGUAGE=JScript %>
<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMObj ects.asp" -->
<%
var products = new WAMStandardGUI("ROW", "Products" , false);
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/I --- Before drawing the row define the lookup to the table Suppliers as lazy
products.wamRow.lookups.FK_Products_Suppliers.setLa zy();
products.draw();
%>
<SCRIPT LANGUAGE=javascript>
<l—
function executeLookup(){
/I --- Execute reverse lookup

WAM.row.lookups.FK_Products_Suppliers.reverseExecu te();
/I Create a button in the interface to execute the reverse lookup when clicked
/I The button will be displayed next to the last lo oked up column
/'t could be specified in HTML in some other way... the following patches WAM generated HTML:
function createButton(){
/I --- Retrieve the container of the last looked u p column’s input field
var el = WAM.row.lookups.FK_Products_Suppliers.lkC olumns.Country.getHTMLEI().parentElement;

var btn = window.document.createElement("INPUT");

btn.type = "BUTTON";

btn.value = "Supplier ...";

btn.onclick = executeLookup; // this "wires" the e vent to execute the lazy lookup
Il --- WAMBUtton look and feel

btn.className = "cssWAMstandardButton";

el.appendChild(btn);

window.addToOnLoad(createButton);

I-->

</SCRIPT>

<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMEnd .asp" -->

At this moment you are able to test your lazy Iqmkkill any or both of the looked up columns Comgdame and
Country, and press the button “Supplier...” to exedbe reverse lookup.

5.4.6 Operations: WAMCaller

WAMCaller is the object that allows the user to execute b 8Qred procedure (SP) or to invoke an ASP, lgkitg
the button generated inside a row or a listlayicaller . The object has a collection of arguments autarabyi
determined by the caller type where the callerdsuis placed, so for “row” it creates argumentsH#&r columns and
for “list” it creates an argument with the curr&@L statement used in the list, including the aureearch filter. A
confirmation dialog can be requested before thewi@n of the SP or ASP with a bit in the WAMmodef.
WAM_PROCEDURE_CALL.show_confirrT).

If a value is specified for show_warning_at, inléalvAM_PROCEDURE_CAL&,test is made before de procedure is
executed or the ASP is called in order to finch& humber of records to be processed exceedsaheg When this
happens, an alert is shown to the user warningditine possible long wait he probably will facéé chooses to
continue with the procedure execution.

After the execution of a SP a success messagevsshf defined irwam_PRESENTATIOfby a record with
type=CALLER_SUCCESS.

In addition to the implict context provided by itswv or list, a caller can require further inputrfréhe user before
executing; this is supported for stored procedlrgsysing a "WAMA" table.

(See ProcedureCaller\WAMaller.asp)

5.4.6.1 WAM caller user arguments: WAMA

In order to require further input from the userdsefexecuting a stored procedure (caller) P,suficient to have in
the database a table named "WAMA_P", with the colsiidentical (in name and type) to the stored piome
arguments. After the user clicks the caller buttonew "modal” page appears with a "ROW" for WAMA_P

The WAMA_P table should have no records. It is usedely for its metadata.
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Example:
create table dbo.WAMA _teste (numero int primary,kalys varchar(32));
(include permissions for SELECT and INSERT)

The WAMA page can be improved by extending its WAB#ttal (namely with captions and lookup columns,@ltfh
no detail lists - because there never will be amin WAMA_P). Here's an example for a WAMA fosired
procedure invoked from a ROW with a simple primiaey (the first field), an additional argument (adfign key to
another table), while providing the user with lopKields, the one above to show some ROW context tae second
to ease data input:

/7~ Criar processo c/ doc. =loix|

File Edit Wew Favorites Tools  Help

2[[CCDRN ===l

Criar processo ¢/ doc.

Definicdo] 27 [suporte |
#ocumento] ] j
Cancelar ok
[
[T [ [ [Sdcocalintranet ST

The above covers most situations; for further adrfgr.g. client-side Javascripting, etc.), a WAMAW can be
customized, as for ordinary tables.

5.4.6.2 How to control the enabled state of the WAM callers’ buttons
(enabled/disabled)

Sometimes it's necessary to control the enablad sfethe WAM callers’ buttons. We'll use the rowd@rs for an
example: a button which calculates the order tbtat which should be enabled only if the order &xiis the database
(meaning that the user is looking aaitdit has already been inserted).

b
Orders
OrderID
CustomerID
ErnployeelD
OrderDate
RequiredDate
ShippedDate
ShipWia
Freight
Shiphame
ShipaAddress
ShipCity
ShipRegion
ShipPostalCode
ShipCountry

| mom E—
FE_¢

FK_C

LLITTTTITTT ] ]=

Customers

Fk_Order_Details_Crders

Order Details
R | OrderID

% [ProductID
UnitPrice
Quankity
Discounk

Fk_

First, we define the stored procedure we wish th samething to compute the order total from ieadl lines:
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CREATE PROCEDURE [dbo].[OrderTotal]

@OrderlD int,
@Total money output -- watch this name referred be low...
AS
SELECT SUM(ROUND(CONVERT(money, Quantity * (1 - Dis count) * UnitPrice), 2)) AS '@total’

FROM dbo.[Order Details]
WHERE OrderID = @OrderID

After creating the stored procedure in the SQLSemd it to the WAM_PROCEDURE_CALL table (possilith
WAMAdmiIn):

INSERT INTO dbo.WAM_PROCEDURE_CALL VALUES(‘dbo’, ‘O rderTotal’, ‘'ROW’, ‘dbo’, ‘Orders’, 0, null);
The last step is the customization of the row Gsder

<%@ LANGUAGE=JScript %>

<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMObj ects.asp" -->
<%
var rowOrders = new WAMStandardGUI("ROW", "Orders", false);
/I Before drawing the row Orders check if the recor d being edited exists in the database
if ('rowOrders.wamRow.exists(){
/I --- Disable the button for the WAMCaller dbo.Or derTotal
rowOrders.wamRow.callers["dbo.OrderTotal"].button. setEnabled(false);

/I Now, the row can be drawn:

rowOrders.draw();

%>

<SCRIPT LANGUAGE=javascript>

<l—

/I --- Displays the total of the order

function showOrderTotal(){
Il --- @Total is the output argument of the dbo.Or derTotal stored procedure
alert(objCaller_dbo_OrderTotal.outputArgs["@Total" ].getVvalue());

/I --- Define caller events
function setCallerEvents(){

I --- Defines the function to be called after the WAMCaller execution
objCaller_dbo_OrderTotal.event.set(WAMCALLER_ONAFT EREXECUTE, showOrderTotal);
window.addToOnLoad(setCallerEvents);
1-->
</SCRIPT>
<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMEnd .asp" -->

5.4.6.3 How to execute WAMCallers with more argumen ts, beyond primary key
columns

WAMCallers in a row assume that the stored prooedll take as arguments the primary key valuegHercurrent
row. Now we'll enhance the previous example (523.6y adding a new input parameter (client dis¢ptmcalculate
the total of the order with the current client disot applied to it.

First, let's alter the stored procedure, to addwa imput parameter Discount:
ALTER PROCEDURE [dbo].[OrderTotal]
@OrderlD int,
@Discount int =0,
@Total money output
AS
SELECT ((100.0-@Discount)/100.0)*SUM(ROUND(CONVERT( money, Quantity * (1 - Discount) * UnitPrice),
2)) AS '@total’
FROM dbo.[Order Details]
WHERE OrderID = @OrderID

Some changes need also to be made in the custoroizedrders:

» add the next javascript lines to the script blotthe row Orders:
function setCallerArguments(){
/I --- Add the new argument Discount to the WAMC aller OrderTotal’'s arguments collection
objCaller_dbo_OrderTotal.add(new WAMArgument("Di scount"));
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window.addToOnLoad(setCallerArguments);

» add the next javascript function to the script klo€the row Orders
function setCallerDiscount(){

var discount = prompt("Please enter the customer discount:", 0);
if (discount == null || isNaN(discount)) discount =0;

/I --- Set the entered value to Discount argument
objCaller_dbo_OrderTotal.arguments.Discount.setVa lue(discount);

}
* add this line to the functiosetCallerEvents:
objCaller_dbo_OrderTotal.event.set(WAMCALLER_ONAFT EREXECUTE, setCallerDiscount);

5.4.6.4 How to obtain results from a WAMCaller, and  to open a window depending
on them

Add an event handler myeventHandler, and fetcimglesicaller result. In the following example, thOW caller calls a
stored procedure named t.instanciaProcesso:

<%@ LANGUAGE='JScript' %>

<!-- #INCLUDE VIRTUAL="/WAMLibrary/WAMObjects.asp" ->
<% var gui = new WAMStandardGUI("ROW"); // generate the normal page %>
<script charset="'iso-8859-1' type="text/javascript' language="javascript’>

<l--
function myEventHandler(){
var objCaller = objCaller_t_instanciaProcesso;

/Il a future WAM version may avoid this textual ref erence by passing the caller as argument
if (objCaller.getReturnStatus() != _WAMCaller.STAT US.FAIL){
var result = objCaller.outputArgs["MYRESULT"].get Value();
/l assumes SELECT ... as 'MYRESULT" at the end of t he stored procedure
window.de.add( // uses the window "button deactiv ator" object
$("btnt_instanciaProcesso"), // shortcut for get ElementByld...

window.childWindows[ // now the new window id:
window.openChild(

"<%= WAMAPI.Page.baseURL('WAMLibrary/Interfa ce/standard.asp’, 'witype',
‘row', 'winame', 't.processo’, 'key', ")%>"+ resul t)
/I opens new ROW, disabling the caller button unt il the new ROW window loads
}
function initialize(){
objCaller_t_instanciaProcesso.event.set(_ WAMCaller .EVENTS.ONAFTEREXECUTE, myEventHandler);

window.addToOnLoad(initialize);

11-->

</script>

<!-- #INCLUDE VIRTUAL="/WAMLibrary/WAMEnd.asp" -->

5.4.7 Lists: WAMList

WAMLIst is used to generate lists for tables. Columnslist @an be either from the list's base tableronf any table
directly or indirectly related to it by a FK paffhe list generated can have a record navigatiombdma search filter
definition for filtering rows. From the list's GUf's also possible to delete a record or to opemdrrespondent row for
edition.

Note: A customized web page can contain only one W#List object

The user can personalize the lists, with operatiorsld, change or remove search filters, as el add, remove,
change sorting or change position of list colunmiist. The result is kept as user preferenceBerWWAMmodel
(database).

