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Abstract : A method descri bi ng plant s¡¯ growth model s by XML script was presented and a knowl2

edge engine component script t hrough int roducing component2technology was const ructed. The

st ructure i s based on Observer pat tern which can deal wi th the information of diff erent f unction

nodes of XML script by using diff erent f unction classes. For the three variables def i ned in XML

script , a template class similar to C + + i s developed to deal wi th normalization so as to reduce

code¡ s̄ redundancy. The knowledge engine component object regards the XML script of growth

model as i t s self property. By i nterpreti ng XML script i n real2time and drivi ng the growth of vi r2

t ual plant component object , i t makes agronomy knowledge contai ned in plant s¡¯ model s separate

f rom the development platform of vi rt ual plants experiment system and vi rtual plant s compo2

nents. For convenience of test , t he mul ti2t hread i s used to ensure that knowledge engine i s under

the external cont rol and breaks interpreting at any moment when i t i s running. Through the

whole vi rt ual growing process of the corn , i t i s verif ied that the mathematic model of plant mor2

phology can be integrated wi th the di splay model of plant morphology by the proposed knowledge

engine and vividl y demonst rates the growing process of plant .

Keywords: real2time interpreti ng ; component2technology ; plant s¡¯ growth model ; XML script
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¡¡ ¡¡ÐéÄâ×÷Îï Éú³¤Ïµ Í³ ¿ª·¢ Æ½Ì¨ ¿ÉÎª ÓÃ»§Ìá ¹©×ÔÖ÷

¿ª·¢ ÐéÄâ×÷Îï Éú³¤ Ïµ Í³ µÄ̧÷ÖÖ¹¦ ÄÜ. ¸ÃÆ½Ì¨ »ùÓÚ×é

¼þ¼¼Êõ,²¢²ÉÓÃÖªÊ¶ÒýÇæ×é¼þ¶ÔÐéÄâ×÷Îï ½øÐÐÉú³¤

Çý¶¯ . Æ½Ì¨ Ö»Ðè¼òµ¥µØÌá ¹©Ò»̧ö ÈýÎ¬ ¿ÉÊÓ»¯ ×°Åä»·

¾³ ,ÖªÊ¶ÒýÇæ×é¼þ¡¢Æ÷¹Ù×é¼þµÈ¿ÉÔÚ̧Ã»· ¾³ÖÐÈÎÒâ×°

Åä,½ Á̈¢̧÷ÖÖ×é¼þ¼äµÄ¹ØÏµ ,´Ó¶ø¿ª·¢ ³öÐéÄâ×÷Îï Êµ

ÑéÏµ Í³ .

ÔÚÉú³¤Ä£ÐÍ½Å±¾ÀïÈô¶¨ÒåÁË×÷Îï Éú³¤µÄ̧÷ÖÖ²Î

Êý ,ÖªÊ¶ÒýÇæ¾ÍÄÜ̧ù ¾ÝÕâÐ©²Î ÊýÀ´¿ØÖÆ×÷Îï µÄ¾ßÌå

Éú³¤ ,¼ ẾµÊ±¿ØÖÆ×÷Îï Éú³¤ÔªËØµÄ±ä»¯ ,²¢ÄÜ¹Û²ì ×÷

Îï Éú³¤µÄ¹ý ³Ì . ËùÒÔ,ÒªÇóÖªÊ¶ÒýÇæÔÚ½âÊÍÖ Ð́ÐÉú³¤

Ä£ÐÍ½Å±¾µÄÍ¬Ê±ÄÜ×öµ½ËæÊ±ÖÐ¶Ï ,ËæÊ±½ÓÊÜÐÂµÄ²Î

Êý ,¼ Ò́ªÇóËüÊÇË«Ïò ¿É¿ØµÄ.

