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1  INT RODUCTION  

1.1  Goa l of  th i s  docu me nt  

The goal of this document is  to provide guidelines and conv entions for WCB dev elopment. The 

intention of these guidelines  is to improv e the ov era ll quality of the WCB in a ll its as pects; well -

designed, well -doc ument ed, consistent, c ompatible, Internat ionalization ready  and migration 

ready.   

This document can be used to va lidate WCBs for WCB cert ificat ion . A certif ied WCB must comply  

with many of t he guideline s  and conventions described in this document. Sect ion 2.3 shows an 

overview of a ll guidelines described in this doc ument and for e ac h guideline or convention it  

defines whether it is required  or recommended for WCB certif icatio n. A certif ied WCB must meet  

a ll  required  guidelines  and conv entions.  

1.2  Read in g gu ide  

In the second chapter an overview is provided on the guideline themes described in this doc ument  

as well as a complet e list of a ll guidelines defined in this doc ument . This  list ident if ies a ll t he 

guidelines that are mandatory for WCB certif ication.  In the third chapter a ll guidelines are 

described in detail. The last chapter describe s a ll conv entions in deta il, whic h are a s pec if ic type 

of guidelines .  

When a guideline is de fined it is a lways post fixed with the number of the guideline bet ween 

brackets, for  example: [G037] .   

When a piec e of text represents something that exists in the soft ware c ode, th is  font is used to 

indicate it. I f a piece of text represents a code snippe t as a whole it is further mor e surrounded by  

a black  border with a grey  background, for example:  

 

<code snippet>  

 

1.3  Ref eren ces  

The following table contains a list of a ll referenc es used in this document. When a reference is  

used this is a lways indicated wit h the [x] where x corresponds to the number displayed in the ô#õ 

column of the table below.  

 

#  Title  Description  

[1]  WCB GUI guidelines GUI guidelines for W ebManager 9 WCB development. 

[2]  Readme File c a lled readme.txt distributed with eac h platfor m 

releas e t hat provides  a short overview of t he particular 

releas e.  

[3]  WCB Development  

guideline templates  -  

changelog.txt  

Templat e for c hangelog.txt t o be distributed with a WCB  

[4]  WCB Development  

guideline templates  -  

Templat e for r eadme.txt to  be distributed with a WCB  
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readme.txt  

[5]  WCB Development  

guidelines  ð Java Coding  

Conventions Example.java 

Code example for c larify ing  the Java coding  conventions  

[6]  WCB Development  

guidelines  -  Template 

WCB t est report.doc  

Templat e for WCB test report  

[7]  ANSIINCITES359-204 Fundamenta l RBAC standard, see 

http://csrc.nist.gov /rbac/EDACcompliance.pdf  

[8]  JSR-170 Content Repos itory for Java technology  API, see 

http:// jcp.org/en/jsr/deta il?id=170   

[9]  WCB Development  -  

Tutor ia l  

Tutor ia l for WCB development  

 

1.4  Ter m i no lo gy  

The table below shows an overview of a ll words and abbreviations used in this doc ument with a 

specia l meaning in the W ebManager context  or that needs  further explanation .  

 

Word or abbreviation  Explanation  

WCB Abbrev iation of WebManager Component  Bundle .  

POJO A Pla in O ld Java O bject .  Refers  to a bas ic Java c lass  not 

implement ing  or extending  any  òs pecia ló c lass. 

MVC Model-View-Controller. Design pattern to s eparate t he business 

model, business  log ic and UI log ic.  

Spring  MVC Web applicat ion framewo rk us ed by WebManager to render  the Edit 

environment .  

DAO Data acc ess object. Object that encapsulates  a ll access  to a 

particular data source. It is used t o prevent dependenc ies  of a  

business  object with a particular persistence implementation.  

DTAP Development  Test Acceptanc e and Production .  

JCR Java Cont ent  Repository  (see [8]).  

RBAC Role Based Acc ess Control (s ee [7 ]).  

FBO A FormBackingObject ,  which is  an object that represents the data 

contained by an HTML for m.  

