XMLBeanReader.java

001
002 import java.beans.*;
003 import java.io.*;
004 import org.w3c.dom.*;
005 import com.ibm.xml.parser.*;
006 import java.lang.reflect.*;
007 import java.util.*;
008 import TestBean1;
009
010 public class XMLBeanReader {
011
012   public static void p(String s) {
013     System.out.print(s);
014   }
015
016   public static void P(String s) {
017     System.out.println(s);
018   }
019
020   public static void pe(String s) {
021     System.err.print(s);
022   }
023
024   public static void Pe(String s) {
025     System.err.println(s);
026   }
027
028   public static void D(String s) {
029     Pe(s);
030   }
031
032   //
033   // XMLBeanReader
034   //
035   public XMLBeanReader() {
036   }
037
038   // Use the Introspector to return an array of property descriptors for
039   // bean class c.
040   protected static PropertyDescriptor[] getPropertyDescriptors(Class c)
041        throws IntrospectionException {
042
043          BeanInfo   beaninfo = Introspector.getBeanInfo(c);
044          return beaninfo.getPropertyDescriptors();
045   }
046
047   // Setting a property of a bean
048   public static void setProperty(Object jb, String sName, Element e,
049                           PropertyDescriptor pd) {
050
051     // Merge adjacent text nodes, if any
052     e.normalize();
053
054     D("--- SetProperty " + sName);
055
056     // There are plenty of things that can go wrong here, so
057     // let’s just catch exceptions and report on them.
058     try {

059
060       // We permit property values that can be represented
061       // as a String, or property values that are themselves
062       // JavaBeans. Here we search all child nodes of this node,
063       // looking for nonempty text nodes or a child node
064       // of type "JavaBean".
065       String value = null;
066       Element eJavaBean = null;
067       NodeList nl = e.getChildNodes();
068
069       for (int i = 0; i < nl.getLength(); i++) {
070         Node n = nl.item(i);
071
072         // Found a text node
073         if (n instanceof Text) {
074           value = n.getNodeValue();
075         }
076
077         // Found a JavaBean node
078         if (n instanceof Element) {
079           if (n.getNodeName().equals("JavaBean")) {
080             eJavaBean = (Element)n;
081           }
082         }
083       }
084
085       D("Value of " + sName + " is ’" + value + "’");
086
087       // Get the set accessor for the property. If it’s null, there’s
088       // nothing we can do. We’ll use this method somewhere no matter
089       // how we set the property.
090       D("Getting setter for pd " + pd.toString());
091       Method setter = pd.getWriteMethod();
092       D("Setter is " + isNull(setter));
093       if (setter == null)
094         return;
095
096       // Handle indexed and non-indexed property descriptors separately
097       if (!(pd instanceof IndexedPropertyDescriptor)) {
098
099         // Is this property of a primitive type? If so, convert the String
100         // to that type as appropriate, and call "set" function. Simple.
101         Class propType = pd.getPropertyType();
102         if (propType == null)
103           return;
104         D("Property type of " + sName + " is " + propType.toString());
105
106         // This variable will hold the list of arguments to the
107         // setter method.
108         Object[] setterArgs = null;
109
110         if (propType.isPrimitive()) {
111           // All primitive types except for Character have a constructor
112           // that uses "String" as an argument.
113           if (propType == char.class) {
114             char c = (char)(Integer.decode(value).intValue());
115             setterArgs = new Object[] { new Character(c) };
116           } else {
117             // Select wrapper class
118             Class wrapper;
119             if (propType == boolean.class) wrapper = Boolean.class;