1 ¡¡ÖªÊ¶ÒýÇæ×é¼þ¼°ÊµÏÖ·½·¨

1. 1 ¡¡Éú³¤Ä£ÐÍ½Å±¾

Éú³¤Ä£ÐÍ¾ÍÊÇ½«×÷Îï ¼°Æä»· ¾³Òò×Ó×÷Îª Ò»̧öÕû

Ìå ,Ó¦ÓÃÏµ Í³ ·ÖÎö µÄÔ­ÀíºÍ ·½·¨ ,×ÛºÏ ´óÁ¿µÄÖªÊ¶¶Ô

×÷Îï µÄÉúÓý¡¢Éú³¤µÄÉúÀí¹ý ³Ì ¼°Æä»· ¾³¹ØÏµ µÄÊµÑé

Êý¾Ý¼ÓÒÔÕûºÏ ¡¢̧ÅÀ¨ºÍ Á¿»¯ ·ÖÎö ¶ø½ Á̈¢ÆðÀ´µÄÊýÑ§

Ä£ÐÍ. ½«³éÏó ³öÀ´µÄ¾ßÓÐÊµ¼ÊÒâÒåµÄ¹« Ê½¡¢²Î Êý¡¢±ä

Á¿µÈÓÃXML ÓïÑÔ°ü×°ÆðÀ´ ,ÐÎ³ÉÉú³¤Ä£ÐÍ½Å±¾[ 2 ] ,

ÕâÑùµÄÖªÊ¶ÒýÇæ¾Í¿ÉÒÔ̧ù ¾Ý½Å±¾À´¿ØÖÆ×÷Îï µÄÉú

³¤ .

112 ¡¡ÖªÊ¶ÒýÇæ×é¼þ

Éú³¤Ä£ÐÍµÄ XML ½Å±¾ÎÄ¼þÃèÊöÁË»· ¾³¡¢×÷Îï

ÏÈÌì ÒòËØµÈÊý¾ÝÓë×÷Îï Éú³¤ÐÎÌ¬±ä»¯ (Ê±¼äÓë¼ º̧Î )

Ö®¼äµÄ¹ØÏµ ,ÖªÊ¶ÒýÇæ×é¼þËù×öµÄ¹¤ ×÷ÊÇ¶Ô½Å±¾½ø

ÐÐ·ÖÎö ,´ÓÖÐÌá È¡³ö Ò»Ïµ ÁÐ¾ßÓÐÊ±ÐòÐÔµÄÊýÖµÔËËã

ºÍ Âß¼­ÔËËã,Ê¹Ïµ Í³ ÖÐ¿ÉÇý¶¯ ×÷Îï Æ÷¹Ù×é¼þ¶ÔÏó µÄ

ÊôÐÔ·¢ Éú̧Ä±ä. ´Ó¼¼Êõ½Ç¶ÈÀ´½² ,¾ÍÊÇÍ¨ ¹ý Å©Ñ§ÖªÊ¶

°ÑÓ°Ïì ×÷Îï Éú³¤µÄ̧÷ÖÖÒòËØ¾­¹ý Ò»Ïµ ÁÐÑÝËã,Éú³É

×÷Îï ¸÷¸ö½×¶Î µÄÉú³¤ Á¿,È»ºó°ÑÕâ̧ö Éú³¤ Á¿×÷Îª ×÷

Îï Æ÷¹Ù¶ÔÏó µÄ¿ØÖÆÆ÷¹ÙÐÎ±äµÄÊôÐÔÖµ,Çý¶¯ Æ÷¹ÙµÄ

Éú³¤ .

Îª ÁË¿ØÖÆ×÷Îï Éú³¤ ,±¾ÎÄÊ¹ÓÃ¶àÏß ³Ì ¼¼ÊõÉè¼Æ

ÁËÖªÊ¶ÒýÇæ×é¼þ,¿ÉÒÔËæÊ±ÖÐ¶Ï ×÷Îï µÄÉú³¤ ,¸Ä±äÓ°

Ïì ×÷Îï Éú³¤µÄ²Î Êý. ÖªÊ¶ÒýÇæ×é¼þ½á¹¹ ÈçÍ¼ 1 ËùÊ¾.