 

 

 



WCB DEVELOPMENT       

Guide lines  for  deve lopi ng W CBs 

 

  e-mai l i nfo@gx .n l  http://w ww .gx .nl/  6/ 40  

 

2  OVE RVIEW  

2.1  The me s  

This document describes the guidelines and conv entions for WCB development . These can be 

divided into t he following  themes :  

 

1.  GUI gu idelines  for  the edit environmen t  

Guidelines to design consistent and user - friendly User Interfaces  for the Edit environment of 

WebManager. These guidelines  do not  apply  to the GUI of t he Website  environment .  

2.  Architec ture  

Archit ectura l design patterns  the WCB s hould comply wit h. Design patterns contribute to 

software quality in many ways; fut ure compat ibility, plug ability, extendibility and sy noptic  

code.  

3.  Migration  

Guidelines to deal with software upgrades .  Confor ming to t hese guidelines will guarant ee a 

s mooth migration from older to newer v ersions  of the WCB.  

4.  Internationalization  

WCBs must be internationalizat ion ready. This must be taken int o account when designing the 

software. The WebManager plat for m offers support for internationalization.  

5.  Documentation  

Since WCBs are s mall soft ware c omponents that may be reused in s evera l other projects than 

they were orig ina lly  intended for, it is import ant t hat proper user doc umentat ion is  

available. Guidelines define what documentation s hould be available and how it s hould be 

provided.  

6.  Distr ibution  

Guidelines are defined for how a WCB should be packaged and distributed. Covers the 

contents of a WCB releas e, like softwar e and doc umentat ion, and the way this should be 

packaged.  

7.  Quality  

Guidelines will be defined for the stability and c ompatibility of the WCB with web b rowsers, 

webservers, applicat ion servers and databases .  

8.  DTAP support  

The WCB must be designed to support the DTAP model; d evelopment, test, acc eptance and 

production . This means that guidelines must be followed t hat guarantee s upporting the DTAP 

model.  

9.  Security  

Sec urity guidelines define rules to follow for building s ecure Web applicat ions . I t will pr event  

common s ecurity errors like the enabling of  SQL injection and Cross-sit e scripting.  The 

security guidelines  will help you building s ecure WCBs .  

10.  API 

A WCB may expose an API in the for m of implementation c lasses, inter faces and constants. 

These guidelines describe how suc h an API  should be exposed by a WCB. 

11.  Coding conventions  

Confor ming to coding conventions contributes to readability of the soft ware code. This makes  

it easy to read, easy to learn and will pr event  bugs to some extend.  
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12.  Javadoc  

A proper javadoc is very important for soft ware developers coding against the API exposed by  

the WCB. Because of the ext endibility of WCBs it is  very important that  the API a WCB 

expos es is well doc umented.  

13.  Naming conventions   

For readability and maintaina bility of the soft ware code  it is basica lly  a  good idea to define 

convent ions of how partic ular met hods and c lasses are named. These guidelines define 

recommendat ion for naming of c lasses and met hods .  

 

2.2  Guide lines  ver sus  c onv ent ion s  

Conventions are a specific type of guidelines ; they describe proper naming , or the way soft ware 

code or documentation should be wr itten. A convent ion is very s pecific  and easy to va lidate 

against, a  guideline is  a  more abstract definition and har der  to va lidate.  

 

2.3  WC B  ce rt if ica t i o n  

This section contains an overview of a ll guidelines and conv entions defined in this doc ument. The 

table below defines  whic h guidelines and conventions are requir ed for  WCB certif ication.  Note 

that a ll guidelines  and c onvention are recommended.  

 

Id Description  Required  

G001 The HTML rendering the UI confor ms to the bas ic layout, using a table  of 

class widge tgrid.  

X 

G002 The HTML rendering  the UI us es only the defined CSS c lasses. 0 

G003 The UI confor ms  to t he defined basic  guidelines.  0 

G004 The UI uses t he widgets s upported by t he WebManager  platfor m.  X 

G005 The JSPs rendering the HTML us e the JSP tags offer ed by the WebManager 

plat for m as  much as  possible.  