120             else if (propType == byte.class) wrapper = Byte.class;
121             else if (propType == int.class) wrapper = Integer.class;
122             else if (propType == long.class) wrapper = Long.class;
123             else if (propType == float.class) wrapper = Float.class;
124             else if (propType == double.class) wrapper = Double.class;
125             else {
126               D("Can’t find wrapper for " + propType.toString());
127               return;
128             }
129
130             // Get the constructor for the type that takes a
131             // String as an argument
132             D("Getting ctor");
133             Class[] argTypes = { String.class };
134             Constructor ctor = wrapper.getConstructor(argTypes);
135             D("ctor is " + isNull(ctor));
136
137             // Create an instance of the object the setter is expecting
138             Object[] ctorArgs = { value };
139             Object setterArg = ctor.newInstance(ctorArgs);
140             D("setterArg is " + isNull(setterArg));
141
142             D("Setting " + sName + " to ’" + setterArg.toString() + "’" +
143               " via call to " + setter.toString());
144
145             // Invoke the setter with that argument
146             setterArgs = new Object[] { setterArg };
147           }
148         } else {
149
150           // Handle non-primitive types.
151           // 1. If it’s a JavaBean, instantiate the JavaBean it
152           // represents, use the new Bean to set the property.
153           // 2. If the setter() method for the property takes
154           // a single string as its argument, call that setter
155           // method.
156           // 3. If we can construct a value of the type corresponding
157           // to the property’s type, do so, and then call the
158           // property’s setter method.
159           // Otherwise, we just can’t set this property.
160           // So, set the property based on one of these strategies:
161
162           // [1] Is this property’s type represented as a JavaBean
163           // in the XML document? The "CLASS" attribute of any
164           // JavaBean that appears here must be assignable to the propType
165           // in order for this to make sense. Note that the "CLASS"
166           // of the bean in the XML tree may be either of the property
167           // type OR a subclass of that property type.
168           if (eJavaBean != null) {
169             String jbClassName = JBClassName(eJavaBean);
170
171             D("jbClassName = " + jbClassName);
172
173             // Check to see if it’s possible to assign the JavaBean
174             // class in the document to the class of the property
175             // If so, instantiate the JavaBean from the document node
176             // and assign the property.
177             if (jbClassName != null) {
178               D("loading JB");
179               Class docBeanClass = Class.forName(jbClassName);
180

181               if (propType.isAssignableFrom(docBeanClass)) {
182                 Object argBean = instantiateBean(eJavaBean);
183
184                 D("Setting " + sName + " to ’" + argBean.toString() + "’" +
185                   " via call to " + setter.toString());
186
187                 // Invoke the setter with that argument
188                 setterArgs = new Object[] { argBean };
189               }
190             }
191           }
192
193           // [2] Does the "setter" function take a single string
194           // as its argument? If so, use "value" to set it.
195           if (setterArgs == null) {
196             Class[] setterParameterTypes = setter.getParameterTypes();
197             D("Setter has " + setterParameterTypes.length + " args");
198
199             if (setterParameterTypes.length == 1 &&
200                 setterParameterTypes[0] == java.lang.String.class) {
201                 setterArgs = new Object[] { value };
202             }
203           }
204
205           // [3] Can we create one of these by passing a String to
206           // a ctor?
207           Constructor ctor = null;
208           try {
209             ctor = propType.getConstructor(new Class[] { String.class } );
210           } catch (Exception exc) {
211             // Ignore exceptions
212           }
213
214           // If we got a constructor, use it to create the argument
215           // to the setter, then call the setter
216           if (ctor != null) {
217             Object arg = ctor.newInstance(new Object[] { value });
218             setterArgs = new Object[] { arg };
219           } else {
220             // We can’t construct the object with a string
221           }
222         }
223
224         // At this point we have either figured out what argument
225         // to pass to the setter, or we simply don’t know what
226         // to do.
227         if (setterArgs != null) {
228           setter.invoke(jb, setterArgs);
229         } else {
230           D("Can’t set property " + sName);
231         }
232       }
233
234       // Handle indexed property types
235       else {
236       }
237     } catch (Exception exc) {
238       Pe("setProperty: " + exc.toString());
239       Pe("target exception: " + exc.toString());
240       exc.printStackTrace();
241

242       if (exc instanceof InvocationTargetException) {
243         Throwable te = ((InvocationTargetException)exc).getTargetException();
244         Pe("-->target exception: " + te.toString());
245       }
246     }
247
248     D("Finished setProperty(" + sName + ")");
249   }
250
251   public static String isNull(Object o) {
252     return ((o == null) ? "null" : "not null");
253   }
254
255   // Given an XML document element whose type is "JavaBean",
256   // return the value of its "CLASS" attribute. Return null
257   // if anything goes wrong
258   protected static String JBClassName(Element eJavaBean) {
259     /// Get bean class name and create bean based on name
260     Attr jbClassAttr = eJavaBean.getAttributeNode("CLASS");
261     if (jbClassAttr == null)
262       return null;
263     String jbClassName = jbClassAttr.getValue();
264     return jbClassName;
265   }
266
267   // Instantiate the JavaBean, and set all of its properties
268   // The element must be of type "JavaBean"
269   public static Object instantiateBean(Element eJavaBean)
270     throws IOException, ClassNotFoundException, IntrospectionException {
271
272     if (!eJavaBean.getNodeName().equals("JavaBean")) {
273       D("Can’t get JavaBean name");
274       return null;
275     }
276     D("Trying to get class attr");
277
278     String jbClassName = JBClassName(eJavaBean);
279     D("Got jbClassName: " + jbClassName);
280
281     Object jb = Beans.instantiate(null, jbClassName);
282     D("Created JavaBean(" + jbClassName + "): " + jb.toString());
283
284     // Get the "Properties" node, which contains all
285     // "Property" nodes
286     NodeList   kidNodes = eJavaBean.getChildNodes();
287
288     Element eProperties = null;
289     for (int i = 0; i < kidNodes.getLength() && eProperties == null; i++) {
290       Node n = kidNodes.item(i);
291       if (n instanceof Element && n.getNodeName().equals("Properties")) {
292         eProperties = (Element)n;
293       }
294     }
295
296     // Get all "Property" elements for this bean
297     NodeList nPropertyNodes = eProperties.getChildNodes();
298     D("Got " + nPropertyNodes.getLength() + " child nodes of properties");
299
300     // Create a vector of child Elements which have a tag name "Property"
301     Vector vProperties = new Vector();
302     for (int i = 0; i < nPropertyNodes.getLength(); i++) {