By default a list shows 15 records by page, bt ¢thin be configured for all lists in the global.flea(see 5.5).
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By default lists do not show its total number afaels. This information can be made visible forreligt by setting its
WAM_LIST.recordCountVisible bit. Notice that this may degrade performance imsplies an additional SELECT
COUNT(*) statement to be executed. Furthermore e must have SELECT permission for all tableicwis
involved, otherwise SELECT COUNT(*) fails due t@armission error.

A list can be opened without showing its data;aast it will contain a button to show the data.sTércurs only for
those lists that are defined in the WAMLIst tablighvthe auto-refresh option turned off (auto_refresh column has the
value 0). The user can then execute all the operatio customize the list (column adding/removiorgering, search
filters) without re-fetching data from the datahemed when he/she is done finally see the dataydirg to the
customization made. The no refresh option is udefuists with heavy demands on the database serve

There are two exceptions when the auto-refrestooigi not considered: lists opened in zoom modeliatedopened in
consequence of a finder action. In both these datesre always opened in auto-refresh mode.

A list will usually allow the user to open a rowlpffor the base table, by clicking the magnifyiriggs button; by
calling WAM.setListToMasterNavigation (true) in the Application_OnStart function in gldlaaa all lists will also
allow the user to open a row for any table withisible column, by providing an hyperlink in it. Fexample, in a list
with customer names and invoice numbers a clicnitnvoice number will open one (of many) invoidehe
customer, whereas a click on any of instancescofstomer will open it.

A list may display duplicated information, sayhtuser has hidden some columns. There is howdigtitaggle
button, invisible by default, which adds a DISTIN@Gualifier to the list SELECT statement; for thistion to be
visible, the following function should be invoketthe global.asa file, by the Application_OnStaridtion:
WAM .setListDistinctRowSet(true).

By accessing the list’s hierarchical popup menuuer can add or remove the columns visible istaTihe columns
presented in the menu are the columns from the lbistse table plus columns from tables/views tlaatha relation
with it through a foreign key constraint or a faneikey path. By default only columns from mastétda/views
relations are shown in the menu, but this can Inéigared in order to allow also the addition of wwmins from detail
tables/views relations, by invoking the followingnttion in the global.asa file, from the Applicati®OnStart function:
WAM.setMenuDetailNavigation (true). Notice that this may degrade performaasajsers get the power to specify
gueries with more records than the list base table.

A list filter can be easily shared among usel&/AM.setAllowListFilterSharing(true) is called in global.asa; this will
make all lists display a link to copy the curreést URL (with filter applied) so the user can git¢éo someone else.

If WAM_TABLE_GROUP records exist for the related tables/views, teeHierarchical popup menu will group
tables under their group names.

A list is invoked in either of 3 modes: normal, moto pick a value for a row lookup) and searctefi(to
disambiguate a finder search).

By default lists will display (scaled-down versioo§ images in WAMimage and WAMEXxternallmage colwsnihis
can have a negative impact on performance, eventiamets, and so there's a method to declare cumith (large)
images to be ommited in all lists of the applicatid/AM.hidelmagesinLists("owner.tableOrView.column"), to be
called by Application_OnStart in global.asa ; fasample WAM.hidelmageslinLists("dbo.fotoVinha.foto").

A (customized) list can adopt a different stratégyalternatively highlighting its rows. By messagithe list object
before drawing the list with

list.setBackgroundStylWAMLIST BACKGROUNDSTYLE_GROUPED);

the row background colors will change followingalaalue changes in the leftmost ordered column.defieult
strategy can be explicitly specified with list.satBgroundStyle(
WAMLIST_BACKGROUNDSTYLE_ALTERNATED );

Finally, any list column can have aggregatevalue at the bottom. There's currently no useggatb specify this, it
must be specified in WAM_LIST and WAM_LIST_COLUMNM the WAMmodel. Hence this is personalizable per
user. As usual, the 'dbo’ records function as pypts for other users.

(See WAMList.asp)
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5.4.7.1 How to create a customized List

A list can be easily customized to add some extnatfonality.

In the next lines we will show you a simple custpation of the list Customers. We will add a linkceumn
CompanyName to show a menu (for the example, with one option) which will allow the user to crea@ew Order
for the selected Customer.

<%@ LANGUAGE=JScript %>

<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMObj ects.asp" -->

<%

var customers = new WAMStandardGUI("LIST", "Custome rs", false);
customers.wamlList.columns['Customers+dbo.Customers. CompanyName"].
setLink("NW.setCurrentRow(this); NW.menu.open(even £;");

customers.draw();
%>
<SCRIPT LANGUAGE=javascript>
<l—
/I --- Defines global object
var NW = {
/I --- Menu object
menu:null,
current:null,
/I --- Sets the row index of the table cell clicke d
setCurrentRow:function(el){
/I --- The argument el returns the HTML A object

/I --- Get index of line clicked by checking the rowIndex of the HTML TR object
this.current = el.parentElement.parentElement.ro windex - 1;

}

/I --- Open a new (child) window to row Orders

/I --- It uses the primary key values as row defau Its

createNewOrder:function(){
I --- Close menu
this.menu.close();

/I --- Open row Orders with a default value in t he CustomerID column
window.openChild(
"..[rows/Orders.asp?wrdf_CustomerID="+ W AM. list.rows][this.current].pk[0].value

)
}
h
/I --- Creates the menu object
window.addToOnLoad(__createMenu);
function __createMenu(){
NW.menu = new MAmenu(__initializeMenu);

/I --- Menu items are defined here
function __initializeMenu(){

NW.menu.add(new MAmenultem("New Order", "Create ne w order for this customers",
"javascript:NW.createNewOrder();"))

1-->
</SCRIPT>
<l-- #INCLUDE VIRTUAL="/Northwind/WAMLibrary/WAMEnd .asp" -->

The variablecustomers  is an instance of th@amstandardGul object for the list Customers. ThaLink method turns

the column CompanyName into a link column and daseg javascript coden(v.setCurrentRow(this);
NW.menu.open(event); ) to the event “click” of that link.

5.4.7.2 How to build lists referring tables from ex  ternal DBS

Suppose that you have a WAM application based tabdae A and you want to list records from a talién database
B. How to do that?
* In database A, create a table (let's call it takd¢ with the same number of columns that composetimary
key of table Tb from database B. The columns deedd to have the same names, but must be of thee sam
data type.
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¢ In database A, create a view (V) referring the giiyrkey columns and all the columns you want toasfrom

table Th, with an outer join to table Ta, to shdiwrecords from table Tb. All the Tb columns wikkb

considered by WAM as expressions since they daitry to the base table, so they cannot be edited.

* In the WAMmodel, create a WAMIist record to thewi®, which will show the records from table Tb.

Although we've previously mentioned that the Thurphs cannot be edited, there’'s a way you can use to

workaround that situation. For that you need taterehe table Ta as a copy of table Tb (only thes®, not the
data). Having this implemented you only need to entle view V editable. You can see how to do thahe (***

future!) section “How to make a view editable” (*procurar no meu email!!!!).

5.4.7.3 Allowing multiple selection

Sometimes it's useful to allow the user to selestitzset of the visible list items, by clicking. ihsert the multiple
selection option we need to create a customized 8, and insert in it something like:

gui.list.setMultipleRowSelection(true);

Here’'s an example:

@0 categories.asp - Microsoft Yisual Studio

File Edit Wiew Project Debug Tools Test  Window Community  Help

categories.asp

Client Objects & Events j I(No Events)
<%@ LANGUAGE=IScript %>
<!-— HINCLUDE VIRTUAL="/teste/WAMLibrary/MiMobjects.asp" --»
0<%

wvar gui = new WiM3tandardsGUI("LIZT", null, false):
gui.list.addinew WAMRowCaller ("dbo.Checkiategory™)):
gui.list.setMultipleRowldelectionitrue);

gui.draw():

£

<!-— #INCLUDE WIRTUAL="/teste/WAMLibrary/WAMEnd.asp" --3

|

| N

T -] T
dbo.Categories.CategoryName ]
o 353 an
Beverages e
Condiments &
Confections [ Y
Dairy Products A
GrainsfCereals e
Meat/Poultry A
Produce [k
Seafood [ Ax

Registos 1a8de 8 | sem duplicados (] D:D:‘

Criar dbo.Categories I

Exportar I

L4 Design | B Source

deanCategories I

Ready Ln1 Col1

Internet | Protected Mode: OFF g v | 100%
@ Rl

*** show example of stored procedure processingaed items

5.4.7.4 Invoking row callers from a list

In order to improve usability, it is possible tdoa¥ the user to invoke row callers from a list, lvdut opening the row
page. Row callers may be accessible from a lishbyouttor® (right next to the “magnifying glass”), which pnazks

a menu containing the row callers available.

To access a row caller from a list, we need toteraaustomized list. Here is an example:
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/= dbo.Categories - Windows Inkel =10] x|
I' http: ffmemes. declarativa.ptfteste/lists/Categories.asp | 44

Testum BETA = dbo.Categories =

dbo.Categories
@0 categories.asp - Microsoft ¥isual Studio =10 x| ¥ Iﬁ ¥
File Edit Wiew Project Debug Tools Test  Window  Community  Help .
tategories.asp | - X ib:gateg“"ﬁGt@wme a2
Client Objects & Events ﬂ I(No Events) ﬂ Beverages eax
<%l LAMNGUAGE=JScript %> N Condiments eax
<!=— HINCLUDE VIRTUAL="/teste/WAMLibrary/WiMChjects.asp™ —--> Confections .
0<% - CheckCategory
Dairy Products : g
var gul = new WANItandardGUI ("LIZT", null, false); s c ! e x
gui.list.add(nev WAMRowCaller ("dbo.CheckCategory™)): rains Cereals
gui.list.setMultipleRowSelectionitrue); Meat/Poultry [eax
gui.draw(): Produce A
5 Seafood &
<!-— $INCLUDE VIRTUAL="/teste/WAMLibrary/WANEnd.asp™ --3 Registos 1a8de 8 | sem duplicados [ l:l:l:l:l
Criar dbo.Categories I Exportar |
< deanCategories I
4| | » —
3 Design | [ Source =l
Ready Lni Cal i chi ms |@ Internet | Protected Mode: OFF 3 - | wion - g

Row callers must be explicitly added as shown aB8ve

5.4.8 Other list objects

5.4.8.1 WAMListColumn

Used inside a list to support list columns, and swollection is kept invAmList. Each column is generated according to
its data type and presentation (align, width, ete) can have a sorting order defined by the useagyregate value
can appear at the bottom, cf. 4.1.5.