X 

G006 The UI confor ms  to t he defined UI interaction patterns .  X 

G007 The Business Object is implemented as POJO and does not contain any  

reference to a c ontroller , for m backing object  or DAO .  

X 

G008 The Business O bject does not c ontain properties or log ic of whic h its only  

purpose is  the view.  

X 

G009 The FormBackingObject  is implement ed as POJO and does not hav e any  

reference to a c ontroller , bus iness object or  DAO.  

X 

G010 The FormBack ingObject reflects the properties and logic t o be render ed 

by the view and not  the properties and logic of the Business object fr om 

which it  retrieves  va lues.  

X 

G011 The FormBackingObject  and Business O bject is not one and the same 

object.  

X 

G012 The copyProperties method of  

org.springframework.beans.BeanUtils  is used to transfer va lues  

from FormBackingObject  to Business object or v ice versa.  

0 

G013 The c ontroll er  is  a  separate c lass and implements  a ll controller log ic .  0 
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G014 Persistence logic is not contained by the Business object but implement ed 

in a separate DAO,  exc ept  for  elements.  

0 

G015 JSPs do not conta in SQL statements or ot her persistenc e implementa tion 

specific  logic .  

X 

G016 The WCB contains a ll r esources, not provided by dependencies, and is  

capable of being deployed and function proper ly on any WebManager 

insta llat ion, as long as  a ll its  defined dependenc ies  are available.  

X 

G017 The v ersion number of a  WCB confor ms to the syntax major.minor.micro .  X 

G018 The version  or bundleVersion  defined in the pom.xml  of the WCB 

reflects the technica l version. Commerc ia l v ersion numbers are added to 

the name or  description of t he WCB.  

X 

G019 The version numbers of the WCB are independent of the WebManager 

releas e t hey  were developed on, starting  at  1.0 .  

X 

G020 The WCB implements the upgradeContent(S tring, Node[])  method 

for each version update in which the data model has been changed.  

X 

G021 The API that WebManager provides is used to access the data model 

WebManager expos es. 

X 

G022 WebManager API functions are used where possible instead of  implementing  

custom functions.  

X 

G023 When t he WCB us es a servic e, a s ervice dependency with t his servic e is  

defi ned in the component  definition in order t o retriev e a referenc e to the 

service.  

X 

G024 Texts, images and other  GUI c omponents are suitable for trans lation.  0 

G025 Mult i lingual c ontent that  can be created using t he WCB is trans latable.  0 

G026 Language labels  are defined in language resource f i les confor ming to 

JavaI18N and the fi lename meets the syntax  

messages_<language>_<country>_<variant>.properties  

X 

G027 Label IDs  in t he language resource fi les  us e only lower  case letters .  0 

G028 Language labels i n language resource fi les are grouped per component and 

prefixed with at least  the ID of the component .  

0 

G029 The WCB pr ovides a c omplete user manual describing the user int erface 

components  conta ined by  the WCB either  as doc ument  or as online help .  

X 

G030 The WCB provides JavaDoc describing a ll s ervices and objects that the WCB 

expos es. 

X 

G032 The doc umentat ion c lear ly  indicates  the target  audience groups.  0 

G033 JavaDoc is prov ided in HTML, other documentation in MS Word, PDF, pla in 

text or HTML for mat.  

X 

G034 Documentation is available in at  least the US Eng lis h language .  0 

G035 One or more related WCBs  are distributed as  a sing le WCA. X 

G036 The c ontents of the WC A confor ms  to the defined dir ectory structure.  X 

G037 The WCA contains a readme.txt  and a changelog.txt.  X 

G038 The layout of the readme.txt and changelog .txt fo llow the defined 

templat es.  

0 

G039 The WCB JAR fi le containing the soft ware follows the defined directory 

structure.  

0 

G040 The soft ware is compatible with at least IE 6.0 or later and FireFox 1.5 or X 
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later .  