Í¼ 1 ¡¡ÖªÊ¶ÒýÇæ½á¹¹

113 ¡¡»ùÓÚObserver Ä£Ê½µÄÖªÊ¶ÒýÇæ½á¹¹

±¾ÎÄÊ¹ÓÃÎ¢ Èí·¢ ²¼µÄM SXML 410 ¶ÔXML ½Å

±¾½øÐÐ½âÎö ,Éú³ÉÎÄµµ¶ÔÏó Ä£ÐÍ (DOM) µÄÎÄµµÊ÷,

Í¨ ¹ý ¶ÔDOM Ê÷½øÐÐ±éÀúÀ´·ÃÎÊ XML ½Å±¾ÖÐµÄÐÅ

Ï¢ ½Úµã. ½âÊÍ¹ý ³Ì ·ÖÎª 4 ¸ö²¿·Ö ,°´ ÕÕÃæÏò ¶ÔÏó µÄË¼

Ïë ,¸ù¾Ý̧÷¸ö´¦ ÀíÄ£¿éµÄÌØµãºÍ ¹¦ ÄÜ,¿ÉÒÔ¹¹ ½ Ï̈à Ó¦

µÄ¶ÔÏó ²¢½øÐÐ́¦ Àí .

²ÉÓÃ»ùÓÚObserver Ä£Ê½µÄ½Å±¾½âÊÍ½á¹¹ ,ÔÚ½Å

±¾½âÊÍµÄ¹ý ³Ì ÖÐ°ÑÍ¨ ¹ý ±éÀúDOM Ê÷½øÐÐXML ÎÄ

µµ½âÎö µÄ¶ÔÏó ¿´×÷ÊÇÄ¿±ê ,°Ñ¶Ô¾ßÌå µÄÐÅÏ¢ ½Úµã½ø

ÐÐ¾ßÌå ´¦ ÀíµÄ¶ÔÏó ¿´×÷ÊÇ¹Û²ì Õß,°Ñ½âÎö ¶ÔÏó ¶Ô

DOM Ê÷µÄ±éÀú¿´×÷ÊÇÄ¿±ê×´ Ì¬ µÄ̧ Ä±ä. Ã¿µ±½âÎö

¶ÔÏó ±éÀúµ½Ò»̧öÐÂµÄ½ÚµãÊ±,¾Í½«Õâ̧ö ½Úµã×÷Îª Ò»

¸ö×´Ì¬ ¸Ä±äÊÂ¼þ·¢ ËÍ¸ø¸÷¸ö ¹Û²ì Õß. ¹Û²ì ÕßÔÚÊÕµ½

ÕâÑùµÄ½Úµãºó ,ÔÙ½øÐÐ½ÚµãÐÅÏ¢ ÅÐ¶Ï ÒÔ×ö³ö Ïà Ó¦µÄ

´¦ Àí . ¸ù¾ÝÕâÒ»Éè¼ÆË¼Ïë µÃµ½ÁËÈçÍ¼ 2 ËùÊ¾µÄÀà½á

¹¹ .

¡¡ ¡¡ Í¼ 2 ÖÐµÄ VDatabase¡¢V GrowProcess¡¢VOrg2

Í¼ 2 ¡¡½âÊÍ´¦ Àí¶ÔÏó µÄ¹Û²ì Õß½á¹¹

ProcessÒÔ¼°V VariableProcess Àà́ ú ±í ÁËÔÚ½âÊÍ¹ý

³Ì ÖÐ́¦ Àí ²» Í¬ ÐÅÏ¢ ½ÚµãµÄ́ ¦ Àí Æ÷¶ÔÏó ,ËüÃÇ¶¼́Ó

VNodeLi stener ÖÐ¼Ì³Ð¶øÀ´. ÎÄµµ½âÎö ¶ÔÏó ÔÚÆäÄÚ

²¿Î¬ ³ÖÒ»̧ö V NodeL i stener ÁÐ±í µÄÊý¾Ý½á¹¹ ,ÐèÒª

µÄÊ±ºò½«ÕâÐ©¶ÔÏó ¼ÓÈëV NodeL i stener ÁÐ±í . ½âÎö

¶ÔÏó ÔÚ¶ÔDOM Ê÷½øÐÐ±éÀúµÄ¹ý ³Ì ÖÐ,Ò»µ©±éÀúµ½

ÐÂµÄÐÅÏ¢ ½Úµã ,¾Íµ÷ÓÃV NodeLi stener ÁÐ±í ÖÐËùÓÐ

¶ÔÏó µÄprocessNode( ) ·½·¨ ,²¢ °ÑÐÂµÄÐÅÏ¢ ½Úµã´«

Èȩ̈Ã·½·¨ . ÕâÑù,Àà́¦ ÀíÆ÷¾Í¿ÉÒÔ̧ù¾Ý×ÔÉíµÄÐèÇó¶Ô
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ÊÕµ½µÄÐÅÏ¢ ½Úµã½øÐÐÅÐ¶Ï ,Èç¹û ÊÇ×ÔÉí¸ÐÐËÈ¤µÄ½Ú

µãÔò½øÐÐ́¦ Àí ,·ñ Ôò¾ÍÖ±½Ó·µ »Ø.

