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INTRODUCERE 
 
 

CLIPS (acronim provenit din “C Language Integrated Production 
System”) este un limbaj de nivel înalt ideal pentru realizarea sistemelor expert. 
3URLHFWDW�LQL LDO�GH�6RIWZDUH�7HFKQRORJ\�%UDQFK��67%���vQ�FDGUXO�ODERUDWRDUHORU�
NASA Johnson Space Center, cu variante distribuite actualmente gratuit prin 
INTERNET (versiunea FuzzyCLIPS, versiunea CLIPS 6.0) acest mediu de 
SURJUDPDUH�D�IRVW�GH]YROWDW�úL�vQ�YDULDQWH�LQWHJUDWH�VXE�-$9$��GH�H[HPSOX�-HVV��
sau sub forma unor produse comerciale mult mai performante, CLIPS RII. In 
cazul variantei CLIPS-XOXL� LPSOHPHQWDWH� vQ� -$9$�� PDUHOH� DYDQWDM� FRQVW � vQ�
FRPSDWLELOLWDWHD� UHWURJUDG � D� SURJUDPHORU� �RULFH� DSOLFD LH� VFULV � vQ� -(66�� YD�
SXWHD� IL� H[HFXWDW � FX� PLFL� PRGLILF UL� úL� vQ� &/,36��� 'H� UHPDUFDW� IDSWXO� F �
îmbuQ W LULOH�SHUIRUPDQ HORU�GH�YLWH] � úL� LQWHUID DUH��V-DX�I FXW�FX�UHVSHFWDUHD�
JHQHUDO �D�DFHORUDúL�SULQFLSLL�GH�SURJUDPDUH� 
 Familiarizarea cu programarea în CLIPS, limbaj bazat pe reguli, în care 
VH� RIHU �� PDL� UHFHQW�� VXSRUW� úL� SHQWUX� SURJUDPDUHD� RULHQWDW � RELHFW� úL� SHQWUX�
SURJUDPDUHD� SURFHGXUDO �� FRQVWLWXLH� RELHFWXO� F U LL� GH� ID �� &D� úL� SHQWUX� DOWH�
generatoare de sisteme expert VP-([SHUW��(;6<6��*858�HWF��SUHFXP�úL�SHQWUX�
OLPEDMHOH� GHFODUDWLYH� FXP� HVWH� úL� 352/2*-ul, programarea într-un astfel de 
limbaj eVWH� WRWDO� GLIHULW � GH� FHD� � GLQWU-un limbaj clasic (de tip procedural - C, 
PASCAL, etc.).  