G041 The WCB s upports at least the applic ation servers that are supported by the 

WebManager 9  platfor m version on which the WCB is  supported.  

X 

G042 The HTML generated by the JSPs for rendering the Edit environment is  

XHTML 1.0 transitional compliant .  

X 

G043 The WCB has  been tested s pecific a lly on the identified areas.  X 

G044 The WCB implements the export/ import API provided by  the GX 

WebManager plat for m.  

0 

G045 All content  generated by  the WCB is stored in the JCR.  0 

G046 The configuration management service is used to store configuration 

options.  

X 

G047 The preferences  service is  us ed to store preferences.  X 

G048 The out put -ht ml -enc oded-quotes XSLT template is used to proper ly HTML 

escape strings  in the output when  us ing  XSLT. 

X 

G049 SQL prepared statements ar e used for a ll SQL quer ies.  X 

G050 At least one  RBAC category is defined for eac h component, conta ining one 

or more RBAC per missions for t he component .  

X 

G051 A per mission category defines and implements at least the RBAC per miss ions  

as defined.  

X 

G052 The implementation of RBAC per miss ion handling is mainly programmed in a 

controller or service, not in the bus iness object itself. The check is only  

perfor med in the business object itself if  the per mission de fines  

authorizat ion to retriev e or update that  partic ular property only.  

0 

G053 The definition of a ll RBAC per miss ions is pos itive. Per missions are defined in 

a way that assigning  the per mission to a role grant s the role partic ular 

rights, nev er denies  ri ghts.  

X 

G054 Files that can be uploaded to the JCR using the WCB i mplement proper 

security rules by implementing the  FileResourceSecurityCheckPoint  

interface .  

X 

G055 Coding convent ions : the coding c onventions that Sun publishes as the 

standard for the Ja v a Programming  Language are followed.  

0 

G056 Coding  conv entions: Java 5 language features are used where applicable.  0 

G057 Coding  conv entions: Java Ut il Logg ing is  us ed wher e applicable.  0 

G058 Coding  conv entions: Java 5 conc urrency utilities  are used where applicable.  0 

G059 Coding  conv entions: old Collect ions  like Hashtable ,  Vector  or  

Dictionary  are not  used when it c an be avoided  

0 

G060 Coding  conv entions: the @override  annotation is  us ed if a  method is  

overridden  from a super  c lass.  

0 

G061 The bas ic variant  of the Hungarian notation  is used 0 

G063 The s ource code does  not  contain b lank  spac es before and after met hod 

arguments, but s paces  are used after Java keywords and commaõs.  

0 

G064 The instance and c lass  variables are ordered from public  to pr ivate and 

from c lass to instance.  

0 

G065 The met hods ar e ordered from c onstructors, getters and s etter to methods  

and from public  to pr ivate .  

0 

G066 The getter for a property pr ecede s t he setter and c onta in s the @Proper ty  0 
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annotat ion if applicable.  

G067 The FIXME comment is  us ed to indicate that  code snippets are inc orrect , but  

a released WCB does not contain FIXMEõs. 

0 

G068 The TODO  comment is  us ed to indicate that  code snippets are inc omplete , 

but a r eleased WCB does  not  contain TODOs. 

0 

G069 Spaces are used instead of tabs  for  trailing  white spac e in the s ource code .  0 

G070 The s ize of one line in t he soft ware code is  limited to 120 characters .  0 

G071 Start brackets are added on the same line as t he statement  to whic h they 

apply  but add ending b rackets on a new line .  

0 

G072 Bracket s ar e used in a ll cases , even for s ing le line statements .  0 

G073 The s ource code confor ms to  JavaDoc convent ions defined by Sun.  0 

G074 Public and protected c lass  variables and instanc e var iables  are tagged with 

JavaDoc.  

0 

G075 The JavaDoc  does not  conta in references  to doc uments t hat might not  be 

accessible by external dev elopers .  