114 ¡¡Ïµ Í³ ±äÁ¿́¦ Àí

ÔÚ½Å±¾ÖÐ¶¨ÒåÁËºÜ¶àÏµ Í³ ±äÁ¿À´Ãè»æ×÷Îï µÄÉú

³¤ ,ÕâÐ©Ïµ Í³ ±äÁ¿¾­¹ý Å©Ñ§ÖªÊ¶µÄÑÝËã±ä³ÉÁË×÷Îï

Æ÷¹Ù¶ÔÏó µÄ¿ØÖÆÆ÷¹ÙÐÎ±äµÄÊôÐÔÖµ. ±äÁ¿°üÀ¨ÆÕÍ¨

±äÁ¿¡¢¼òµ¥Êý¾Ý¿â±äÁ¿ºÍ ¸´ ÔÓÊý¾Ý¿â±äÁ¿. ±¾ÎÄÉè¼Æ

ÁË±äÁ¿Ïµ Í³ Àà¶Ô±äÁ¿½øÐÐ́¦ Àí .

ÎÞÂÛÊÇºÎ ÖÖ±äÁ¿,¶¼¾ß±¸Ò»¶¨ µÄ¹² ÓÐÊôÐÔºÍ ²Ù

×÷ ,Èç±äÁ¿±êÊ¶¡¢±äÁ¿ÖµµÈ. ±äÁ¿¾ßÓÐi nt ¡¢double¡¢

st ri ng 3 ÖÖÀàÐÍ ,¶ÔÏó ½á¹¹ ºÍ Ëã·¨ ÓëÖ®ÎÞ¹Ø ,¶ø½Å±¾

½âÊÍ×é¼þ¶ÔÏó È´ÒªÕë¶Ô²»Í¬µÄ±äÁ¿ÀàÐÍÓÐÇø±ðµØ¼Ó

ÒỐ́ ½ º̈Í Ê¹ÓÃ.

Îª ÁË±ÜÃâÉè¼Æ¹ý ¶àÖǾ̧ µÄÀà,¿É²ÉÓÃ·º ÐÍ¼¼Êõ

½â¾öÕâÒ»ÎÊÌâ . ÓÉÓÚÏµ Í³ Ê¹ÓÃJava ×÷Îª ±à³Ì ÓïÑÔ,

¶øÄ¿Ç°Ö÷Á÷µÄ j dk11412 ÒÔÏÂµÄ°æ±¾¶¼²» Ö§³ÖÄ£°å

Àà,ËùÒÔ¾ÍÐèÒª×ÔÖ÷¿ª·¢ ÀàËÆC + + µÄÄ£°åÀà,¸Ã±ä

Á¿Ä£°åÀàÈçÍ¼ 3 ËùÊ¾.

Í¼ 3 ¡¡±äÁ¿Ä£°åÀà

ÀàµÄÉè¼Æ¹Ø¼ü¾ÍÔÚÓÚJava ÖÐObject ÀàÐÍµÄÓ¦

ÓÃ. µ±ÀàµÄÒ»̧ö ¶ÔÏó ÔÚ³õ Ê¼»¯ µÄÊ±ºò ,i nt ¡¢double¡¢

st ri ng 3 ÖÖÀàÐÍµÄÊý¾Ý¶¼±»¸ÃÀàÒÔObject ÀàÐÍ½Ó

ÊÜ,²¢ÔÚÄÚ²¿ÔÙ¼ÓÒÔÇø·Ö. setVal ue() ºÍ getVal ue()

·½·¨ ·Ö±ðÓÃÓÚ̧³ ÖµºÍ È¡Öµ,½ÓÊÜºÍ ·µ »ØµÄ²Î Êý¶¼ÊÇ

Object ÀàÐÍ ,ÕâÑùi nt ¡¢double¡¢st ri ng 3 ÖÖÀàÐÍ¶¼́ï

µ½Í¬Ò»»¯ ,ÆäËû¶ÔÏó ÔÚÊ¹ÓÃÕâ̧ö Àà¶ÔÏó µÄÊ±ºò¿Ȩ́ù

¾Ý¾ßÌå ÐèÒª¼ÓÒÔ×ª»» ,ÄÇÃ´Õâ̧ö Àà¾Í¿ÉÒÔÆðµ½Ä£°å

ÀàµÄ×÷ÓÃ[ 3 ] .