)D � GH� SURJUDPDUHD� SURFHGXUDO � vQ� FDUH� SURJUDPDWRUXO� WUHEXLH� V �
FXQRDVF � UH]ROYDUHD� SUREOHPHL� úL� V � GHVFULH� DFHDVW � UH]ROYDUH� vQWU-R� VXLW � GH�
LQVWUXF LXQL� H[HFXWDELOe (proceduri), într-R� SURJUDPDUH� ORJLF �� GH� UH]ROYDUHD�
problemei nu este responsabil programatorul, acesta descriind problema cât mai 
H[DFW�úL�PDL�FRPSOHW��vQ�PDQLHU �GHFODUDWLY ��úL�O VkQG�VLVWHPXO�vQVXúL�V �FDXWH�
úL� V � JHQHUH]H� VROX LL�� 3URJUDPDWRUXO� YD� GHFODUD� OHJLOH� �UHJXOLOH�� SUREOHPHL� úL�
GDWHOH� FRQFUHWH� DOH� DFHVWHLD�� LDU� VLVWHPXO� YD� F XWD�� DSOLFkQG� WRDWH� OHJLOH�
GLVSRQLELOH� GDWHORU� FRQFUHWH� �IDSWHORU��� V � J VHDVF � PD[LPXO� GH� FRQFOX]LL�
posibile. Pe parcurs, din numeroasele concluzii deduse, se va ajunge la una sau 
PDL� PXOWH� FRQFOX]LL� FH� YRU� FRUHVSXQGH� FHULQ HORU� SUREOHPHL�� DFHVWHD� ILLQG� úL�
VROX LLOH� SUREOHPHL�� 'H� UH LQXW� HVWH� IDSWXO� F � XQ� OLPEDM� SUHFXP� &/,36-ul va 
F XWD�úL�DILúD�WRDWH�VROX LLOH�SRVLELOH� 
 3HQWUX�D�IL�PDL�H[SOLFL L��QH�SXWHP�UDSRUWD�OD�PRdul uzual de a rezolva o 
SUREOHP ��3HQWUX�vQFHSXW�VH�YRU�F XWD�WRDWH�OHJLOH��IRUPXOHOH�úL�D[LRPHOH�FDUH�DU�
putea ajuta la rezolvarea problemei. Dintr-un astfel de set izolat se vor aplica 
IRUPXOH�úL�OHJL��RE LQkQGX-VH�GDWH�QRL�FH�vPERJ HVF�ED]D�GH�FXQRúWLQ H��3H�ED]D�
XQRU�DVWIHO�GH�GHGXF LL�VH�DMXQJH��QX�QHDS UDW�GLQ�SULPD�vQFHUFDUH��OD�R�VROX LH�
ILQDO �� DFHDVWD� ILLQG� úL� HD� R� UHOD LH� GHGXFWLELO � SRUQLQG� GH� OD� VHWXO� GH� GDWH�
FRQFUHWH��GDF �VH�HOLPLQ �vQFHUF ULOH�QHUHXúLWH�úL�GDWHOH�LQWHUPHGLDUH��2�DVWIHO�GH�
GHVFULHUH� HVWH� SURFHGXUDO �� ILLQG� OLPLWDW � GH� DELOLW LOH� úL� H[SHULHQ D�
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SURJUDPDWRUXOXL��'DF ��GH� H[HPSOX�� VH�GRUHúWH�SURJUDPDUHD�XQXL� URERW� �VDX� D�
XQHL�PDúLQL��FDUH�V �LD�GHFL]LL�vQ�IXQF LH�GH�FRQWH[W��HVWH�UHFRPDQGDW �IRORVLUHD�
unui limbaj neprocedural. 8Q� VLPSOX� URERW�� FDUH� WUHEXLH� V � IDF � FXUDW� vQWU-o 
FDPHU �� WUHEXLH� V � RFROHDVF � PRELOLHUXO� VDX� DOWH� REVWDFROH�� V � GHRVHEHDVF � XQ�
RELHFW�XWLO�GH�XQXO�FDUH� WUHEXLH�DUXQFDW�úL�V � LD�PXOWH�DOWH�GHFL]LL�� ,Q�GRPHQLXO�
YDVW�DO�³,QWHOLJHQ HL�$UWLILFLDOH´�SRW�IL�J VLWH�R�PXO LPH�GH�DSOLFD LL��FDUH�SRW�IL�
UH]ROYDWH�IRDUWH�VLPSOX�GH�OLPEDMHOH�GH�SURJUDPDUH�ORJLF � 
 Programarea într-XQ� OLPEDM� ED]DW� SH� UHJXOL� vQFHDUF � V � VLPXOH]H�
PDQLHUD� GH� JkQGLUH� D� RPXOXL�� 6H� VSHFLILF � GRDU� GDWHOH�� OHJLOH� úL� IRUPXOHOH�
problemei, sistemXO� F XWkQG� VROX LLOH�� &RUHFWLWXGLQHD� úL� FRPSOHWLWXGLQHD�
DFHVWRUD� HVWH� VWUkQV� OHJDW � GH� FHD� D� GDWHORU� LQL LDOH� �D� ED]HL� LQL LDOH� GH�
FXQRúWLQ H���'DF �QH�JkQGLP�OD�XQ�ODELULQW��PRGXO�GH�UH]ROYDUH�D�XQHL�SUREOHPH�
SHQWUX� XQ� DVWIHO� GH� OLPEDM�� FRQVW � vQ� vQFHUFDUHD� WXWXURU� F LORU� SRVLELOH��
vQWRDUFHUHD� GLQ� GUXP� FkQG� VH� J VHúWH� R� FDOH� vQFKLV �� PHPRUDUHD� WXWXURU��
SXQFWHORU��GH�vQWRDUFHUH��D�WXWXURU�F LORU�GH�LQYHVWLJD LH�úL�DVWIHO�vQ�PRG�QRUPDO�
J VLUHD�WXWXURU�VROX LLORU�SRVLELOH� 
 3DUWHD� RULHQWDW � RELHFW� QXPLW � úL� &OOL (CLIPS Object-Oriented 
/DQJXDJH��HVWH�R�FRPELQD LH�vQWUH� WU V WXULOH�J VLWH�úL� OD�DOWH� OLPEDMH�RULHQWDWH�

RELHFW��FXP�DU�IL�&/26��&RPPRQ�/LVS�2EMHFW�6\VWHP��úL�60$//7$/.��OD�FDUH�

s-DX�DGXV�FRQWULEX LL�QRL��3DUWHD�SURFHGXUDO � D�&/,36-XOXL�HVWH� DVHP Q WRDre 
FX�OLPEDMHOH�&��$GD��3DVFDO�úL�IRDUWH�DSURSLDWH�VLQWDFWLF�GH�/,63��9HUVLXQHD�����

a CLIPS-XOXL� HVWH� FHD� FDUH� LQWURGXFH� VXSRUWXO� GH� SURJUDPDUH� SURFHGXUDO � úL�

RULHQWDW � RELHFW�� YHUVLXQHD� ���� DGXFH� FX� HD� VXSRUWXO� VRIWZDUH� SHQWUX�

programarea sub Windows, MS-'26�úL�LQWHUIH HOH�0DFLQWRVK� 
Shell-ul unui limbaj bazat pe reguli cum este CLIPS-ul sau 

RULFDUH� DOW� VLVWHP� H[SHUW� DUH� SUDFWLF� WUHL� FRPSRQHQWH� GH� ED] �� lista de 
fapte� �FDUH� FRQ LQH� GDWHOH� FH� YRU� LQWHUDF LRQD� FX� SURJUDPXO��� baza  de 
FXQRúWLQ H� �FDUH� FRQ LQH toate regulile); PRWRUXO� GH� LQIHUHQ  (care 
FRQWUROHD] � H[HFX LD� JHQHUDO � D� UHJXOLORU� SURJUDPXOXL�� CLIPS-ul este 
GHVWLQDW�GH]YROW ULL�GH�VRIWZDUH�FDUH�V �DMXWH�OD�R�DSURSLHUH�GH�PRGHOXO�GH�
FXQRDúWHUH� úL� H[SHUWL] � XPDQ �� $YHP� WUHL� PRGDOLW L� GH� UHSUH]HQWDre a 
FXQRDúWHULL� vQ�&/,36��regula� �UHSUH]LQW �FXQRDúWHUHD�HXULVWLF �ED]DW �SH�
H[SHULHQ ��� IXQF LLOH� �UHSUH]LQW �FXQRDúWHUHD�SURFHGXUDO ���programarea 
RULHQWDW � RELHFW� � �FHUXW � WRW� GH� FXQRDúWHUHD� SURFHGXUDO ��� 6RIWZDUH-ul 
UHDOL]DW�vQ�&/,36��SRDWH�V �IRORVHDVF �ILH�GRDU�UHJXOL��ILH�GRDU�RELHFWH��ILH�
R�FRPELQD LH� vQWUH�DFHVWHD��0RWRUXO�GH� LQIHUHQ �HVWH�FHO�FDUH�YD�GHFLGH�
FDUH�GLQWUH�UHJXOL�YD�IL�H[HFXWDW �úL�FkQG��GHúL�VH�YD�YHGHD�F �XWLOL]DWRUXO�
DUH�SRVLELOLWDWHD� V � VWDELOHDVF �SHQWUX� ILHFDUH� UHJXO �R�SULRULWDWH� úL� FKLDU�
XQ� PRPHQW� GH� WLPS� OD� FDUH� V � vQFHDS � H[HFX LD� UHJXOLL�� 'DWHOH� - 
reprezentate în CLIPS prin fapte -� VXQW� FHOH� FDUH� YRU� VWLPXOD� H[HFX LD�
XQHL� UHJXOL�� IXQF LL�� VDX� D� XQXL� RELHFW� Ca toate generatoarele bazate pe 
reguli, CLIPS-XO� XWLOL]HD] � XQ� Dlgoritm foarte eficient de comparare a 
IDSWHORU�SHQWUX�D�J VL�GLQ�ED]D�GH�IDSWH�SH�DFHOHD�FDUH�VH�VXSUDSXQ�H[DFW�
SHVWH�HQXQ XULOH�GLQ�SDUWHD�GH�SUHPLV �D�UHJXOLORU��QXPLW�úL�5(7(�3DWHUQ�
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0DWFKLQJ�$OJRULWKP��&XQRDúWHUHD�DFHVWXLD�XúXUHD] �VFULHUHD�UHJXOLORU�vn 
&/,36� úL� UHGXFH� UHGXQGDQ D� WHPSRUDO � VSHFLILF � VLVWHPHORU� ED]DWH� SH�
UHJXOL�� RIHULQG� R� VLPLODULWDWH� VWUXFWXUDO � SHQWUX� VFULHUHD� UHJXOLORU� úL�
RSULUHD� vQ� FD]XO� XQHL� SRWULYLUL� SDU LDOH� �QX� VH� PDL� YHULILF � UHVWXO�
FRQGL LLORU�vQ�PRPHQWXO�vQ�FDUH�R�FRQGL LH�HVWH�IDOV �� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 'XS � FXP� VH� YHGH� vQ� VFKHP �� vQ� SURFHVXO� GH� FRPSDUDUH�� PRWRUXO� GH�
LQIHUHQ �H[DPLQHD] �ILHFDUH�UHJXO �úL�FDXW �vQ�ED]D�GH�IDSWH�GDF �HQXQ XULOH�GLQ�
SUHPLVD� UHJXOLL� VXQW� VDWLVI FXWH�� FD]� vQ� FDUH� UHJXOD� HVWH� LQWURGXV � vQ� DJHQG �
�PHPRULD�GH�OXFUX�vQ�FDUH�VXQW�DFWLYDWH�UHJXOLOH���$OJRULWPXO�5(7(�FDOFXOHD] �
GH� OD� XQ� FLFOX� OD� DOWXO� GRDU� VFKLPE ULOH� QHFHVDUH� DVXSUD� ED]HL� GH� GDWH�� SHQWUX�
IDSWHOH� úWHUVH� VDX� DG XJDWH� HOLPLQkQG� VDX� DFWLYkQG� UHJXOLOH� SHQWUX� FDUH�
SUHPLVHOH�VXQW�VDWLVI FXWH��VDX�QX���$FHVW�OXFUX�VH�UHDOL]HD] �SULQ�VDOYDUHD�VW ULL�
SURFHVXOXL�LQIHUHQ LDO�GH�OD�XQ�FLFOX�OD�DOWXO�úL�UHFDOFXODUHD�QXPDL�D�VFKLPE ULORU�
VSHFLILFH�DFHVWRU� VW UL��'DF �VXQW�DQDOL]DWH�QXPDL� VFKLPE ULOH� UHFHQWH�GLQ� OLVWD�
GH� IDSWH�� DWXQFL� ILHF UHL� UHJXOL� WUHEXLH� V � L� VH� UHDPLQWHDVF �FH� V-a întâmplat în 
FLFOXO�DQWHULRU��$FHVW�WLS�GH�SUHOXFUDUH�D�LQIRUPD LHL�GH�VWDUH��FDUH�LQGLF �IDSWHOH�
FRPSDUDWH�vQ�FDGUXO�XQHL�UHJXOL�vQ�FLFOXO�DQWHULRU��VH�PDL�QXPHúWH�úL�comparare 
SDU LDO ��SDUWLDO�PDWFKLQJ���0DL�H[LVW �úL�XQ�DOW�WLS�GH�SUHOXFUDUH�D�LQIRUPD LHL�GH�
VWDUH�QXPLW�úL�FRPSDUDUH�WRWDO  (patern matching), atunci când un fapt satisface 
vQ� vQWUHJLPH� XQ� HQXQ � GLQ� SUHPLVD� RULF UHL� UHJXOL�� I U � D� VH� OXD� vQ� FDOFXO�
YDULDELOHOH� GLQ� FHOHODOWH� HQXQ XUL�� FDUH� DU� SXWHD� UHVWULF LRQD� SURFHVXO� GH�
comparare. 
 Algoritmul RETE este mare consumator de memorie, este foarte scump, 
GDU� vPEXQ W HúWH� HILFLHQ D� VLVWHPHORU� H[SHUW� ED]DWH� SH� UHJXOL�� 'XS � FXP� V-a 