0 

G076 Genera l WCB c lasses confor m to the defined naming  conventions .  0 

G077 Element c omponent c lasses  confor m to the defined naming c o nventions.  0 

G078 Element c omponent c lasses  confor m to the defined hierarchy .  0 

G079 Media Item component c lasses  confor m to the defined naming  conv entions .  0 

G080 Media Item component c lasses  confor m to the defined hierarchy .  0 

G081 Panel component  c lass es confor m to t he defined naming  convent ions .  0 

G082 Panel component  c lass es confor m to t he defined hierarchy .  0 

G083 The domain us ed for naming  is approved upon by  GX and returned by 

ComponentBundleDefini tion.getDomain () .  

X 

G084 The WCB ID is approved upon by  GX and returned by 

ComponentBundleDefini tion.get WCBId( ) .  

X 

G086 The names pace URI  meets t he syntax  

http:// www.wcmexchange.com /<WCB ID> .  

X 

G087 The prefix  equals  the WCB ID.  X 

G089 Package names used in the s ource code of the WCB confor m t o the package 

naming  guidelines as defined by  the Sun coding  conv entions.  

X 

 

G090 Top lev el Java package names  follow the syntax  <domain>. <WCB ID >.  X 

G092 Top lev el Java package names  of eac h component  contained by t he WCB 

follow the syntax : <domain>.<WCB  ID >.<Component  ID >.  

0 

G093 The package names of t he component are post  f ixed wit h t he type of the 

component  as defined.  

0 

G094 Java c lass es that  do not  belong  to one partic ular component  within the WCB 

are located in either the WCB root  package or a s ub pa ckage of t hat root 

package.  

0 

G095 The Artifact ID in t he pom.xml  equals  the WCB ID.  X 

G096 The Group ID in the pom.xml  equals  the domain.  X 

G097 The ID of the component bundle definition defined in the activat or of t he 

WCB c onfor ms  to the defined synta x .  

X 

G098 The ID of each component  definition defined in the activator of the WCB 

confor ms t o the defined syntax  and only c onta ins  characters in the range [a -

z].  

X 
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G099 All I ds and properties  defined in G4.4.x  only  use lower c ase letters .  X 

G101 The name of t he RBAC category confor ms to the sy ntax  <top level 

domain>.<WCB ID>.<Component ID> .  

X 

G102 The t echnica l name of each RBAC per mission is  prefixed wit h t he technica l 

name of t he RBAC category, fo llowed by  a dot .  

X 

G103 Tec hnica l names of categor ies  and per miss ions are in lower cas e, do not  

contain s paces  and separate words  are separated by a dot .  

X 

G104 For CRUD actions the defined naming  conv entions  are used.  0 

G105 In user  documentation t he defined naming  conventions  are us ed for 

WebManager assets.  

0 

G106 All names of labels, Java c lass es, methods, properties, etc. are in US 

Eng lish unless they r epres ent  trans latable labels  pres ented to t he end -user .  

X 

G107 The CMU-SEI does  not increas e 15.  0 

G108 Online help cover ing  the vis ible components  co nta ined by  the WCB is  

available .  

X 

G109 An API is  exposed by  a domain object int erface when it  cons ists of getters 

and setters for  properties of that  domain object .  

X 

G110 Implementations of a domain object interface is postfixed with òImpl ó.  X 

G111 An API is  exposed as a s ervice when t he API creates or deleted domain 

objects or  operates  on multiple domain objects .  

X 

G112 An API service is preferably post  fixed with òManagementService ó.  0 

G113 An API method handles  an exception int ernally  if it is  r ecoverable.   X 

G114 An API method throws a checked exception if it is unrecov erable and occ urs 

in an area outside the immediate control of the program.  

X 

G115 A WCB defining  RBAC per missions  exposes  the ident ifiers of thes e 

per missions in the API.  

X 

G116 Identifiers us ed by  a WCB ar e defined in one c lass as  public s tatic 

final fields  of that c lass .  

0 

G117 A WCB expos es its identifiers by  expos ing  the c lass as  defined by G116.  0 

G118 Any  c lass or  interfac e t hat is exposed by a WCB as API should be conta ined 

by a package called òapi ó directly under the WCBs root package, or by a 

sub package of this package.  