115 ¡¡ÖªÊ¶ÒýÇæ×é¼þµÄÐÎ³É

ÐéÄâ×÷Îï Éú³¤Ïµ Í³ µÄ¿ª·¢ Æ½Ì¨ ÊÇ»ùÓÚ×é¼þ¼¼Êõ

µÄ,Îª ÁËÊ¹ÖªÊ¶ÒýÇæ³ÉÎª ÈýÎ¬ ×°Åä»· ¾³ÖÐ¿É×°ÅäµÄ

×é¼þ,¾Í±ØÐë²ÉÓÃÒ»¶¨ µÄ×é¼þÄ£ÐÍ ,×ñ́ Ó×é¼þ¹æ·¶ .

¿ª·¢ Æ½Ì¨ ¿ÉÑ¡ÓÃJava ÓïÑÔÎª »ù±¾±à³Ì ÓïÑÔ,±ãÓÚ¿ç

Æ½Ì¨ Ó¦ÓÃ,Ïà Ó¦µØÑ¡ÓÃJavaBean ×÷Îª »ù±¾µÄ×é¼þÄ£

ÐÍ[ 4 ] . Îª ÁËÊ¹ÖªÊ¶ÒýÇæ×é¼þÄÜÔÚÈýÎ¬ ×°Åä»· ¾³ÖÐ·½

±ãµØÓëÆäËû×é¼þ½ Á̈¢¹ØÏµ ,Ã¿̧ö×é¼þ(°üÀ¨ÖªÊ¶ÒýÇæ

×é¼þ) ¾ù́ÓÒ»̧ö ×°Åä»ù´¡ Àà V RComponent ¼Ì³Ð¶ø

À´ ,²¢ÔÚÈýÎ¬×°Åä»· ¾³ÏÂÖ§³Ö»ù́ ¡ Àà½øÐÐ×é¼þÊ¶±ð¡¢

×éÖ º̄Í Ê¹ÓÃ. ¸Ã»ù́ ¡ Àà¶Ô̧÷Àà×é¼þµÄ»ù±¾ÐÐÎª ÓÐÍ³

Ò»¹æ·¶ ,ÕâÑùÖªÊ¶ÒýÇæ×é¼þ¾Í²»ÔÙ¾ßÓÐÌØÊâÐÔ,ÇÒÓë

Æ÷¹Ù×é¼þµÈÆ½µÈµǾ¦ ÓÚÈýÎ¬ ×°Åä»· ¾³Ö®ÖÐ,ÓÃ»§Ò²

¾Í¿ÉÒÔÎÞ²î ±ðµØÊ¹ÓÃ̧÷ÖÖ×é¼þ[ 5] .

Ò»̧ö ×é¼þÉè¼ÆµÄ¹Ø¼ü»¹ ÔÚÓÚ,¿Ȩ́ù ¾Ý×é¼þ¿ò¼Ü

ÊÊµ±µØ̧ü¸ÄÏµ Í³ ,Ê¹ÆäÄÜ¹»°´ ÕÕ¿ò¼ÜÒªÇó½øÐÐÊäÈë/

Êä³ö´¦ ÀíºÍ ¼ÆËã. ¶ÔÓÚÖªÊ¶ÒýÇæ,ÆäÊäÈë°üº¬ÁË×÷Îï

Éú³¤ÖªÊ¶µÄÉú³¤Ä£ÐÍ½Å±¾,Êä³ö ÔòÊÇ̧ù ¾Ý½Å±¾µÄ½â

ÊÍµ÷ÓÃÇý¶¯×é¼þ¶ÔÏó µÄÊôÐÔ. ÓÉ́Ë ,½áºÏ Æ½Ì¨ ×é¼þÄ£

ÐÍ ,¿É½«Éú³¤Ä£ÐÍ½Å±¾ÉèÖÃ³ÉÎª ÖªÊ¶ÒýÇæ×é¼þµÄÒ»