List columns can have specific HTML style infornuatj by adding styles in the application CascadityteSSheets, eg
in /css/WAMcss.win.css . The style should be namitid "css" + OWNER + BASE_TABLE_OR_VIEW +
COLUMN_NAME, for example the following makes colurdescription in list dbo.workDone use word wrap:

COL.cssdboworkDonedescription{
width: auto;
}

(See WAMLList.asp)

5.4.8.1.1 How to prepare a list (defining default columns t@izers)

The columns that appear in a list for each useibeagasily configured, following the steps below:
e access the list you want to configure and add/rentbg desired columns using the popup menu

¢ you can set your list preferences to be used alldfy the new users that will access that list
exec WAMSetDefaultPreferences

@user="dbo’, @listShema="dbo’, @listName='Orders’ , @user_model="YOUR_ACCOUNT_NAME'
If you want to refresh the list preferences foruslers, before executing the above you need toeditlese preferences:
delete from WAM_LIST_COLUMN where table_list_schema =‘dbo’ and table_list_name = ‘Orders’
delete from WAM_LIST where table_schema ‘dbo’ = and table_name = ‘Orders’

8 Some row callers may have JavaScript dependefeigs interface objects), therefore WAM can natase that all
row callers are callable from the list page.
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5.4.8.2 WAMListCriterion (search filter)
(See WAMCriterion.asp)

For each list in the application the user can @e$i@arch criteria for filtering results, implemehées restricted SQL
WHERE clause fragments.

Search filters are supported by this object thatlles a collection of search filters for each kiseated by the current
user in the application. When viewing a list therusan edit the current search filter or createva ane, naming it,
applying it to the list, or else removing it frofmetcollection. When creating a new search filterablumns that appear
as default are those ones that belong to list'staetlie and are visible to the user, but the uaaraddd more columns
(only) from the list edit table.

For each column in the search filter there is aursstessible to the user to help him define theespondent
restriction.

List search filters know about tree node field® (thimary keys of tree tables,). Whenever suckld fs added to the
filter, an additional operator is available: "_&nbting "under this node".

Lists whose filters include "under a tree node" sabditions do an extra short SELECT first, to fetice left/right
values for the node, and then add a "node_key BEEMN/EEft AND right" condition to the WHERE clause thie list
SELECT; for this purpose WAM adds a join conditiwith the tree table to the SELECT statement.

5.4.8.2.1 Conditions involving the current user

The constant "me" ("eu"” in Portuguese) denotesfL ServerBUSER_SNAME(), the currently authenticated user
account

5.4.8.2.2 Relative time search filter conditions

List search criteria can have time interval candi relative to "now" in a field, by using the $gx operator, value
and unit;

e unit can be: year, quarter, month, day, dayofyear, ywaakute, second, millisecond. It suffices to wtie
initial letters of the unit

e operator can be any of the relational operators: >, <, >z etc
* value must be an integer

Example: "-2month ... -Imonth" means (this date figdtlie) is in the interval between two and one themago from
today

Search filters can also use two constants whichbeamseful to specify "current week" intervdéstsaturday and
nextfriday, which denote respectively Oh0O0 of the previodarsiay, and 24:00 of the next friday. For examgple,
"current week" filter can be defined with lastsaty...nextfriday.

Finally, there's also the constant 'today', deigydtive current date/time.

5.4.8.3 WAMEmbeddedDetaillList

There are situations where you want to draw alisbedded in a row, to show records from a dethiéteelated to a
row’s base table record; that's the purpose/sfiEmbeddedDetailList . WAMEmbeddedDetailList —automatically filters
records from the detail table using the FK thatreans the two tables (or views).

This is a particular case wfamList with the same functionality; the difference istthmstead of being based on a
table/view, a WAMEmbeddedDetailList is based inka-Rvhen the detail table is directly connectedh® row’s base
table - or in a FK path - when more than one FKesded to connect the two tables or views. Ihiggs connected to
a single row.

(See WAMList.asp)
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5.4.8.4 WAMStandaloneDetailList

Similarly to WAMEmbeddedDetailList , WAMStandaloneDetailList is also a particular case fomamMList without

loosing functionality, and it's also based on aétKK path. Instead of a list embedded in a rovs dibject generates a
standalone detail list, in other words, a listttoeg detail table and a lookup to the master tabf@dvide context.
Typically access to these detail lists is madeughobuttons drawn in a master table (or view) row.

(See WAMList.asp)

5.4.9 Other objects

5.4.9.1 WAMTableGroup

WAMTableGroup generates an HTML table with buttans fast entry points (Finders) to the lists fa thbles
contained in a given group. If no group is spedfin its constructor, WAMTableGroup generatesgsibbr all the
groups specified in WAM_TABLE_GROUP table, and afiNH_ table with all remaining tables that doesn’tdrgy to
any group. This object is useful for applicationrgmages.

(See group\WAMTableGroup.asp)

5.4.9.2 WAMListGroup

WAMLIistGroup generates (just) buttons to accegs ligthin a group, if a group name is specifiedalbtists in the
application, if no group is specified. Similar toAMTableGroup without the Finders.

(See group\WAMListGroup.asp)

5.4.9.3 WAMFinder

WAMFinder creates, for a given table and a set of columdsred by inquiry importance, a fast entry pointargh - to
access a list or a row, depending on the numbesoiits it finds for that search. Successive SELE@iements are
executed, looking for the value typed by the usezach column, considering only columns with coritppatype
(numbers for a number, strings for a string).

Creating a WAMFinder using its Javascript constiuggnores the information in WAM_FINDER (see 44).for that
finder.

See 2.5.1.
(See FindenWAMFinder.asp)

5.4.9.4 WAMFinderGroup

WAMFinderGroup creates, for a given table group, MFAnders for the 3 most “interesting” tables in treup,
considering only the primary key column (*** andlgithe first one if the key as more than one, righThe most
“interesting” tables are those with more masters.

Records in WAM_FINDER (see 4.1.14) can add finderthe set determined by the heuristic; they attergnine
which columns (other than the primary key defablhae) are considered.

Within the context of WAM's user customizable erpage (default.asp, see 5.1.1.1), the preciserfsgteo appear is
determined by the user.

(See Finde\WAMFinder.asp)

5.4.9.5 WAMTree

WAMTree generates a web page fragment, basedr@eddble, with that tree in expandable outlinenfo€licking a
tree node pops up a menu with all (non-embedded)l dists defined in the WAMmodel that have theget table as
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master. By choosing a menu option the user can &idetail list with records “under <clicked node 2Under query”
defines a BETWEEN query sub term, encoding thethiremrchy based on the left/right keys definethmtable tree.

KNOWN ISSUES in the current version:

* There's what we consider a buglet on the tree: velxpanding a node, any previously opened detés! gl
be closed.

» Tree node menu items (that navigate to detail)lests never disabled

* The tree title is currently obtained from the WAMRIPSENTATION for type LIST; we could introduce a new
type 'TREE' so that a list and tree can have diffetitles, but this might be overkill.

* Specifying a nonexistent tree node in a searadr filauses the list to display with zero tuples,rauérror
message.

* Inlists and search filter pages, the add field nsettisplays the 4 tree key fields in tree tablesddition to
the tree node field.

5.4.9.6 WAMDialog

WAMDialog allows the developer to implement a ctidiralog box with a window title, message title dratly (which
can be composed by multiple lines), and buttons. diblog box generated has a predefined size (w8@0pXx;
height=300px) that can be changed .

The dialog box can be invoked in either of the ¢hfi@lowing forms:

- Alert: A dialog box with an alert message and#rbutton that waits for the user to click the batto close the
window.

- Show: A dialog box with a message and a set tibhs, defined by the developer, that waits forubker to click one
of the buttons, and returns a value indicating Whiatton the user clicked or undefined if the udeses the window.

- Prompt: A dialog box that prompts the user withessage, an input field and two buttons: OK anac€l It returns
the value the user entered in the input field, wienuser chooses OK button, null if the user cesdle Cancel button
or undefined if he closes the window. The develaer define a value to appear has default in thetifield.

The following lines must be included in pages tiedér WAMDialog object (unless HTML.drawBodyEnd rhetl is
invoked, as happens in any page containing a WAMNbi row):

<script LANGUAGE='JavaScript' SRC="/my_Application/ WAMLibrary/Dialog/WAMDialog.js">
</script>

<script LANGUAGE='JavaScript' SRC="/my_Application/ WAMLIbrary/JScriptFuncs.js'>
</script>

Implementing an “alert dialog”
var objDialog = new WAMDialog("window title", "Mess age title");
/[Composing the message
objDialog.addLineBr("Line 1 with a breakspace");
objDialog.addEmptyLine();
objDialog.addLine("Last Line for the message");
/IChanging dialog box width and height
objDialog.setWidth("220px");
objDialog.setHeight("200px");
objDialog.alert();

Implementing a “show dialog”

var objDialog = new WAMDialog("window title", "Mess age title", "Message body");
/ladding buttons to show in the dialog

objDialog.addButton(new WAMBuUtton("buttonl caption” )
objDialog.addButton(new WAMButton("button2 caption” ));
objDialog.addButton(new WAMBuUtton("button3 caption” )

/lgetting button selected
var option = objDialog.show();
switch (option+""){

case "undefined":

//no button was clicked
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break;

case "buttonl caption™:
/Ibuttonl was clicked
break;

case "button2 caption™:
/Ibutton2 was clicked
break;

case "button3 caption:
/Ibutton3 was clicked

break;
}
Implementing a “prompt dialog”
var objDialog = new WAMDialog("window title", "Mess age title", "Message for the input field");
/lprompts a message with a default value in the inp ut field
var data = objDialog.prompt("default value for the input field");

5.4.9.7 The WAMAPI object

WAMAPI aggregates several global utility objecteated when the page starts executing client code:

e Page. Includes methods that simplify the handling dires received by the ASP from URL query string divL
form variables. It also contains relevant informatabout the web application mainly used for wgtipRLs.
(See WAMMisc.asp)

e HTML Includes methods to write html code blocks thashibe included in every ASP page that uses WAMaibj
it's also a preliminary step for abstracting WAMrfr HTML

*  AppConn. This object handles a connection to the databitbethe User connection string, allowing the exemu
of SQL statements, either returning a Record8et(teRR ) or not execute ). Essencially it's a wrapper for an
ADO connection object, adding WAM-specific error handling.

(See DBConnect.asp)

*  WAMConnSame asppCon, but for the WAM connection string (cf. 5.5)
e Error (See 6.1.1)

e User - Keeps the information about user that is logge@uthenticated by Windows) the application.
Through this object the developer can get the naimeapplications without IIS authentication themeareturned
is “Anonymous”- and preferred language(s); it ceso @raw the user photo image (with
WAMAPI.User.drawPhoto() ), if it is placed in the “images/users/” directpmnder the root directory for the
application, with the file nameuSer_namegif”.