X 

G119 If content is stored in a relational database, the SQL scripts to create t hose 

database tables should be contained by the WCB in a / sqlscripts  

directory .  

X 

G120 Each WCB s hould come with a unit  test or test bundle that has a code 

coverage of at  least 10%..  

0 

G121 The WCB ID only  contains c haracters in the range [a -z].  X 

G122 The domain only  contain s characters in t he range [a -z] separated by  dot s.  X 

G123 In JSP, use t he JSTL escapeXML()  function to proper ly  escape strings in 

the HTML output .  

X 

G124 The contenttype of a Media Item component , defined by  the 

@ContentType  annotation, must  equal t he WCB ID .  

X 

G125 Use the Entity Manager as DAO implementation to store entities in the JCR  

when possible.  

0 

G126 Installation of resources  on whic h a WCB depends  do not require a s erver X 
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restart.  

G127 Framework  labels  are grouped s eparately  in t he language resource fi les .  0 

G128 Language fi les  are at  l east be available for US Eng lish.  X 

G129 An API method throws an unchecked exception if it is unrecov erable and 

occurs in an area inside the immediate control of the program.  

X 

G130 Unchecked except ions are not  conta ined by  the throws  c lause of the 

method signature .  

X 

G131 A new checked exception ty pe is  us ed as  wrapper for multiple checked  

except ions  in case the amount  of thrown c hecked exception exceeds  five.  

0 

G132 The JavaDoc  expla ins c lear ly  how the c lass  or inter face should be used, 

preferably by using c ode examples.  

0 

G133 For each package conta ined by the WCB a package.htm l  is provided that 

clarif ies  the pur pose and cont ents of the package .  

0 

G134 HTML generated by the JSPs for rendering the Website environment should 

be XHTML 1.0 trans itional c ompliant.  

0 

G135 If a method of a  c lass implements a method of an interfac e, refer to the 

JavaDoc of the interfac e using t he {@inheritDoc}  annotation.  

0 

G136 The bundleSymbolicName  in the pom.xml  matches the syntax  

<domain>.<WCB ID>  

X 

G137 [Only for pr esentation WCBs]: the presentat ion WCB is self-s uffic ient and  

does  not depend on any  resource provided by  another  WCB.  

X 

G138 [Only for pres entation WCBs]: JSPs copied from the orig ina l WebManager 

plat for m presentation ar e c opied to the s pec if ied director y.  

X 

G139 [Only  for  pres entation WCBs]: The va lue of the name attribute in the 

descriptor of a JSP is prefixed by  the WCB ID.  

X 

G140 [Only for presentation WCBs ]: Static fi les used by t he presentation WCB are 

located in a subdirectory t hat equals the WCB  ID. 

X 

G141 The soft ware does not contain cod e snippets that are uncommented, not  

used or  duplic ate s of other code snippets in the same WCB.  

0 

G142 Media item JSPs that dis play the cont ent of a media item , conta in a check if 

the media item has not a lread y been rendered before within the same 

request.  

X 

G143 Use the Link.li nkAttributes  method to build links in a  JSP.  X 

G144 Implement  caching  proper ly by providing  ssiõs.  X 
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3  G UIDELINES  

 

3.1  GUI  g uide li nes  for  th e ed it  en vi ron men t  

The GUI guidelines for the edi t environment are described in a separate document , see [1 ]. This  

document prov ides in an -depth overview of a ll GUI guidelines.  From thes e GUI guidelines we 

define the following  guidelines:  

 

Reference  Description  Guide line  

[1] section 1.3  The HTML rendering the UI confor ms to the bas ic layout, us ing  

a table  of c lass  widgetgrid.  

G001 

[1] section 1.5  The HTML rendering  the UI us es only the defined CSS c lasses. G002 

[1] section 2.1  The UI confor ms  to t he defined basic  guidelines G003 

[1] chapter 2 

except  section 2.1  

The UI uses the widgets supported by the WebManager  

plat for m.  