¸öÊôÐÔ,²¢ÅäÖÃ×¨ÃÅµÄÊôÐÔ±à¼­Æ÷À´½â¾ö½Å±¾ÊäÈë

ÎÊÌâ . ÕâÑù,ÖªÊ¶ÒýÇæÊäÈëÉú³¤Ä£ÐÍ½Å±¾µÄ¹ý ³Ì ¾ÍÑÝ

±ä³ÉÎª ÅäÖÃÖªÊ¶ÒýÇæ×é¼þµÄÒ»̧ö ÌØ¶¨ ÊôÐÔµÄ¹ý ³Ì ,

ÕâÒ»¹ý ³Ì ÄÜ¹»±»Æ½Ì¨ ×é¼þ¿ò¼ÜËù½ÓÊÜ.

2 ¡¡½ Á̈¢ÖªÊ¶ÒýÇæ×é¼þ¶ÔÏó ÓëÆ÷¹Ù×é¼þ
¶ÔÏó µÄ¹ØÏµ

ÔÚÇý¶¯ Æ÷¹Ù×é¼þ¶ÔÏó Éú³¤Ö®Ç° ,ÖªÊ¶ÒýÇæ×é¼þ

¶ÔÏó Ê×ÏÈÒªÄÜ¹» ÕÒµ½¡¢Ê¶±ðÇý¶¯ ¶ÔÏó . Îª ´Ë ,ÔÚÖªÊ¶

ÒýÇæ×é¼þÖÐÉèÖÃÁËÇý¶¯ ×é¼þµÄË÷ÒýÊôÐÔ,¸ÃÊôÐÔ°ü

º¬µ±Ç°×´¿öÏÂÊÜÖªÊ¶ÒýÇæÇý¶¯ µÄ×é¼þ¶ÔÏó ¼ º̄Ï . Í¨

¹ý ÔÚÖªÊ¶ÒýÇæ×é¼þ¶ÔÏó ºÍ ¿ÉÇý¶¯×é¼þ¶ÔÏó Ö®¼ä½ Á̈¢

×ÓÊôÐÔ¹ØÏµ ,¿ÉÒÔÇý¶¯×é¼þ¶ÔÏó ·ÅÈë×é¼þ¶ÔÏó ¼ º̄Ï ,

ÒỐËÍê ³ÉÇý¶¯×¢²á ,¶øÖªÊ¶ÒýÇæÍ¨ ¹ý ÔÚ½Å±¾½âÊÍ¹ý

³Ì ÖÐÊ¹ÓÃ¶ÔÏó ¼ º̄Ï ,¿ÉÍê ³ÉÇý¶¯ ×é¼þ¶ÔÏó µÄÊôÐÔµ÷

ÓÃ.

ÔÚÖªÊ¶ÒýÇæ×é¼þÓë¿ÉÇý¶¯×é¼þÖ®¼ä½ Á̈¢µÄÇý¶¯

¹ØÏµ [ 6 ] ÈçÍ¼ 4 ËùÊ¾. ÖªÊ¶ÒýÇæ×é¼þÒÔË÷ÒýÊôÐÔµÄÐÎ

Ê½½«Ò»̧öÇý¶¯×é¼þ¶ÔÏó ·ÅÓÚ¼ º̄Ï ÁÐ±í ÖÐ,´Ó¶ø±£³Ö

ÁËÇý¶¯×é¼þÒ»¶Ô¶àµÄ¹ØÁª¹ØÏµ . ÈÎºÎ Ö±½Ó»ò¼ä½ÓµÄ

Çý¶¯ ×é¼þµÄ¼Ì³Ð×é¼þ¶ÔÏó ,¶¼¿ÉÒÔÍ¨ ¹ý ÔÚÆ½Ì¨ ÖÐ½¨

Í¼ 4 ¡¡½Å±¾½âÊÍ×é¼þ¶ÔÏó Çý¶¯Æ÷¹Ù×é¼þ

¶ÔÏó Éú³¤µÄ½á¹¹ Í¼
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