5.4.10 How to customize the default entry page

Note: as an alternative to the following type of cusiation, consider simply relying on user-driven gmralization of
the entry page, see5.1.1.1

The simplest way to build a custom version of /déifasp is to copy the WAM default.asp page from
YourApplication/WAMLibrary/Interface to the YourApipation root directory. Then, you need to edit thelude
directives (change from FILE to VIRTUAL, adjustipgths, just as when customizing rows and lists5séd. You
now have a new application default entry page.

For example, to add a new WAMFinder (cf. 5.4.98)hte Customers table in the “Sales” group in tloetiNvind

application you need to add the following line a¥/dScript after creating the groupSet object (afdre it is drawn!):
var F = new WAMFinder('dbo.Customers', ['CustomerlD ', 'CompanyName’], false);
groupSet.items.Sales.finders.add(F);

The second argument of the WAMFinder constructanisarray specifying the columns to search (ireQtd

To delete/hide an undesirable WAMFinder, just reenibfrom the finders array of its table group, éxample:
delete groupSet.items.Sales.finders.items['dbo.Orde rs';
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5.5 Global WAM variables: the global.asa file

WAM requires the ASP global.asa file to initialigeme application variables, by invoking the funtcti@bove, and
optionally others.

*  WAM.setWAMConnectionStringpnnectionString) — connection string (as documented in the ADO
Connection  Object) for an SQL Server authenticated login, $eh8QL permissions include the "System
Administrators" role; this is used by generic WAkUe

*  WAM.setAppConnectionStringénnectionString ) — user connection string, for either a SQL Seorer
Windows authenticated login; this is used for akuinteraction with the database

WAM.setAppVersionersion ) — an application name, that will appear as titlgVAM-generated pages

*  WAM.setDefaultLanguagefpguage ) — a default language, determining the languagieeiforowser has no
language preference

*  WAM.setDefaultDatabaseSchersagema) — a default database schema

«  WAM.setDecorTypeagpe ) — the navigational control decoration type, aithdG' to use GIF buttons or
anything else to use text links with a WAM font @rder to optimize page loading in the browser)

*  WAM.setApplInfo(nfo ) — an application footer note
*  WAM.setListPageSizegze ) — number of records, by page, to show in lists

»  WAM.setCachefag ) — a boolean that indicates, if true, that theliappon caches WAM Model information,
if false, the application doesn’t cache information

«  WAM.setCloseOnSavedg ) — a boolean that indicates, if true, that roness@osed after its data is saved by
the user in database; otherwise rows remain opened.

The following functions can be called from Applicat_OnStart and affect lists (see WAMList object.6):
*  WAM.setMenuDetailNavigation(true);
*  WAM.setRecordCountVisible(true);
*  WAM.setListDistinctRowSet(true);
WAM.setListToMasterNavigation(true);
*  WAM.setAllowListFilterSharing(true)

The following functions can be called from Applicat_OnStart and affect the list and row columngypes wamemail
or wamfax resp.:

*  WAM.setWAMEmailBCCEmailaddressForBCC ) — an email address to be placed in BCC emai figien
the user clicks the email link, in wamemail columfkis can be used for example in conjunction \&ith
archiving agent

*  WAM.setWAMFaxGatewayEmailAddessForFaxGateway ) —an email address for the fax gateway to be used
when the user clicks the fax link, in wamfax coluntihe mailto: link is setup for “FAX_NUMBER
<EmailAddessForFaxGateway >. This allows automsicp of the header for an email message to a fax
gateway such as GFI'stfp://www.dfi.con) FaxMaker

Here's a typical global.asa, catching the APplication_OnStart event and invoking WAM's initialization functions:

<l-- #INCLUDE VIRTUAL="/Pubs/WAMLibrary/WAMAppGloba l.asa.asp" -->
<SCRIPT LANGUAGE="JavaScript" RUNAT="Server">
function Application_OnStart(){

/I WAM account in SQL Server:

WAM.setWAMConnectionString("Provider=SQLOLEDB.1 ;User ID=WAMaccount;PASSWORD=WAMpassword;Initial
Catalog=MyDB;Data Source=MyServer;");
/I User account, in this example delegating to Windows's authentication
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WAM.setAppConnectionString("Provider=SQLOLEDB.1 ;Integrated Security=SSPI;Initial
Catalog=MyDB;Data Source=MyServer;");
WAM.setAppVersion("MyApp");
WAM.setDefaultLanguage("en");
WAM.setDefaulSchema("dbo");
WAM.setDecorType("IMG");
WAM.setApplInfo("Some footnote");
WAM.setListPageSize(30);
WAM.setMenuDetailNavigation(true);
WAM.setRecordCountVisible(true);
WAM.setListDistinctRowSet(true);

}
</SCRIPT>

The following two functions set global formattingr fall numeric and date fields; defaults are dayneear and 999
999.00:

. WAM.setDateFormat("dmy", "-");

. WAM.setMoneyFormat(".", 2, " ");

The following function changes the default windowtasizing strategy, forcing all windows to maximizben they
open:
. WAM.setWindowMaximized(false);

The following makes calendar controls appear natetine, WAMDate and WAMTime fields:
. WAM.setCalendar(true);

The following configures the functions required f@mcustomresource ~ columns:
WAM.setCustomResource(fileSpecs, detalils) —fileSpecs IS a path to the file that containing the function
to be used when WAM manages the fileails  is an object providing access to those functiGes 4.4.8

The following provides information necessary fora@teMaps column fields (see 4.4.11):
WAM.setGoogleMapsAPIKey(googleKey, defaultLatitude, defaultLongitude,
defaultZoom)

The following forbids access to all users, displgya warning; can be used during application maanee:
Application("App_HavingAMassage") = true; // false would make the app available

5.6 Global WAM styles and GIFs

WAM uses a set of CSSs and GIF icons in the gee@tdT ML fragments, which can be redefined for apliaption.

5.6.1 GlIFicons

The following are in WAMLibrary/images:

Icon Context Description

menu-more.gif LIST used on menu to indicate a selpum
no-image.gif ROW image not available

uc.gif at page bottoms under construction
nav-firstpage.gif LIST goto first page

nav-nextpage.gif LIST goto next page
nav-previouspage.gif LIST goto previous page
nav-lastpage.gif LIST goto last page

nav-firstpage-d.gif,  nav-nextpage-d.qgil,IST same as previous 3, but for when the buttors| a
nav-previouspage-d.gif, nav-lastpage-d.gif disabled

move-column-left.gif LIST move column one positimnleft
move-column-right.gif LIST move column one positianright
order-asc.gif LIST sort list by ... in ascendinder
order-desc.gif LIST sort list by ... in descendorder
order-asc-p.gif LIST list column is sorted ascendin
order-desc-p.gif LIST list column is sorted desdegd
remove-column.gif LIST remove column from list
add-column.gif LIST/CRITERION| open menu to add avmelumn
row-edit.gif LIST edit record

row-delete.gif LIST delete record
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arrow-top-right.gif ROW lookup - find a record

arrow-top-left.qgif LIST lookup/zoom - return a redo

export.gif LIST export list

father.gif ROW open father's row (wamhierarchiaalenns)
descendants.gif ROW open descendants' list (waarstgcal columns)
bit-checked.gif LIST checkbox checked, for bit cohs
bit-unchecked.gif LIST checkbox unchecked, fordoitumns
criterion-remove-column.gif CRITERION remove colufinom search filter

5.6.2 CSS styles

Styles are defined in the WAMLibrary, which contaieveral CSS files. Additional (app-dependengsfdan be
placed in /css (or css directory at the applicatawt), using the same names below, allowing stiyldse added or
redefined.

A style sheet is used for Windows browseva\NiLibrary/WAMcss.win.css.txt) , and another for Macintosh browsers

(WAMLibrary/WAMcss.mac.css.txt):

Style Purpose

.cssWAMstandardButton Buttons used in the appbeati

.cssWAMstandardEdit Row INPUT elements

TEXTAREA.cssWAMstandardEditTEXTAREA]  Row TEXTAREAa&hents

SELECT.cssWAMstandardEdit Row SELECT (popup) elesien

A All links used in the application

A.cssWAMzoom Links to open a row in "zoom" modeoftap)

A.cssWAMdecor Link that uses font decoration (dation types: GIF, FONT)

.cssWAMcritDescription SQL WHERE clause that appeiarlist when using a searth
filter

.cssWAMcritPopup List search filter's popup (HTMEISECT element)

TD.cssWAMwinTitle Page header

SPAN.cssWAMwinTitleTop Application's label

SPAN.cssWAMwinTitleBottom Row or list name

TD.cssWAMlistDark Top and bottom of the list

TR.cssWAMIistLight Even list lines

TR.cssWAMiIistSelected List's selected line (talléh wamhierarchical columns)

SPAN.cssWAMfinderSearch Finder's advanced seankh li

TD Global TD

BODY BODY

TD.cssWAMIistCell List's cell

TD.cssWAMIistRangeBar Segment for N value (wam_eaoglumns)

TABLE.cssWAMIlistRangeBar Segment for MaxN-N valwea(_range columns)

There's also a way to associate styles to spéisificolumns, see WAMListColumn object.

5.7 WAM cache and its freshness vs. the database

WAM has a meta-information cache, to minimize asdeshe WAMmodel in the database. In older versibmwas
stored in 1IS Session variables; it is now impletedrin 1S Application variables. The current implentation
therefore allows each user's cache to persist leetsessions, speeding up (comparatively to th&esion approach)
the first visualization of most application pagesll but the first day.

Therefore when developing an application and chranigs WAMModel or database structure, it is uspakcessary to
restart |IS to see the effect of the changes éraftplication, because WAM caches some WAMmoderinétion in
application variables. For this either (a) UNLOARRtapplication, to force a cleaning up of all ussches (with the IS
Admin application open up the properties for thpligation)... or (b) simply saugiobal.asa , which makes IIS
UNLOAD and restart the application

WAMAdminis aware of this, and so it disables tugrent user'sache automaticallyvhen editing it can also disable or
enable (all) other user caches (referred as "GMbaM Cache").

For other scenarios WAM provides an URL so the/dsseloper can clean his own cache without res@itiS. To
close a session the developer should invoke thewislg URL:
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ApplicationRoot/WAMLibrary/RefreshWAMmodel.asp. A user shortcut is also available: by clicking tleer name
appearing in the footer (in the application entag®) the session is terminated.