G004 

[1]  c hapter 3  The JSPs render ing the HTML use the JSP tags offered by the 

WebManager plat for m as  much as  possible 

G005 

[1] chapter 4  The UI confor ms  to t he defined UI interact ion patterns  G006 

 

3.2  Arch it ectu ra l gu ide l ine s  

A des ign pattern  is a genera l repeatable solut ion to a c ommonly occurring problem in soft ware 

design. A design pattern is not a finis hed technica l des ign that can be transfor med direct ly into 

software c ode. Inst ead it is a description or template for how to solv e a problem that can be us ed 

in many different situations.  For WCB development we will prov ide a few design patterns  that will 

contribute to a proper WCB archit ecture .  

3.2.1  Abstract ion layers  

Separating the app lic ation in s evera l abstraction layers is  a good design princ iple whic h prevents 

tight coupling of the s oftware. Loos e coupling by introducing abstraction layers makes t he 

software v ery f lex ible, pluggable and exten sible which is very important for a compo nent bas ed 

applic ation like WebManager.  

Developed WCBs should apply this design pattern to be f lex ible, pluggable and ext en sible 

thems elv es. The picture below s hows the severa l abstraction layers  in W ebManager:  
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Figure 1. WebManager Abstraction layers 

 

In the appr oach depict ed above there is a v ery c lean s eparation of responsibilit ies by the sev era l 

applic ation lay ers as a ls o depicted below:  

 

 

Figure 2. Applicat ion abstraction layers  

 

The layers a lso confor m to the MVC (model-view -controller) pattern; a  controller deter mines t he 

model and ret urns t he view to render  the model.  

 

User  in terface layer  

The user interface layer defines different views for displaying the model  that is provided by its 

controller . Such a view may be an ôedit viewõ for editing an element in the Edit environment or a  

ôWebs ite viewõ for rendering the element on the website. The views are creat ed and mainta ined  

by the controller . In Spring MVC such a view can be a JSTL view (JSP), Redirect view, Download 

view, or actua lly  any  view since views  are agnostic  in Spring  MVC. 

 

Web layer  
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The web layer is responsible for a ll communication bet ween t he model and the view. It retrieves  

the HTTP requests, generates the view and r eturns the result . The controller uses a data transfer  

object, ca lled the FormBack ingObject , to hold the data that must be render ed by t he v iew or  

to hold data s ubmitted from an HTML for m by an end-user. The controller handles the transfer of 

property va lues between the FormBackingObject  and t he Bus iness objects it repres ent s. The 

FormBackingObject  will be c losely related to one or more Business objects in the Domain 

model layer but is not necessarily the same. For the Edit environment  the controller  will be a 

Spring  MVC controller , for  the Websit e this will be t he Cont r oller Servlet .  

The controller is the s pider in the web; it is res ponsible for handling a ll r equests and returning  

the proper res ults. The Web layer  typic a lly has  dependencies  with a ll ot her  lay ers.  

 

Services layer  

The servic es lay er exposes sev era l s ervices to softwar e components like authorization ,  

configuration, preferenc es,  session management and transaction management . Servic es provide 

business log ic that involv es multiple bus iness objects. Bus iness  objects t hemselves usually  only  

contain log ic to update or  r etrieve its own properties.  

 

Pers is tence layer  

The persistence layer is res ponsible for persisting  the business objects invoked by the controller . 

It is a good practice to define a DAO to prev ent the Business object to c ontain dependencies with 

a particul ar persistence implementation like the JCR or  JDBC calls.  

 

Domain  model layer  

The domain model layer c onta ins a ll business log ic; business objects and bus iness  rules.  The 

domain model objects ar e implemented as PO JOs and do not contain references  to any of  t he 

other lay ers. The sev era l other layers however may refer to objects in the domain model layer. 

The business objects usually contain only bus iness logic to update and retrieve their own 

properties. When bus iness logic involves multiple bus iness objects , it is recommended t o us e a 

service instead.  