303       if (nPropertyNodes.item(i) instanceof Element) {
304         Element e = (Element)nPropertyNodes.item(i);
305         if (e.getNodeName().equals("Property")) {
306           vProperties.addElement(e);
307         }
308       }
309     }
310
311     // Use the introspector to get the property descriptors
312     // for this bean.
313     PropertyDescriptor[] pds = getPropertyDescriptors(jb.getClass());
314     D("Got " + pds.length + " property descriptors");
315
316     // Create a hash table of property names and property descriptors
317     Hashtable htpd = new Hashtable();
318     for (int i = 0; i < pds.length; i++) {
319       htpd.put(pds[i].getName().toLowerCase(), pds[i]);
320       D("Hashing " + pds[i].getName().toLowerCase() + ": " + isNull(pds[i]));
321     }
322     D("Done hashing");
323
324     // For each Property element in the nPropertyNodes list,
325     // set the appropriate property by calling the
326     // appropriate set function. Any properties in the XML for
327     // which no PropertyDescriptors exist are ignored.
328     // This handles elements like:
329     // 3
330     for (int i = 0; i < vProperties.size(); i++) {
331       try {
332         // Property name
333         Element e = (Element)(vProperties.elementAt(i));
334         String sPropertyName = e.getAttribute("NAME");
335         D("Got property " + sPropertyName);
336
337         PropertyDescriptor pd =
338           (PropertyDescriptor)htpd.get(sPropertyName.toLowerCase());
339         D("PD is " + isNull(pd));
340         if (pd == null) {
341           D("Couldn’t get property descriptor for property " + sPropertyName);
342           continue;
343         }
344
345         // set the property based on its type, etc.
346         setProperty(jb, sPropertyName, e, pd);
347       } catch (Exception e) {
348         // Any problem that happens here, TOO BAD!
349         // This could be changed to throw an exception
350         Pe("instantiateBean: " + e.toString());
351         e.printStackTrace();
352       }
353     }
354
355     D("Created new JavaBean of type " + jbClassName);
356
357     // Return the newly-instantiated JavaBean.
358     return jb;
359   }
360
361   // Read from a file
362   public static Object readXMLBean(String s)
363     throws IOException, ClassNotFoundException, IntrospectionException {

364     return readXMLBean(new File(s));
365   }
366
367   // Read a Bean’s state from an XML file
368   public static Object readXMLBean(File f)
369     throws IOException, ClassNotFoundException, IntrospectionException {
370     FileReader fr = new FileReader(f);
371     D("Created file reader");
372     Object o = readXMLBean(fr);
373     return o;
374   }
375
376   // Read a Bean’s state from a character stream
377   public static Object readXMLBean(Reader r)
378     throws IOException, ClassNotFoundException, IntrospectionException {
379
380     // Read document from XML file
381     Parser parser = new Parser("Input");
382     D("Created parser");
383
384     Document d = parser.readStream(r);
385     D("Got document " + isNull(d));
386
387 //    ((TXDocument)d).printWithFormat(new PrintWriter(System.out));
388
389     Element eJavaBean = d.getDocumentElement();
390     D("eJavaBean is " + isNull(eJavaBean));
391
392     Object o = instantiateBean(eJavaBean);
393
394     return o;
395   }
396
397   // Reads XML from a file, creates the corresponding JavaBean,
398   // and then prints the bean by calling its "print()" method (if
399   // it has one.)
400   public static void main(String args[]) {
401     try {
402       Object b = readXMLBean(args[0]);
403       try {
404         Method printer = b.getClass().getMethod("print", null);
405         P("--- Read a JavaBean of type " + b.getClass().getName());
406         printer.invoke(b, null);
407       } catch (Exception ee) {
408         P("Unable to print JavaBean");
409       }
410     } catch (Exception ee) {
411       P("Couldn’t read JavaBean from file " + args[0]);
412       ee.printStackTrace();
413     }
414   }
415 }
416