 
 
 
 

FAPTE 
 
 

 
 
 
REGULI 

 
 

Fapte noi 

AGENDA 

Motor de 
LQIHUQ  
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PDL� VSXV� SUH]LQW � DYDQWDMXO� VLPLODULW LL� VWUXFWXUDOH�� DGLF � SHQWUX� PDL� PXOWH�
reJXOL�FDUH�FRQ LQ�HQXQ XUL�VDX�JUXSXUL�GH�HQXQ XUL�VLPLODUH��DOJRULWPXO�5(7(�OH�
SXQH�vPSUHXQ ��UHDOL]kQG�FDOFXOHOH�R�VLQJXU �GDW �� 
 ÌQ� SUH]HQW� DFHVW� OLPEDM� HVWH� vPEXQ W LW� FRQWLQXX�� DVWIHO� vQFkW� QRXO�
algoritm RT II� �VRIW� FRPHUFLDO��� SUH]HQWDW�GH� � SURGXF Wori ca având viteza de 
DSUR[LPWLY� ���� RUL� PDL� PDUH� GHFkW� DOJRULWPXO� 57� RELúQXLW�� GXFH� OD� UHDOL]DUHD�
XQXL�PRWRU�GH�F XWDUH�PXOW�PDL�UDSLG� 
 'DWRULW � LQWHJU ULL� WRWDOH� FX� DOWH� OLPEDMH� DVHP Q WRDUH� FX� &� úL� $GD��
CLIPS-ul poate fi apelat de un alt limbaj procedXUDO�� FDUH�� GXS � H[HFX LD�
IXQF LLORU�� YD� UHWXUQD� FRQWUROXO� vQDSRL�� SURJUDPXOXL� FH� D� UHDOL]DW� DSHOXO�&RGXO�
SURFHGXUDO�SRDWH��GHILQL�úL�IXQF LL�H[WHUQH��FDUH��GXS �FH�YRU�IL�DSHODWH�GH�&/,36�
úL�vúL�YRU�WHUPLQD�H[HFX LD��YRU�UHWXUQD�FRQWUROXO�vQDSRL�&/,36-ului. 
 ,Q� SULPHOH� FDSLWROH� DOH� DFHVWHL� OXFU UL� VXQW� SUH]HQWDWH� QR LXQL�
introductive despre limbaj, înso LWH� SH� SDUFXUV� GH� XQ� QXP U� LPSRUWDQW� GH�
H[HPSOH��3DUWHD� WHRUHWLF �� UHDOL]DW � vQ� FRQIRUPLWDWH� FX�GRFXPHQWD LD�� UHVSHFWLY�
help-XO�OLPEDMXOXL��úL�DOWH�VXUVH�GH�GRFXPHQWD LH�PHQ LRQDWH�vQ�ELEOLRJUDILH��HVWH�
vQVR LW � GH� H[SOLFD LL� FRQVLVWHQWH� úL� DSOLFD LL� PHQLWH� V � XúXUH]H� SURFHVXO� GH�
vQY DUH�� 6SUH� ILQDOXO� F U LL� YRU� IL� H[HPSOLILFDWH� GLYHUVH� UH]ROY UL� DOH� XQRU�
SUREOHPH�GLQ�GRPHQLXO� LQWHOLJHQ HL� DUWLILFLDOH�� SHQWUX� FDUH�SRDWH� IL� DSOLFDW � FX�
VXFFHV�SURJUDPDUHD�GHFODUDWLY � 
 /XFUDUHD� SUH]HQW � HVWH� vQ� H[FHOHQ � XQ� JKLG� GH� DSOLFD LL� UHDOL]DWH� vQ�
CLIPS adresându-VH� vQ�JHQHUDO�VSHFLDOLúWLORU�FDUH�YRU�V � UHDOL]H]H�SURSULLOH� ORU�
VLVWHPH� H[SHUW� úL� vQ� VSHFLDO� VWXGHQ LORU� úL� HOHYLORU� FDUH�YRU� vQVXúL� DVWIHO� ED]HOH�
SURJUDP ULL� SH� UHJXOL�� &/,36-XO� HVWH� XQ� OLPEDM� VXVFHSWLELO� D� IL� vPEXQ W LW�
FRQWLQXX��DFHVW�OXFUX�FRQVWLWXLQG�GH�IDSW�R�LQYLWD LH�úL�R�SURYRFDUH��6SHFLDOLúWLL�vQ�
LQWHOLJHQ �DUWLILFLDO �úL�FDGUHOH�GLGDFWLFH��SHQWUX�QLYHO�XQLYHUVLWDU�úL�OLFHDO��YRU�
J VL� vQ� DFHDVW � OXFUDUH� XQ� UHDO� LQVWUXPHQW� GH� OXFUX�� DEXQGHQ D� H[HPSOHORU�� D�
H[SOLFD LLORU� úL� D� H[HUFL LLORU� UH]ROYDWH� WUDQVIRUPkQG� vQ� DFFHVLELO� XQ� GRPHQLX�
aparent arid.   
 Aceasta este prima dintr-R� VHULH� GH� DVWIHO� GH� OXFU UL� HGLWDWH� GH� DFHODúL�
FROHFWLY��PHQLWH�V �DMXWH�OD�IRUPDUHD�WLQHULORU�VSHFLDOLúWL�vQ�LQWHOLJHQ �DUWLILFLDO ��
SULQ�DSURIXQGDUHD�XQRU�GRPHQLL�DFWXDOH��GH�LQWHUHV��vQ�FHUFHWDUHD�úWLLQ LILF �  