 

Abstrac tion layers in  a WCB  

To identify the sev era l abstraction layers c lear ly in a WCB the following guidelines should be 

followed:  

Á The Business O bject is implemented as POJO and does not conta in  any referenc e to a 

controller, for m back ing object or DAO . It may however conta in service referenc es or 

references t o other  Business objects [ G007].  

Á The Business Object does not conta in properties or logic of whic h its only purpose is the view 

[G008] . An example viola ting this guideline would be defining a property ôselectedBook ô 

that is  not persisted but only  temporarily  stores  the user s election in the v iew.  

Á The FormBackingObject  is implemented as POJO and does not hav e any reference to a 

controller , business object  or DAO . It  may contain refer ences to other  

FormBackingObjects . [ G009] .  

Á The FormBackingObject  reflects the properties and logic t o be rendered by the view and 

not the properties and log ic of the Business  object from whic h it r etrieves  va lues . [ G010].  

Á The FormBackingObject  and Bus iness O bject  is  not one and the same object [ G011].  

Á Use the copyProperties  method of  org.springf ramework.beans . BeanUtils  to 

transfer va lues from FormBackingObject  to Business  object or  vice versa [ G012].  
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Á The controller is a separate c lass (not mixed with Bus iness object and/or  

FormBackingObject ) and implements a ll controller log ic like creating , updating and 

deleting FormBackingObjects ,  Business  Objects and the  views [ G013].  

Á Persistence log ic is not c ontained by the Business object bu t implemented in a s eparate DAO 

[G014] .  Recommended is to us e the Entity Manager (A DAO  implementation that c urrent ly  

supports only the JCR), available from WebManager 9.3 and later [ G125] .  Not e that t he 

current WebManager API does not yet support this for  element business objects, for that  

reason this  guideline is  optional.  It is  the pr eferred way for a ll other  cases.  

Á JSPs do not  conta in SQL statements or other persistence implementation s pec if ic logic  

[G015] .  

3.2.2  WCB completeness 

A WCB is intended to be an individual c omponent that conta ins a ll r esources (like images, Java 

code and XML fi les) that contribut e to the functionality of that WCB. If the proper working of a  

WCB would r equire for example a c hange to the web.xml  of the Web applicat ion, this breaks the  

ôone click deploymentõ concept of a WCB. A WCB must be capable of being deployed on any 

WebManager insta llation and work proper ly as long as a ll its dependencies are available [ G016].  

Dependencies may be service dependencies, dependencies wit h other WCBs but a ls o dependenc ies  

on ot her resources that require us er interact ion  t o make those available . The changes however  

may not require a server restart  [G126] . A good example is the need for a manual execution of an 

SQL script to insta ll r equired database tab les . A bad example is t he need for modif ication of t he 

web.xml  whic h would require a s erver restart. All dependenc ies ot her then service dependenc ies  

or WCB dependencies s hould be documented. 

3.2.3  Code complexi ty  

Writing readable code contribut es to the mainta i nability of the s oft ware code and makes the 

software less error -prone since it easy to understand what t he c ode does , and is s upposed to do. 

For deter mining an objective measurement of software complex ity the so ca lled Cyclomat ic 

Complex ity Number  can be deter mined. A definition of the CMU -SEI interpretation of this number  

can be found on http://www.s ei.c mu.edu/str/descriptions/cyc lomatic_body .ht ml  

It is recommended that  the CMU -SEI of the soft ware does  not  increase 15 [G107 ].  

 

3.3  Migra t ion  gu ide l ine s  

3.3.1  Versioning  

Each WCB has a version number that cons ists of three numbers with the following meaning  

[G017] :  

 

Á Major  vers ion  

A major soft ware updat e of the WCB. Suc h an update may change ex posed APIs which 

may c ause incompatibility with WCBs  that  depend on it .  

Á Minor  vers ion  

A backwards compat ible WCB update.  The exposed API will not be changed and WCBs  

that depend on this WCB will thus be compatible with this version updat e. The API might  

be extended wit h additional functions.  

Á Micro  vers ion  

Update without  any  change on int erface of publis hed s ervices.  