5.8 Custom user authentication

So far it has been assumed that the aplicationisiseithenticated by either the (web server runoimghe) Windows
operating system and/or the associated data s&wein many situations it is more convenient tthenticate using
some application-specific approach - for exampéeapplication may prefer to manage (potentiallyroitéd) user
accounts in its own database.

The WAM login feature addresses this need. All gead to provide is an authentication (ASP) scriggrnent, placed
somewhere in the web structure, and declare it gplidation_OnStart().

WAMsetLoginValidationPage("authenticate.asp"); // placed at the application root directory

The ASP fragment should validate the user/passwahnith it must get from two POSTed form fields, ardsuccess
set two Session variables, WAM_UserLoggedIn (bagleamd WAM_UserNamelLoggedIn (username). When an use
attempts to access any WAM-based page (e.g. ancB8RIing the WAMODbjects.asp file) he/she will ledirected to

a standard login page:

/2 JDCLAD v0.1 - Microsoft Internek | -l x|
File Edit Wew Favorites Tools  Help Links > |

Login ...
x| Microsoft Internet Explorer |
& Wirong username andjor password, Please, try again.
4] | »
& Done [ [ [ mtenet 7

(*JOCLAD” above being the name of an existing apation). After the user submits the name/password the
authentication fragment (‘/authenticate.asp’ abés@xecuted with a Server.Execute command; #ét s
Session("WAM_UserLoggedIn") totrue , the user is redirected to his original (WAM apption) URL request. If not
an error dialog appears.

Here’'s an example for an authentication scriptrfragt:
<%@ Language="JavaScript' %>
<%
if(Request.Form.Count>0&&
(Request.Form("userName")+"")=="aUser'&&
(Request.Form("password")+"")=="aPassword’) // a r eal app might compare to values in its database

Session("WAM_UserLoggedIn") = true;
Session("WAM_UserNameLoggedIn") = "aUser";

%>

So after login success the validation script mystate these WAM Session variables: WAM_UserLoggeutich
WAM_User NameLoggedIn. The possible values forMh&®M_UserLoggetin session variable are either trutalse.
WAM_UserNameLoggedin should have the name of tlee lagged in.

In order to obtain the user identity on the datzeseside (e.g. in a VIEW, as when defining datpatelent user access
policies) the following user functions are avaikabl

e dbo.GetUser() ,for SQL Server

* informix.GetUser() , for Informix IDS

Copyright Declarativa 2001-2009



Declarativa WAM — The Manual 118

5.9 WAP support —the WAM Mobile interface

WAM includes a preliminary version of a WAP intezéa which automatically offers any WAM applicatian
alternative mobile phone interface, based on thees& AMmodel behind WAM applications for web browser

The WAP interface for an application is invokedotigh the URLhttp://APPLICATION_URL/WAMLibrary/\WAP/
For this to be active WAP MIME types must be defiiire the web server; this is documented in the Wikstaller.

Most WAM aspects such as a multi-lingual interfawsys (single record forms), field validation arttier features are
implemented based on the same WAMmodel used incgpipins for browsers, except for the following reunt
limitations: no inverse lookups; no immediate figllidation due to the lack of WML events vis a wisb browsers;
no ability to create list search filters (userstgeteuse filters created through a web browsep); 8ser permissions
and table constraints are not visually reflectethaninterface, they will simply originate databasemission errors
later.

The WAM Mobile interface is compatible with Wirekeépplication Protocol 1.2 or later devices.
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6 Error and warning Handling

WAM includes the ability to report parameterizeditiingual error messages (either database sewal,server or
web client raised) and (except for database senvers) to focus on a relevant GUI object. Eacbresituation is
defined in the WAMmodel, as a record in WAM_PRESENTON with type=ERROR. The 'name' is used to raime
error, and ‘caption’ contains the error messag&hwhay include value placeholders to enrich thesage with
context.

An analogous mechanism exists for warning the stre an operation concludes, rolling it baclk# tiser does not
confirm it.

6.1 Raising and handling errors in the SQL layer

To handle errors SQL Server has the @ @ERROR syfsteetion, that can be executed after each TrarS@xdt-
statement to test if the statement generated an &ine @ @ERROR function returns 0 if the statenesetuted with
success or the error number if it failed.

WAM adds two stored procedures to improve this rmedm: SetError and SetMacro. Working together with
@@ERROR this allows the user to return more infeiwnaabout the error that occurred inside a triggestored
procedure to the ASP.

SetError raises an error indicating the “error nam& AM_PRESENTATION. SetMacro indicates a placktes and
its correspondent value for the last error raisgdgiSetError, so that each placeholder in the elescription can be
replaced by a parametrized value. Here's an example
if SomeErrorCondition
begin
exec SetError 'MY_SQL_ERROR_NAME'
exec SetMacro 'X', SomeSQLExpressionToEnrichTheEr rorMessage

exec SetMacro "Y', AnotherSQLEXxpression
end

All WAM objects in the ASP layer handle SQL layeras automaticaly, using the facilities in the nsaction.

6.1.1 Raising and handling warnings in the SQL layer

Similar to the above error handling proceduresatheve cause a modal dialog box to appear:
- exec dbo.SetWarning ' WARNING_CODE_HERE '
- exec dbo.SetWMacro 'M', '_MACRO_VALUE_HERE_'

Several warnings can be shown along the same éarqath; WAM keeps track of the user confirmatiche SQL
code is executed each time, but is only committdmall warnings are confirmed (ignored) by theruse

6.2 Raising and handling errors in the ASP (web ser  ver) layer

WAM includes the object WAMETrror to help the prognaer dealing with errors inside an ASP. You canthise
object to raise your own errors inside an ASPodrandle errors returned by the connection afteceting a SQL
statement - either from the engine or from raisiggVAM's own SetError and SetMacro stored proceslure

As in SQL layer handling, errors are assumed te l@aworrespondent entry in table WAM_PRESENTATI@Ng
optionally placeholders to enrich the messagenSwder to show errors with the correct messageriecessary to
fetch it from database.

Here's a typical code snippet example to handlgbdee server errors:

/I Server-side JavaSript:
try{
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WAMAPI.AppConn.execute(MySQLstatement);

}

catch(e){
/ICollect errors generated in stored procedure
WAMAPI.Error.clear(); // clear the error collecti
WAMAPI.Error.catchErrors(WAMAPI.AppConn); // fetc

}

if (WAMAPI.Error.hasErrors()) {
/I might do something if there were errors in the

}
And here's a code snippet to raise an error i\Bie:

/I Server-side JavaSript:

if (SomeErrorCondition){
WAMAPI.Error.SetError(MY_ASP_ERROR_NAME')
WAMAPI.Error.SetMacro('A', 'Some meaningful value
WAMAPI.Error.SetFocusTo('SomeHTMLelement'); // st
WAMAPI.Error.catchErrors(); // fetch messages and

}

on
h messages and context values from db

current collection

for message placeholder @A")
ring with client JavaScript expression
context values from db

In both cases errors caught in the web server ageautomatically displayed in a modal dialog, witee page is

loaded in the web client browser.

(See WAMError.asp for more information)

6.3 Raising and handling errors in the web client |

ayer

Similarly to the web server layer there’s also moreobject, always present in pages generated WAM. With this
you can raise errors, having their messages aceélptéder values fetched from WAM_PRESENTATION. Heen

example:

/I Client(browser)-side JavaSript:

if (SomeErrorCondition){
Error.SetError(MY_BROWSER_ERROR_NAME'")
Error.SetMacro('A', 'Some meaningful value for me
Error.SetFocusTo(SomeHTMLElement) // such as a fo
Error.catchErrors(); // fetch messages and contex

}
An IFRAME is used to access the database withtimErrors

(See WAMError.js for more information)

ssage placeholder @A)
rm field
t values from db
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7 WAMAdmiIn
WAM provides a WAMmodel administration utility, Buiith WAM itself:

{= WAMmodel Administration | Northwind C116 vi).1 - Windows Internet Explorer

EEX

\-l =1 = IJL http:,l',l'showroom.declarativa.com,l',l'Northwinn_VI 5| % !;E | P

i

»

. i | e — Y 5
TE 4| @ waMmodel Administration | Northwind C116 v.. | | f - B o= b page - (0 Tools -

WaAMmedel Adminitration | Morthwind... =

- WAMmodel Administration

wa ]

WAM List Col
Global WAM Cache is on. orumn

WAM Presentation|

D

\WAM Presentation \WAM List WAM List Column WAM Row Column
WAM Logkup Column WAM Procedure Caller WAM Delete Rules WaM Update Rules
WAM Constraint View Usage WAM Table Group WAM Tree WAM Row Group

Navigation Graph ]

WAMmodel edit mode is on | WAM API | Documenter | Database Infb | Database Dependendes | Application Statistics
WaMmodel Consistency | Model Export/Import | Garbage Collector | Model Reset | Northwind_C116 v0.1

‘Web Application Maker Yersion 2.0.8
WAMLbrary @ Declarative 2000-2007

Hello, Anonymous | 02-05-2007 12:52:35,323 | This page was created in 0,578 seconds,

€D Internst F 100% v

7.1 Browser-based WAMmodel editing

Edition of any WAM tables can be done with an S@Qient, such as Microsoft's Enterprise Manager, ®idoterdev or
other tools.

But there are two direct WAM-based ways to perfedtting:
- Applicationlists andsearch filters allow normal (authorized) users to edit the relaédéAMmodel
- WAMAdmIn

WAMAdmin is a WAM-based (hence browser based) fremtl to all WAMmodel tables, and is installed tdgetwith
the WAMLibrary; it is invoked with the URpplicationRoot/WamLibrary/Admin . In production environments the
Admin directory should have access limited to adshiators/developers.

By setting the “WAMmodel edit mode” to ON (bottoeft of screen), the whole application transmutés fadit
mode”, displaying an “under construction sign” atdwing links to relevant WAMmodel records, and
allowing interactive picking of lookup columns. §hinode is turned on by default when the WAMAdmitrgpage is
displayed the first time, and can be turned offdggling “WAMmodel edit mode”,

For example the following is a Northwind “Order’td shown in WAMAdmin edit mode while the develojse
choosing additional related columns to add to WA@QKUP_COLUMN:
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Favorites  Tools  Help
1 i —
4 CustomerID |SIMOE
smos | = npan—.
tName |King |m LEC
Sy FY
. -
4'ship¥ia CompanyName
P R WP pany! | e vitkc
Freight 18,44 [y/p wp
_ Simons bistro
ShipName Coumtry
vinbasltet 34 Fhe
ShipAddress noesite
shipCity [Kobenhavn wrC e ShipRegion| | wmc we
ShipPostalCode |1734 rc e ShipCountry |Denmark |WRC WE
LIST ‘WP ‘WL Set default
CategoryMame '/'F ProductName "/F Supplier '/ Quantity ' UnitPrice '\/F ]
AT ST ATFROD ATFEOR ATRa nn
Confections Pavlova Pavlova, Ltd. 14 17.45 A X
Meat/Paultry Alice Mutton Pavlowa, Ltd, 1 0.00 A&
Records 1 to 2 of 2 | duplicates remaved OO [l4] « [+ ]+]
Mew
Delete | Cancel I Save |
|&) Done ’_ ’_ ’_ |4 Tnkernet i

Following the orange links opens the WAMmodel tujgleedition with WAMAdmin; for example, to changjee

“Freight” caption the developer would follow the B¥link and change the (meta) data in the followjrage:
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ﬁ Presentation (pt, ROW_COLUMN, dbo, Orders.F

worites  Tools  Help

Presentation

Type [ROW_COLUMN = |

Schema |db0

Orders, Freight -

Mame

Transportation Cost —

Caption

‘e just Felt like changing this -
Tip

[~ Keep With Next

Developer comment: might be here| -

Comments

Delete I Cancel | Save I b

WWeb Application Maker Yersion w1,101 ;I
A

[&) l_l_’_|° Internet

The following WAMmodel edition links are made awdile in edit mode:

Link Purpose

Edit (possibly creating) WAM_PRESENTATION record

Edit (possibly creating) WAM_ROW_COLUMN record

Edit WAM_LOOKUP_COLUMN record.

Add a new WAM_LOOKUP_COLUMN defining a lookup oretpresent row, using a
hierarchical menu similar to that appearing dueng user list join building

Edit WAM_LIST record

Make the current list configuration for the curreser define what the ‘dbo’ user list should
look like (and hence what all users will get), énrhs of WAM_LIST_COLUMNSs and
WAM_CRITERION. The rationale is for the developerconfigure the list as an end user
would, and then click this link.

Edit WAM_PROCEDURE_CALL record

In addition to lists and rows, WAM table group dfife(e.g. in the default.asp page) also featureesdWAMmodel
edition links.
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7.2 WAM API| Reference

The WAM objects, both client and server, are doauerin the WAM API Reference, automatically geteda
invoking URL ApplicationRoot/WamLibrary/Admin/api.asp, or following theWAM API link in the WAMAdmin
entry page. For each object the following informatis supplied: constructor, methods, propertiesanllections.

7.3 Developer Documentation

WAM provides a tool, intended to be used by devetspwhich shows, in a form of a HTML document, an
enumeration of the lists and rows created for e¢able or view used by the application, and a ltefcription for each
one (see column comments in the WAM_PRESENTATIOMNefa The document also represents the relatiomesst
rows and lists as well as their properties, suctoismns, captions, etc.

The document can be generated invoking the follgWdiRL: ApplicationRoot/WamLibrary/Admin/documenter.asp,
or following theDocumenterlink in theWAMAdmin entry page. Adding the parameter ?wdschema=Xatsstr
documentation to objects in SQSL schema X.

7.4 Database structure Information

Sometimes it may be convenient to introspect thahbdese structure through the browser, for examplenva direct
connection to the database server is not posdihkefollowing page (partially shown below) displalktables,
columns, foreign keys and stored procedures:

/ Tables and relational constraints for database ‘Northwind_B7 in — 1ol x|
File Edit Misw Favorites Tools  Help | Lirks **
Address I@ http: ishowroom. declarativa, comiMaortbwind_B7 fwharLibrary fadmin/dbinfo. asp j @Go

Fesult = Morthw

wind_B wil 1 = WAl

\dministration | Morthweind ..

= Tables and relational

onstraints F..

Tables and ralaﬁ

dbo.Categoties

CategoryID
CategoryMame
Descripkion
Picture

dbo.Employees

onal constralnts for database No

Tables

dbo.CustomerCustomerDemo

CustomerID
Customer TypelD

Fk _CustornerCustamerDema

dbo.CustomerDemographics

Customer TypelD
ZustomerDiesc

Fk._CustomerCustamerDenma_Customers

dbo.EmployeeTerritories

dbo.Order Details

dt

dt

EmployeelD EmployveelD OrderID
LastMame TerritoryID ProductID
FirstMame UnikPrice
Title FK_EmployeeTerritories_Employees Quantlty
TiHarF o rkacu FK EmploveeTerritories Territories ....... _ILI
4 »
€ | [ e mtemer 4

It can can be generated invoking the following URpglicationRoot/WamLibrary/Admin/dbinfo.asp,

or following

the Database Infolink in theWAMAdmin entry page.
7.5 WAMmodel consistency with database structure

WAMmodel tables refer database objects, such dssatiews, foreign key paths, stored procedurtes e order for
the WAMmodel to be correct, it is necessary thitederred objects exist.
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WAMmodel consistency triggers, defined in the WAMiebtables, normally enforce this. If for any rea#ds
necessary to disable these triggers (say becauge yining some bulk loading or multi-step procagsin
WAMmodel tables), disable them with the “Set WAMnabdonsistency OFF”, and re-enable them later #8et
WAM consistency ON”, on WAMAdmin's entry page.

Independently of the incremental consistency chechin WAMmodel's side by its triggers being actorenot, on the
other side the SQL database schema may changeaurarad.

To deal with all these possibilities WAMAdmin indes a WAMmodel consistency checker, callable big#dhg the
“Wammodel Consistency” link in the WAMAdmin entrnage. For example, the following is the result afteecord in
WAM_PRESENTATION for the Northwind example was cbead erroneously to “Ordens” instead of “Orders”:

/Z} waMmodel Consistency - Microsoft Internet

File Edit ‘“iew Favarites Tools Help

Address I@ http: {{showroom, declar ativa,comMaorth

d_B 0.1 = i ¢ b o
WAMmodel Consistenc
Errars found!

Invalid list name 'dbo. Crdens!
Invalid WamM_LIST entry ‘Anonymous’, 'dba’, 'Ordens!

Web &pplication Maker Version v1,101
WarLbrary @ Declarativa 2000-2002

[

&) [ [ [aineernet

4

Each error message provides a link to the offenditdgVimodel record. Following the first link abovealds the
developer to the following WAMAdmIn page, to fixeproblem:

3 WaAM List {Anonymous, dbo, Ordens!) - Microsoft Inte

File Edit Wiew Favorites Tools  Help

inistration | Morthwind.., =

Table Schema |dh0

Crdens!

Table Name

Table Mamne |

Edit Table Schema |dh0

Edit Table Name |Orders

¥ Show Criterion

Current Criterion |

r Duplicates Removed
¥ Auto Refresh

Delete I Cancel |

Save I

l_ ’_ ’_ | nternet

|§j Done

N K
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7.6 Database Compare (dbCompare)

WAMAdmin provides “database compare”, a tool togify the synchronization between two databasess ol,
intended to be used by developers, compares WAMhaoikdatabase schemas, and allows the developeake

specific changes from one side to the other.

,f_" Database Compare - Windows Internet Explorer = | a il
@_’\ w [0 biip:jon.d... [ 2] | B3] 42| | [& Live Search £~

¢ Favortes ¢ & Database Compare

WaAMmodel Administration | RegionDoc... > Database Compare >

Database Compare

Database Objects
Columns that exists only in luis-pc\

D19C0OF50)\Region

C ints that exists only in ESCHER),

Pr with different

Triggers that exists only in ESCHER\

Triggers with different definition
ROP ALTER1 ALTER2

table_schema|table_name[trigger_name
t _documento  |_documento_d
t _documento  |_documento_WAMH_T
t _documento  |_documento_WAMH_U
WAMmodel

Syncronize the WAMmeodel from ESCHER\RegionDocDemo to luis-pc\sglexpress|Region
Syncronize the del from luis-pc), \Region to ESCHER\RegionDocDemo

-]

7.7 Available databases (dblnspector)

WAMAdmin provides “available databases”, a tooktmw all databases present on a server, as wéllldd version

and application name.

By default, this tool lists all databases preserhe current application server, but other serearsbe accessed.

/2 available Databases - Windows Internet Exple
—_—
W e I btk fensne d. ., 'l bl || #2|| X | | & Live Search

T .7 Favorites

Available Databases

WAMmodel Administration | RegionDoc... = Available Databases = n

Available Databases

Search new server

Current App Database | RegionDocDemo in server ESCHER

DB Name WAM Version

App Name

RegionDocDemo | 2.9.b47.11

ESCHER

DB Name WAM Version | App Name
iSIDDAMB2 2.12.b52.14

SID 2.6.b27

TabulariumDemo | 2.9.b47.11

=10 ]

ol
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7.8 *** Other WAMAdmiIn features

* Navigation graph generation (obsolete)
»  Export/Import
» DB dependencies: shows ASPs with database objpenhdencies in their source code

* Global cache control
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8 WAM installation and application setup

Two major steps are involved: setting up the WAMeilazh the database and configuring the web sepgication.
The following assumes familiarity with the relevawiicrosoft tools.

8.1 Using the installer

Just double-click the setup.wsf file.

At the end you should follow the suggestion andewwthe WAMLibrary/Admin file permissions, to fordbarbitrary
WAMmodel edition by users through WAMAdmin. Add WARIME types if WAP access is desired.

8.2 Manual installation

8.2.1 WAMmodel setup

To create the WAMmodel execute two scripteMcCascader.sql  that creates stored procedures and tables fgetrig
cascading, and/AmMmodel.sql that creates tables and stored procedures favthigimodel. Afterwards create a default
WAMmodel for the database, by executing the follogvscript sequenceii wAMList.sql ,

fill_WAMListColumn.sql , fil_WAMList_DetailLists.sql , fil_WAMLookupColumn.sql and

fil_WAMPresentation.sql

Finally add some generic WAM records into tables WAIST, WAM_LIST_COLUMN and
WAM_PRESENTATION, by importing the 3 .txt files (gawith the Enterprise Manager Import wizard orm@Query
Analyser:

BULK INSERT WAM_PRESENTATION FROM 'MyPath\WAM_PRESHETATION.txt'
BULK INSERT WAM_LIST FROM 'MyPath\WAM_LIST.txt'
BULK INSERT WAM_LIST_COLUMN FROM 'MyPath\WAM_LIST_COLUMN.txt'

(see WAMmodel.zip)

8.2.2 Web application setup

* Create a web application in Internet Informatiomv8e (4.0 or 5.0), in a new virtual directory; ymust enforce
the following properties:

Directory > Application Settings > Configuration > App Options
[x] Enable buffering (checked)
[x] Enable parent paths (checked)
Default ASP language = JavaScript

e Copy the WAMLibrary files from WAMLibrary.zip to directory named WAMLibrary situated at the rootloé
web application.

« Prepare a global.asa file (see section 5.4.10 above

The WAM application front-end can be invokedHip://APPLICATION_URL/WAMLibrary/Interfaceand the
WAMmodel administration facility byttp://APPLICATION_URL/WAMLibrary/Admin

8.2.3 Removing WAM

In order to remove all WAMmodel tables and WAM stbiprocedures etc. from a database, you can call
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WAMuninstall (selfdestroy)

If the argument is 1, the procedure will destragli too.

8.3 Browser limitations: Firefox and Safari

WAM's reference browser is Internet Explorer. Foseind Safari are also supported, with some minatdtions:
»  Selection of finder fields to be used by the findenot available.
e Shortcut to copy URL is not available.

* Multiple selection option is not available.
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9 Misc

9.1 Hands-on workshop template

Following is a possible structure for an introdugtbands-on WAM session, for half to a full day deding on the
audience's proficiency with (specially) SQL Seraed ASPs. Most items refer relevant manual segtion

9.11

Basics

The existing software infrastructure that WAM vallid to: SQL Server, SQL Management Studio, database
restore; 1S, web sites, ASPs, global.asa, younritartext editor

Manual copying/installing of an existing WAM apmiion (NorthwindC): copy folder, share as web diveg
F, edit global.asa with database name and useemtiats, access http://localhost/F

WAM application user interface overview (sectioh 2.

First part of section 2.8

Installing WAM and simple WAMmodel tweaking

Install WAM over existing Northwind DB (3.1);
Compare new app with NorthwindC
Second part of 2.8
Improving the Orders row (3.3.1, 3.3.2)
0 Adding a field title, the hard way
o WAMAdmin: adding another title, disable a field,eiewith next
0 Grouping some elements in the row (4.1.8)
Grouping some tables (4.1.8)
My list is the best for all
WAMmodel tables overview (4.1)
A button to an external ASP (3.5.5, 5.4.6)

FK path wonders

FK graphs and paths (2.9, 2.10, 2.11)
Adding a lookup to the Orders row, the hard way.@).
Adding lots of lookups
To be embedded or to stand alone, that is the igng&.3.5)
Deeper lists (3.3.4):

o Orders handled in a territory

0 Customers buying stuff from a supplier

Grouping row elements in Supplier (4.1.8)
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9.1.4 Better databases

» Back to the development process (2.8)
» Nicer error messages (3.4.4, 6.1)
0 please don't kill the customer
» Dates without time (4.4.1)
» Storing files “in” database records: wamexternal{4.4.7)
* Adding a CustomerType table
o A colored field (4.4.9)
0 Relating it to Customers
0 More lookups in Customers, Orders
» About CHECKIng constraints: adding sex to Employ4.2)
«  WAMmodel vs. database (meta)editing
0 Inconsistency problems (7.5)
o WAMAdmIn reviewed
* To probe further: do your GoogleMap with wamgmigt(4.4.11)

9.1.5 Finally, some web application code!

= So far, WAM's default.asp and standard.asp (5.1)
= A better entry page: adding a finder for Custon{gr4.10)
=  About custom rows and lists (5.3.1, 5.4)

0 The Orders row in NorthwindC (5.4.2.3)

9.2 WAM model-customization continuum and project m ethodology

As could be seen in "WAM development tour", WAMaalis a balanced use of modeling and coding:
« Modeling alone allows the application to have digant GUI functionality, cf. 3.3 above

e An application with no scripting outside the datsdaerver will use the WAM-provided standard ASsl will
reflect improvements to the database and/or the \Wliel, see for example "Add fields to a table" &idd a
trigger with parameterized error message"

e ASP scripting using WAM objects should delegatenash as possible GUI generation, to make codebieétile to
database changes; see for example "Customize page’ and "Add a browser client script”

e Scripting outside of WAM-generated pages can beked with WAMmodel specified links, see for exampheld
an external ASP"

There are other important aspects not shown, nathelympact of user permissions on the multiple @tdfiles,
obtained automatically by WAM at runtime.

So WAM-based development does not fall in the em&escenarios (1) "use the model to generate téievirsion and
then forget it because we need to change the codg¢®) "use an enormous model so we can alwaympeterize
rather than code!" Instead WAM supports a hybrideflgpment style, fulfilling a continuum from onettee other
extreme: thenodel-customization continuymade possible by exposing to the developer thegeberation facilities
at runtime. This of course marries very well witle dynamic nature of the web's GUI.
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WAM is methodology neutral; it mainly speeds up Wb GUI construction, and may be integrated ixistiang
project approaches. And it doesn’t introduce sigaiit dependencies — future incarnations of theldged system
may reuse the investment in the SQL layer (datastaseture, user roles, triggers, ...) and replaee/AMLibrary by
something else, even reusing all linguistic aneotteclarative information from the WAMmodel.

In our customer projects with WAM we've been foliog approximately the following project steps:

1.

Team Setup

1.1. Tool and workstation configuration

1.2. MS SQL Server, Active Server Pages / JavaScript, an
1.3. WAM training

Put together and discuss informal requirements repo

First database structure, including full data impor
Development of most general web interface

4.1. Get first WAM interface (automatic)

4.2. Tune WAMmodel — table groups, captions, lists, look
4.3. Development of external ASPs for customized documen
4.4. Development of automatic communication templates
Data validations, procedural operations

5.1. Triggers and check constraints

5.2. Stored procedures

5.3. Other external ASPs (beyond documents and reports)
5.4. Conditions for automatic communication agent

More specific web interfaces

6.1. Definition of SQL users and roles,

6.2. Development of customized WAM web pages for more in
6.3. Permission and additional VIEW coding, automaticall
6.4. Validation of the multiple interfaces

Pre-flight

7.1. Customer server installation: data, 1S, automatic

7.2. User demos and early testing

7.3. Full data import

7.4. Use in parallel with old system

7.5. Postmortem review, fixing

Production

8.1. Final data import

8.2. Running it

8.3. Basic user training and baby-sitting

8.4. Documentation

8.5. Stabilizing

d Visual InterDev training

rt

t for testing and validation

ups

ts, reports etc.

tense or frequent user interactions

y conditioning the web interface

communicator, printing agent

The above steps mention automatic communication(\@etl page) printing Declarativa agents, whichcanmently not
part of WAM.
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9.3 Comparison with other tools

Note: This section is outdated, please chath//www.declarativa.com/wam

This section attempts to position WAM regardingesttools. For a good overview of existing relatedls see
[Fraternali 99].

We're unaware of GUI generators pursuing such sedlategration between their input (GUI specificat) and the
back-end database applications they serve; tomuwvledge major commercial tools require human feref page
code revision if as little as a new single fielddded to the database. Most provide (developniren) wvizards to
generate code that can later be customized taaircextent, but which is fragile against databsdema changes.

Such is the case for example for Macromedia Cokidfy Oracle Forms Services and Microsoft Acce&P/ADB
[MMS 2001], a product whose purpose intersects WaAMas the same problem, lacking any connectitimeto
database engine meta-model. The same appliesifigté'sshot" code wizards such as Microsoft VisueiDev's

Most research in the area proposes the use of highel conceptual models, as basis for applicagieneration, in
complement or preceding the relational model. Ssithe case for Araneus [U.Roma 2001], Autowebtgfrali et al.
2001], and Strudel [AT&T 2001], see [Griffiths dt1®98] [Silva 2000] for surveys. Given our lackretources and
focus on quickly developing practical solutions ¢oistomers it seemed preferable to embrace a ptagmaer level
model, closer to industry practice. Although our Whodel defines a few tables that must be filled Hayd", its core
is simply the SQL DBMS own built-in Meta structusdways present and which may even be the outphigbier level
modeling processes, independently of WAM.

The software community has lately shown concerh Witoss-dependencies", practical manifestatiortsgifer-order
concepts in the programmer's mind that are notgstppgaptured into available programming abstraxtisuch as
functions, objects or rules. This is one of themmabtivations for both Aspect Oriented ProgramniXerox 2001]
and Intentional Programming [Microsoft 2001b]. WAMiragmatic implementation of model-based web piogning
addresses a particular class of such cross-depeirdenamely those stemming from the multi layeratdire of web
program executors and the innate web structurendigpeies from database models. And in fact we fahimking
similar to ours in the description of a proposegligption for Intentional Programming, cf. the "fbie" example in
[Simonyi 2001]. You can take WAM as providing a 'w@Ul front-end defining intention" for Transact-BQ
programmers.

9.4 **performance considerations

Recap expected admissible server load, refer WAMBagancer.
Refer WAM_AUDIT_LOG and how to use it for perfornan

9.5 Help system

All WAM-generated pages provide online help.

9.5.1 User perspective
Tooltips are shown directy on the application pageenever the mouse cursor flies over a field/colum

The help panel is available by pressing F1 or inigkhe icon. In addition to navigation links and a sedield, it
displays 4 main kinds of help content, exemplifiexkt:

» Concepts ("Conceitos") necessary to understandphbcation
* Frequently asked questions ("Perguntas"), tasktaie
» Descriptive help about all lists in the applicatias well as about each column/field on a row;

* Glossary ("Glossério")
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@ Conceitos

Todas as Listas Glossario Conc

Acerca dos documentos
Comecar uma tarefa «
Copiar destinatérios de...

Delegar documentos 1 Y
Documentos para expedicia § !
Documentos recebidos por encaminhar 3
Expedir Documento « .
Imprimir 0%

Meu trabalho

Quero Controlar ¥, «

Rascunhar »

Terminar tarefa =

Trabalho para nds >
WAMHelp ! Y

pesquisar |

tos Perguntas Frequentes Yers&o para Imprimic

@ Ajuda ETE—

Todas as Listss Glossario Conceitog Perguntas Frequentes  Vers3o para Imprimir

Grupos Critérios Admiss =
Lritérios
Relatdrios
Avaliadores
x; PR a Corresp. Nacionais

Valores de

Pagamentos adiantados
Certificaciio
Pedidos de Despesas concluidas
N = Irreqularidade
estiiceadis Pedidos de pagamento
Ordens de Certificaciio por Projecto
g Certificacdo por Relatério
Total Gasto Prioridade
Despesas por Ano

Categorias

Categorizacies
CIMTACTOS contactos.velhaEmpresa

contactos.velhoContacto

Contractualk ea an licDoc

LContratos
Docs Regras Ambientais
Docs Instrugbes ITS
Docs Contr. Nacionais
= Docs Auxilios Estado

k3 Parceiros Financeiros
Acordos com Parceiros
Posicées de Parceiros
Parceiros de Projecta ¥

Contratuali

@ Glossario [pesqusar &

Todas as istas Glossério Conceitos Perquntas Frequentes Versio para Iprini:

Comunicacio t
dor

Comunicas
Congelado (documento) .

Definicéo de Processo

DeT

Diitalzador

Docunents ¢

DsGT Dot

Encaminhamento de documento + ¢
Entidade

Estado do documents

Estelero

Etzps

Exeautor

Expedicio de documentos
Expedente B

@ Perguntas

Todas as Listas Glossario Conceitos Perquntas Frequentes

- Como apsar um ritério?

- Como aplicar um filtro simples num lista?

-Como comecar? + !

- Como criar um aritério numa lista?

- Como encontrar uma entidade, documento ou outr informacio?
- Come procurar informacio combinando condicdes de pesquisa?

- Como usar uma lists?

- E possivel controlar varias etapas de vérios processos a0 mesmo tempo? X X

-Pars que serve o hatfo de etspss ns pAaina inidal da splicaco? * X
Documentos
- Como carregar um nove documento & partic de um ficheiro existente no deskton do Windows?
- Como ariar um template? 1 %
- Como ¢ tratado um email ou fex institudional recebido?
- Como encaminhar o mesmo documento para vériss Unidades Oradnicas?

- Como encaminhar um documento com varios anexos referenciando varias entidades, por n Unidades

Oraénicas diferentes, de modo 3 que cada uma figue com o anexo que |he diz respeito?
- Coma encaminhar um documento gue solicita informacio sobre varias emprésas e sobre dreas de
intervencio distintas?

- Como encaminhar um documento?

- Coma enviar um documento para muitos

- Como fazer quanda ndo € possivel identificar o remetente de um documento 2 X %

- Como obter a ficha documental de um email? + !

- Como posso ver 3 lista dos ¢ arios de um documento?

~Como procurar um documento pela sus Ref.  Externa?

- Como registar na aplicacio um e-mail 3 enviar por um colaborador?

- Como verificar em que estado se encontra um documento?

~E possivel guardar nova versdo de um ficheiro no mesmo

@ Ajuda

Todas as Listas Glossdrio Conceitos Perguntas Frequentes Vers8o para Imprimir

Processo (abrir]

Uma instandia de processo

Coluna
MO Nimero de processo Expedientissimo
Definicdo Definicio de processo
Criador  Criador (individuo)
Responsavel Fungdo (individuo)
base Etapa inicial
Assunto
Etapa activa Etapa activa do processo (caso o processo tenha
vérios fiuxos de trabaho paralelos, ests campo
| mostrard a activagao mais recents)
Idetalhes| layout t.processo layout

Tarefas

Documentos
Documentos assacidos a etapas do processo

Entidades em documentos
Entidades mencionadas em documentos associados a etapas deste pracessa

Entidades em Tarcfas
Entidades directamente assodiadas  tarefas (etapas)

Processos referenciadores
Etapas de {outro) processo gue referem este v
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Frequently Asked Questions, being the source faerpoagmatic, task-oriented help, are supportel additional
information. Next is the help panel for "How to ate a document”, in a document management applicati

@ Perguntas pesquisar

Todas as Listas Glossério Conceitos Perquntas Frequentes Vers&o pars Imprimic
Como criar uma ficha documental?

Para criar uma nova ficha documental, o utilizador devera:

Aceder 3 lista de documentos (Ver Exempio) e dlicar no botSa "Criar documento” que se encantr no canto inferior esquerdo da lista.

Alternativamente pode tambzm, a partr da pagin princpal da aplicacée dicar na tedla CTRL & com o rate dicar simultaneamente ne botdo Decumentos”,
Surgiré uma ficha documental vazia como mostra o exemplo.

Preencher a ficha com o assunte, data, ficheira, remetente, destinatério, quer se rate de um documento de entrada ou de saide.

Ho final dar o documenta coma Pranto, & encaminhar ou expedi (se se atar de um documento de saida).

- Documento
- Como efectuar uma pesquisa de uma entidade?

Subsequentes

- E possivel quardar nova versdo de um ficheiro no mesmo documento?
- Como carregar um nowo documento & partir de um ficheiro existente no desktop do Windows?
- Como criar um documento anexo?

- 56 € possivel dar ordem para carregar um documento na aplicacio através do bot3o fisico do scanner?
-Para que servem as opcies “word controlando alteracfes” & "em anotaces”, no separador “detalhes” do documento?”

- E possivel ter vérios remetentes num documentn?

Quantas vezes j& fiz isto: 68

Ultimos exemplos
07-08-2009 15:40:29 h
06-04-2009 16:36:43 h
06-04-2009 16:35:47 h
06-04-2009 16:30:10 h
06-04-2009 16:28:46 http:/fexpedientissimo. dedarativa.
Este relatdrio ndo inclui a experiénca completa do utilizador

Quem sabe mais sobre isto (Global): Carlos Elgi

In addition to the answer to the question, the issehown precedent and subsequent questions tiauses/hose
answers the user should know before asking theeptegiestion, or which he may with to read, respelst This order
among help items defines the best learning pathsders.

Further more, since a question maps into an agjitaperation (typically the invocation of a callmtton, or saving
or deleting or consulting something), the help p#gles the user how many times he has executadieration... and
provides links to review the last 5.

(Note: this paragraph currently applies only to RegionDoc/Tabularium WAM applications) The help panel also
identifies the other user in the same organization& who executed the operation more times, sstjogg him/her as a
source for human help on this particular applicafeature.

9.5.2 Developer perspective: adding help content

Descriptive help about lists, rows and columnstfiek entered in WAM_PRESENTATION (captions andttps,
which in adition to being shown to the user aredusegenerate the help panel).

But most online help material resides in WAM_HEIde€ 4.1.12), which can be edited with WAMAdmin whil
running the application, so all changes propagedetd users.
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The following figure shows a help ("Ajuda") itermerecord in WAM_HELP:

/= http:Hexpedientissimo. declarativa. pt/witype=rowftwiname=dbo.... E]@E|

o]
Tipo|HOWTO |
VUAMFilter —

Home Explanation, the
substance of the
help item; HTML
Coma criar um filtro numa lista? includec

Titulo ]

Quando se selecciona na <wh:glossary name='WM -
_ _ |caption="lista"{> a opcdo ™Movo Filro” surge uma fova janela onde o =
Descricao|, fiizador ird espedficar o filtro de pesquisa a criar. <br [><br />

<b>1.</b> Em primeiro lugar o utiizador devera atribuir .

Grupo
tstadona splicagio Frorts______ v Estado destehelp Fronto v
G-y s g o= | Help items that the
Glossary /G28;Glossary W AMList user should master
precedents before this one

select count{®)
from dbo.\WAM_AUDIT LOG

usage_sql where object_type = FILTER' and user_gction = 'NEW' and user_nam
= suser_sname)

SQL statement
counting number
of operations by
current use

N

Apagar | Cancelar I

Done o Trusted sites Ho100% T

In addition to the language (“Lingua”) of the itéthus one record is needed for each language stgglloy the
application), the help designer specifies the typthe topic (if it is a “how to” topic, a term glossary, a concept)
he/she wants to create.

Then name, title, group and description of the help topic. Help topics can be split in groups (e of FAQ'’s
within the same thematic, for instance), so itasier for users to find them. The name of the tapan internal
expression used by developers (acting as paredftble key). The title is the question that wilpaar to users. The
description field is the answer.
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'Precedents' (optionally) indicates help items vehresding by the user should precede the currentimtause they
provide knowledge required to understand the ctiwaa. It's a list of Help_group/HelpltemName, seped by
semicolons.

9.5.2.1 WAM_HELP Description tags

To use (application data) examples or to referrdtledp items, it is necessary to insert specifgstia the “Description”
field. Here is the list of those specific tags tbah be used by developers when they are writithgsaription for a help
item:

9.5.2.1.1 WH:ROW (<wh:row/>)

This tag is used to create a link to a row.

Use Cases:
<wh:row table="<schema.name>"/> Open an empty row
<wh:row table="<schema.name>" key="<key>(,<key>...) "/> Open a row with a specific primary key

<wh:row table="<schema.name>" defaults="<key>=<valu e>"/> |WAMA Rows

Optional Attributes:

caption="<string>"  String which contains the link

9.5.2.1.2 WH:LIST (<wh:list/>)

Create a link to a list.
Use Cases:

<wh:list table="<schema.table>"/> Open the defined list in table

attribute
<wh:list table="<schema.table>" Open the list table applying
filterColumn="<schema.table.column>(,<schema.table. column>...)"> the filter
filterValue="<key>(,<key>...)"/> filterColumn=filterValue

Open the detail list fkPath

<wh:list fkPath="<esquema.fkPath>" key="<chave>" /> which contains the key

Optional Attributes:

caption="<string>"  String which contains the link

9.5.2.1.3 WH:GLOSSARY / WH:CONCEPT / WH:HOWTO (<wh:glossary/> / <wh:concept/> /
<wh:howto/>)

<wh:glossary name="<name_WAM_HELP>"/ >  |Link to the glossary item defined by name

The same is applied to the other two cases

Optional Attributes:
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caption="<string>"  String which contains the link

9.6 Charts for lists

*** elaborate

WAM includes an external ASP with a generic chéstdimensional business graphics) generator fts, lishich based
on the current list configuration provides furtisenfiguration options to the user:

CEX

{= Grdfico de Despesas - Windows Internet Explorer

£ tp:f{demoexpedientissimo, declarativa. ptiwWaAMLibrary SystemProcedures/Charts/defaulk. aspPwprschema=fwpcname=. . WaMLibrary /SystemProcedures/Charts{defaL %
3 [.5bT Cs de C= 10 > D 0B} > Gra 5= " L Ead
| Grafico de Despesas
| Soma de (Alojamento de Viagem) ¥ | Pie 3D v
=julululs)
24400
22749.9
ae3z1
| Instituicdo e
Partilhar fink e
x.
& Internet FA00% v

The above was generated from a list "Despesashdtitem right combo box shows electable columngifatependent
variable"; the top left combo show columns candidat "dependent variables", including some singggregations as

above ("Soma de" - sum of).

To use it in any list simply insert a caller defiion:

INSERT INTO dbo.WAM_PROCEDURE_CALL VALUES("', WAMLibrary/SystemProcedures/Charts/default.aspSTL, '<list_schema>',
'<list_name>", 0, null).
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