
Programación Matemática y Software (2014) 6 (1): 48-54. ISSN: 2007-3283 
 

 

Rastreo de la ejecución de sistema heredado 

usando programación orientada a aspectos 

para facilitar su mantenimiento 

Tracing of a legacy system execution using aspect oriented programming 

to facilitate maintenance 
 

 

Alejandro Domingo Velázquez-Cruz   ,1* Emmanuel Mendoza-Escobar  ,2 Antonio Rodríguez-

Cabrales,3 Ulises Jesús López-Maldonado  ,2 Sergio David Ixmatlahua-Díaz  ,2 Roque Manuel 

Rueda-Anastacio2
 

 
1 Sensa Control Digital. 

Av. Bravo Oriente 93, col. Centro. Torreón, Coahuila, México. CP 27000 
2 Departamento de Posgrado e Investigación, Instituto Tecnológico de Orizaba. 

Av. Instituto Tecnológico 852, col. Emiliano Zapata. Orizaba, Veracruz, México. CP 94300 
3 Instituto Tecnológico de la Laguna, 

Boulevard Revolución y Calzada Cuahutémoc, col. Centro. 

Torreón, Coahuila, México. CP 27000 

* Correo-e: lap.alejandro@hotmail.com 

 

 

PALABRAS CLAVE: 
 

sistemas heredados, rastreo, 

programación orientada a aspectos 

RESUMEN 
 

Este artículo revisa los beneficios de la programación orientada a aspectos para 

rastrear la ejecución de los procesos internos de un sistema heredado. Para 

poder alcanzar dicho propósito es necesario separar la implementación del 

rastro en una abstracción diferente aislando su código del resto del sistema. Esta 

aproximación permite enlazar el sistema heredado con las funcionalidades de 

monitoreo, y es necesario utilizar una capa intermedia que permita enlazarlos. 

Esta nueva abstracción llamada aspecto maneja solamente lo relacionado con 

el rastreo y no requiere modificar el código fuente del sistema, con lo cual se 

reducen costos y dinero para el análisis, diseño y desarrollo. 
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This work reviews the benefits of aspect oriented programming to enable to track the 

execution of a legacy system inner processes, in order to achieve such purpose is 

necessary to separate tracing handling into a separate abstraction isolating its code 

from the rest of the system. To bond the legacy system with monitor function a lities 

it is necessary to use an intermediate layer that allows to link them. This new abs- 

traction call aspect handles only the tracing issue and it does not require to modify 

the source code of the system, reducing cost, as well as time to analysis, design and 

development. 
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1 INTRODUCCIÓN

,U� SH� HJ[\HSPKHK� HSN\UHZ� LTWYLZHZ� WVZLLU� ZPZ[LTHZ�
OLYLKHKVZ� KLZHYYVSSHKVZ� H� [YH]tZ� KL� SHYNVZ� `� JHYVZ�
WYVJLZVZ�X\L�J\IYLU�WHYJPHSTLU[L�Z\Z�ULJLZPKHKLZ�KL�
PUMVYTHJP}U��+\YHU[L�SVZ�JPJSVZ�KL�THU[LUPTPLU[V�LS�
YHZ[YLV�KL�SH�LQLJ\JP}U�KLS�ZPZ[LTH�ZL�MHJPSP[H�\[PSPaHUKV�
[tJUPJHZ� KL� TVUP[VYLV� X\L� WLYTP[LU� HUHSPaHY� SH�
PU[LYHJJP}U�LU[YL�SHZ�KPMLYLU[LZ�WHY[LZ�X\L�JVTWVULU�
LS� ZPZ[LTH�� YLK\JPLUKV� LS� LZM\LYaV� ULJLZHYPV� WHYH�
PKLU[PÄJHY� LS� ZLNTLU[V� KVUKL� ZL� LUJ\LU[YH� \U�
WYVISLTH��/LYYHTPLU[HZ� JVTV� logging� `� tracing son 
]HSPVZHZ�WHYH�MHJPSP[HY�SH�\IPJHJP}U�KL�SH�JH\ZH�WYPUJPWHS�
X\L� VJHZPVUH� \UH� KLZ]PHJP}U� LU� SH� LQLJ\JP}U� KLS�
ZPZ[LTH�`�LU�SH�HJ[\HSPKHK�ZVU�ULJLZHYPHZ�WHYH�YLK\JPY�
JVZ[VZ� `� [PLTWVZ� LU� SVZ� WYVJLZVZ� KL�THU[LUPTPLU[V�
KL� ZPZ[LTHZ�OLYLKHKVZ�� 0UJYLTLU[HY� SH�JHWHJPKHK�KL�
TVUP[VYLHY� SH� LQLJ\JP}U� KL� \U� ZPZ[LTH� YLK\JL� JVU-
ZPKLYHISLTLU[L� LS� [PLTWV� ULJLZHYPV� WHYH� PKLU[PÄJHY�
\U� LYYVY� `� WLYTP[L� VI[LULY� PUMVYTHJP}U� ]HSPVZH�WHYH�
L]HS\HY�Z\�NYH]LKHK��

3H� WYVNYHTHJP}U� VYPLU[HKH� H� HZWLJ[VZ� �76(��
WLYTP[L�KLZHYYVSSHY�SHZ�OLYYHTPLU[HZ�KL�TVUP[VYLV�KL�
MVYTH�ZLWHYHKH��L]P[HUKV�SH�ULJLZPKHK�KL�TVKPÄJHY�LS�
J}KPNV�M\LU[L�VYPNPUHS�KL�\U�ZPZ[LTH��7HYH�Z\�JVYYLJ[H�
PTWSLTLU[HJP}U� LZ� ULJLZHYPV� HPZSHY� SH� U\L]H� M\U-
JPVUHSPKHK� LU� \UH� U\L]H� JHWH� KL� HIZ[YHJJP}U�� ZPT-
WSPÄJHUKV�Z\�HUmSPZPZ��KPZL|V�L�PTWSLTLU[HJP}U��,Z�KL�
Z\TH� PTWVY[HUJPH� [LULY� SHZ� OLYYHTPLU[HZ� ULJLZHYPHZ�
WHYH� LS� TVUP[VYLV� KL� SH� LQLJ\JP}U� KLS� ZPZ[LTH�
ZLWHYHKHZ�KLS�YLZ[V�KLS�ZPZ[LTH�ZPU�TVKPÄJHY�Z\�JVT-
WVY[HTPLU[V�VYPNPUHS��WHYH� [LULY� SH�JLY[LaH�KL�X\L�LS�
M\UJPVUHTPLU[V� PUHKLJ\HKV� UV� OH� ZPKV� VJHZPVUHKV�
WVY�TVKPÄJHJPVULZ�YLHSPaHKHZ�WHYH�LS�TVUP[VYLV�KL�SH�
LQLJ\JP}U�� 7HYH� ]PUJ\SHY� SH� U\L]H� M\UJPVUHSPKHK� JVU�
SH� WYV]PZ[H� WVY� LS� ZPZ[LTH� OLYLKHKV� LZ� ULJLZHYPV� \U�
W\LU[L�X\L�SLZ�WLYTP[H�PU[LYHJ[\HY��3H�76(�WYV]LL�LS�
SHaV�ULJLZHYPV�WHYH�\UPY�SH�M\UJPVUHSPKHK�VYPNPUHS�JVU�SH�
U\L]H��LU�LZ[L�JHZV�JVU�SHZ�OLYYHTPLU[HZ�KL�TVUP[VYLV�
X\L� WLYTP[LU� VIZLY]HY� LS� M\UJPVUHTPLU[V� PU[LYUV�
KLS� ZPZ[LTH�� (ZWLJ[1� WLYTP[L� VWLYHY� JVU� LSLTLU[VZ�
LZ[m[PJVZ�� HZx� JVTV� JVU� LSLTLU[VZ� KPUmTPJVZ� ZPU�
TVKPÄJHY� LS� ZPZ[LTH� VYPNPUHS�� WYV]L`LUKV� SHZ� OL-
YYHTPLU[HZ� ULJLZHYPHZ� WHYH�TVUP[VYLHY� SH� PU]VJHJP}U�
KL�Tt[VKVZ�� SVZ� HYN\TLU[VZ� X\L� YLJPILU�� LS� [PWV�KL�
YL[VYUV��HZx�JVTV�SH�SLJ[\YH�̀ �LZJYP[\YH�KL�JHTWVZ��7HYH�
WVKLY�VIZLY]HY�LS�JVTWVY[HTPLU[V�KL�]HYPHISLZ�SVJHSLZ�
LZ�ULJLZHYPV�\U�THYJV�KL� [YHIHQV�TmZ�LZWLJPHSPaHKV�
JVTV�iUMHZPZ�B����D�

2 PROGRAMACIÓN ORIENTADA A ASPECTOS

,U�SH�HJ[\HSPKHK�SH�WYVNYHTHJP}U�VYPLU[HKH�H�VIQL[VZ�
�766��LZ�LS�WHYHKPNTH�TmZ�\[PSPaHKV�WHYH�SH�LSHIVYHJP}U�
KL�ZPZ[LTHZ��WLYV�WVY�Z\Z�JHYHJ[LYxZ[PJHZ�VJHZPVUH�LU�
HSN\UHZ� ZP[\HJPVULZ� SH� WYLZLUJPH� KL� J}KPNV� KPZWLYZV�
`� LUYLKHKV� B�D�� LS� J\HS� YLWYLZLU[H� M\UJPVUHSPKHKLZ�
X\L�UV�W\LKLU�ZLY�LUJHWZ\SHKHZ�LU�\UH�ZVSH�\UPKHK�
M\UJPVUHS��JVTV�LZ�LS�JHZV�KLS�logging�`�LS�tracing��(S�
PTWSLTLU[HY�HZWLJ[VZ�JVTV�LS�tracing�\[PSPaHUKV�76(�
ZL�JYLH�\U�]xUJ\SV�LU[YL�SH�M\UJPVUHSPKHK�VYPNPUHS�`�SH�
U\L]H�`�HZx�ZL�VYPNPUH�\U�VIQL[V�X\L�JVU[PLUL�HTIHZ�
B�D�`�W\LKL�YLWYLZLU[HYZL�\[PSPaHUKV�<43�B�D��

3H�76(�WYV]LL�KL�SVZ�TLJHUPZTVZ�ULJLZHYPVZ�WHYH�
ZLWHYHY�SVZ�HZWLJ[VZ�LU�\U�U\L]V�UP]LS�KL�HIZ[YHJJP}U��
LS�J\HS�JVY[H�LU�HX\LSSVZ�W\U[VZ�LU�X\L�LZ�ULJLZHYPV�
TVKPÄJHY� LS� JVTWVY[HTPLU[V� VYPNPUHS�� <U� WYVJLZV�
SSHTHKV�weaving�TLaJSH�SH�M\UJPVUHSPKHK�VYPNPUHS�JVU�
SH�U\L]H�NLULYHUKV�LS�U\L]V�ZPZ[LTH��,Z[V�WLYTP[L�JYLHY�
U\L]HZ� M\UJPVUHSPKHKLZ� `� KLSLNHY� LU� LS� JVTWPSHKVY�
KL�(ZWLJ[1�LS�WYVJLZV�KL�PUJS\PYSH�LU�HX\LSSVZ�W\U[VZ�
KL� \UP}U� X\L� ZL� OHU� PKLU[PÄJHKV� WYL]PHTLU[L� B�D��
+L� HJ\LYKV� JVU� 3HKKHK� B�D�� SVZ� HZWLJ[VZ� ZVU� YL-
X\LYPTPLU[VZ� X\L� KLIL� WYV]LLY� LS� ZPZ[LTH� `� L_PZ[LU�
KVZ� [PWVZ!� HX\LSSVZ� X\L� ZVU� ]P[HSLZ� WHYH� LS� M\U-
JPVUHTPLU[V�KLS�TPZTV�`�KLILU�JVUVJLYZL�`�HX\LSSVZ�
X\L� WYVWVYJPVUHU� M\UJPVUHSPKHKLZ� HKPJPVUHSLZ� X\L�
ZPTWSPÄJHU� HZWLJ[VZ� JVTV� LS� THU[LUPTPLU[V"� LU�
HTIVZ�JHZVZ�HMLJ[HU�H�\UH�JVUZPKLYHISL�JHU[PKHK�KL�
ZLNTLU[VZ�KL�J}KPNV�

3 TÉCNICAS DE MONITOREO

,U� SH� HJ[\HSPKHK� L_PZ[LU� JVUJLW[VZ� JVUJYL[VZ� X\L�
UV� W\LKLU� ZLY� LUJHWZ\SHKVZ� JVU� SHZ� TL[VKVSVNxHZ�
KL� WYVNYHTHJP}U� HJ[\HSLZ� KLU[YV� KL� \UH� \UPKHK�
M\UJPVUHS��

(NYLNHY�H�\U�ZPZ[LTH�LS�THULQV�KL�LYYVYLZ�WVZ[LYPVY�
HS� KPZL|V� KLS� TPZTV� YLX\PLYL� T\JOVZ� `� WLX\L|VZ�
JHTIPVZ�`�HKPJPVULZ�WVY�[VKV�LS�ZPZ[LTH�KLIPKV�H�SVZ�
KPMLYLU[LZ� JVU[L_[VZ� KPUmTPJVZ� X\L� W\LKLU� SSL]HY� H�
\UH�MHSSH��`�SHZ�KPMLYLU[LZ�WVSx[PJHZ�YLSHJPVUHKHZ�JVU�LS�
THULQV�KL�SH�TPZTH�B�D�

,U� NLULYHS�� SVZ� HZWLJ[VZ� LU� \U� ZPZ[LTH� X\L�
[LUNHU�X\L�]LY�JVU�LS�H[YPI\[V�performance��YLZ\S[HU�
KPZLTPUHKVZ� WVY� [VKV� LS� ZPZ[LTH�� 7VKLTVZ� HÄYTHY�
LU[VUJLZ� X\L� SHZ� [tJUPJHZ� [YHKPJPVUHSLZ� UV� ZVWVY[HU�
KL� \UH� THULYH� HKLJ\HKH� SH� ZLWHYHJP}U� KL� SHZ�
WYVWPLKHKLZ�KL�HZWLJ[VZ�KPZ[PU[VZ� H� SH� M\UJPVUHSPKHK�
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KLZLTWL|V� HS� HNYLNHY� PUZ[Y\JJPVULZ� WHYH� N\HYKHY� V�
TVZ[YHY�PUMVYTHJP}U�JVU�\UH�MYLJ\LUJPH�JVUZPKLYHISL��
WVY�LSSV�\UH�ZVS\JP}U�}W[PTH�PTWSPJHYxH�WVKLY�HJ[P]HY�
`�KLZHJ[P]HY�LS�YHZ[YLV�KL�SH�LQLJ\JP}U��

:P�IPLU�H� [YH]tZ�KLS�\ZV�KL�IHUKLYHZ�LZ�WVZPISL�
HJ[P]HY� V� KLZHJ[P]HY� LS� YHZ[YLV�� PTWSPJHYxH� \UH� ]L-
YPÄJHJP}U� KLS� LZ[HKV� HJ[\HS� KL� SH� IHUKLYH� WVY�
WHY[L� KL� [VKVZ� HX\LSSVZ� W\U[VZ� KL� PU[LYtZ� X\L� ZL�
LUJ\LU[YHU�KPZWLYZVZ� H� SV� SHYNV�KLS� J}KPNV� M\LU[L��
WVY� SV� X\L� JVU[PU�H� HMLJ[HUKV� ZLUZPISLTLU[L� LS�
KLZLTWL|V�KLS�ZPZ[LTH�

6[YH� J\LZ[P}U� PTWVY[HU[L� H� [LULY� LU� J\LU[H� LZ�
X\L��LU�JHZV�KL�X\L�ZL�OH`H�[VTHKV�SH�WYLJH\JP}U�KL�
PTWSLTLU[HY�LZ[YH[LNPHZ�WHYH�LS�YHZ[YLV�KL�SH�LQLJ\JP}U�
KLS�ZPZ[LTH��SH�ÅL_PIPSPKHK�X\L�WYLZLU[HU�\[PSPaHUKV�SH�
VYPLU[HJP}U�H�VIQL[VZ�LZ�WVJH��7HYH�HKHW[HY�LS�YHZ[YLV�
H� \U� U\L]V� MVYTH[V�� V� WHYH� YLKPYPNPY� LS� Å\QV� KL� SH�
PUMVYTHJP}U� OHJPH� \U� U\L]V� KLZ[PUV� �JVTV� WVKYxH�
ZLY� \U� HYJOP]V� V� \UH� IHZL� KL� KH[VZ��� ,Z� ULJLZHYPV�
TVKPÄJHY� [VKVZ� SVZ� ZLNTLU[VZ� KL� J}KPNV� X\L� ZL�
LUJ\LU[YHU�KPZWLYZVZ�H�SV�SHYNV�KLS�ZPZ[LTH��SV�X\L�
YLX\PLYL�\UH�PU]LYZP}U�KL�[PLTWV�JVUZPKLYHISL��(KP-
JPVUHSTLU[L� LZ� KPMxJPS� HZLN\YHY� SH�TVKPÄJHJP}U� KL�
[VKVZ�SVZ�W\U[VZ�KL�YHZ[YLV�

*LU[YHSPaHY� LS� THULQV� KLS� YHZ[YLV� LU� \UH� JSHZL�
YLZ\LS]L�WHYJPHSTLU[L�LS�WYVISLTH�HS�WLYTP[PY�VI[LULY�
LU� \UH� ZVSH� JSHZL� SH� YLZWVUZHIPSPKHK� KLS� KPYLJ-
JPVUHTPLU[V�KLS�Å\QV�KL� PUMVYTHJP}U�WYVWVYJPVUHKH�
WVY� LS� YHZ[YLV�� 7LYV� LU� JHZV� KL� X\L� ZL� YLX\PLYH�
PUMVYTHJP}U�HKPJPVUHS�KLS�JVU[L_[V�U\L]HTLU[L�Z\YNL�
SH�ULJLZPKHK�KL�TVKPÄJHY�\UH�JHU[PKHK�JVUZPKLYHISL��
KL�ZLNTLU[VZ�KL�J}KPNV�

<UH�TLQVY�ZVS\JP}U�LZ�WYVWVYJPVUHKH�WVY�SH�76(��
X\L�WLYTP[L�W\U[VZ�KL�\UP}U�WHYH�PKLU[PÄJHY�L]LU[VZ�
LU�SH�LQLJ\JP}U�KL�\U�WYVNYHTH�`�KLÄUPY�\U�JVY[L�WHYH�
HMLJ[HY�\UH�JVSLJJP}U�KL�L]LU[VZ�X\L�JVTWHY[LU�JH-
YHJ[LYxZ[PJHZ�ZPTPSHYLZ�`�HZx�VI[LULY�PUMVYTHJP}U�ZVIYL�
SH� LQLJ\JP}U�� PUJS\ZV� KLS� JVU[L_[V�� JVTV� ]HSVYLZ� KL�
YL[VYUV�`�HYN\TLU[VZ��,_PZ[LU�KVZ�[PWVZ�KL�JVY[L�X\L�
W\LKLU�LMLJ[\HYZL�`�ZVU!

�� Estático��4VKPÄJHY�SH�LZ[Y\J[\YH�KL�SHZ�JSHZLZ�HU[LZ�
KL�SH�LQLJ\JP}U�KLS�ZPZ[LTH�

�� Dinámico�� +L[LJ[HY� L]LU[VZ� LU� [PLTWV� KL�
LQLJ\JP}U�� JVTV� ZVU� PU]VJHJPVULZ�KL�Tt[VKVZ� `�
THUPW\SHJP}U�KL�JHTWVZ�

<UH�]La�PKLU[PÄJHKVZ�SVZ�S\NHYLZ�KVUKL�ZL�W\LKL�
YLHSPaHY�\U�JVY[L�� ZL�KLJSHYH�\U�HZWLJ[V�X\L�WLYTP[H�

ImZPJH�`�X\L�LZ[H�ZP[\HJP}U�[PLUL�\U�PTWHJ[V�ULNH[P]V�
LU�SH�JHSPKHK�KLS�software��3HZ�[tJUPJHZ�KL�TVUP[VYLV�
WLYTP[LU�YL\UPY�̀ �[YHUZTP[PY�PUMVYTHJP}U�KL�SVZ�L]LU[VZ�
ZPZ[LTm[PJVZ�KL�THULYH�JYVUVS}NPJH�LU�SH�LQLJ\JP}U�KL�
\U�ZPZ[LTH�KL�software�

,S� loging� V� YLNPZ[YV� KL� SVZ� L]LU[VZ� KL� \U� ZPZ[LTH�
KL� software� WLYTP[L� KL[LJ[HY� SVZ� WYVISLTHZ� KL� WYV-
JLZHTPLU[V� LU� MVYTH� OPZ[}YPJH�� JVU[YVSHUKV� SHZ� UV-
[PÄJHJPVULZ� H� SVZ� \Z\HYPVZ� KL� SHZ� JVUKPJPVULZ� KL�
HSHYTH� X\L� WLYTP[HU� [VTHY� SHZ� TLKPKHZ� ULJLZHYPHZ�
WHYH�SH�ZVS\JP}U�KL�SVZ�PUJVU]LUPLU[LZ�LU�SHZ�TPZTHZ��
3H� PUMVYTHJP}U� KL[HSSHKH� KL� SVZ� KH[VZ� YLJ\WLYHKVZ�
WHYH�JHKH�W\U[V� �L]LU[V��KLU[YV�KL� SH�LQLJ\JP}U�KLS�
ZPZ[LTH�WYVWVYJPVUH�SHZ�OLYYHTPLU[HZ�ULJLZHYPHZ�WHYH�
LZ[HISLJLY�SVZ�WYVJLKPTPLU[VZ�ULJLZHYPVZ�KLWLUKPLUKV�
KL�SH�PUMVYTHJP}U�VI[LUPKH�

7VY� V[YV� SHKV�� LS� tracing� V� ZLN\PTPLU[V� WLYTP[L�
ZLN\PY� LS� M\UJPVUHTPLU[V� KLS� ZPZ[LTH� WHZV� H� WHZV��
WHYH� HUHSPaHY� ZP� LS� JVTWVY[HTPLU[V� VIZLY]HKV� LZ� LS�
LZWLYHKV�V�ZP�ZL�LZ[m�OHJPLUKV�HSN�U�WYVJLZV�KL�MVYTH�
PUHKLJ\HKH�� ,Z[m� [tJUPJH� WLYTP[L� YLNPZ[YHY� LS� VYKLU�
LU� X\L� ZL� LQLJ\[HYVU� SVZ� ZLNTLU[VZ� KL� J}KPNV�� HZx�
JVTV� SVZ� ]HSVYLZ� YLJPIPKVZ� `� KL]\LS[VZ� WHYH� WVKLY�
JVUVJLY�TmZ� ZVIYL�LS� ZPZ[LTH�`�]LYPÄJHY� Z\�JVYYLJ[V�
M\UJPVUHTPLU[V�

3H�KPMLYLUJPH�LU[YL�LS� logging�`�LS�tracing�JVUZPZ[L�
LU� X\L� LS� WYPTLYV� LZ� \U� YLNPZ[YV� WLYTHULU[L� KL� SVZ�
HZWLJ[VZ�TmZ� YLSL]HU[LZ�KL� SH�VWLYHJP}U��WHYH�WVKLY�
YLJVUZ[Y\PY�\U�LZJLUHYPV�LU�JHZV�KL�\U�M\UJPVUHTPLU[V�
PUHKLJ\HKV�KLS� ZPZ[LTH�JVU� PU[LUJP}U�KL�KLW\YHYSV��
TPLU[YHZ�X\L�LS�ZLN\UKV�LZ�\U�ZLN\PTPLU[V�KL�[VKHZ�
SHZ�HJJPVULZ�X\L�YLHSPaH�LS�ZPZ[LTH��LZ�TmZ�PU[LUZV�`�
HIHYJH�[VKH�SH�VWLYHJP}U�KL�ZPZ[LTH

4 IMPLEMENTACIÓN

,U� LS� JHZV�KL� SVZ� ZPZ[LTHZ�OLYLKHKVZ� LS� YHZ[YV�KL� SH�
LQLJ\JP}U� KL� SH� PTWSLTLU[HJP}U� Z\LSL� JVTWSPJHYZL�
WVYX\L�LU�VJHZPVULZ�ZL�YLHSPaH�H�[YH]tZ�KL�LTWSLHKVZ�
PUKLWLUKPLU[LZ� �outsorcing��� WVYX\L� LU� SH� LTWYLZH�
UV� ZL� J\LU[H� JVU� WLYZVUHS� X\L� OH`H� MVYTHKV� WHY[L�
KLS� LX\PWV� KL� KLZHYYVSSV� `� X\L� JVUVaJH� LS� J}KPNV�
M\LU[L�JVU�LS�KL[HSSL�Z\ÄJPLU[L�WHYH�YLHSPaHY�\U�THU-
[LUPTPLU[V��6[YV�TV[P]V�LZ�X\L�WHYH�YLK\JPY�SVZ�JVZ[VZ�
LZ� JVT�U� X\L� ZL� PU]PLY[H� WVJV� [PLTWV� V� UHKH� LU�
SV� HIZVS\[V� WHYH� LS� KLZHYYVSSV� KL� OLYYHTPLU[HZ� X\L�
MHJPSP[LU�H�M\[\YV�LS�THU[LUPTPLU[V�KLS�ZPZ[LTH�

;HTIPtU� KLIL� JVUZPKLYHYZL� X\L� LS� YHZ[YLV� KL� SH�
LQLJ\JP}U� KL� \U� ZPZ[LTH� HMLJ[H� ZLUZPISLTLU[L� LS�
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HS[LYHY� SH� LQLJ\JP}U� UVYTHS� KLS� ZPZ[LTH�� iZ[L� W\LKL�
HJ[\HY� HU[LZ� KLS� W\U[V� KL� JVY[L�� KLZW\tZ� V� IPLU�
YLLTWSHaHY�WVY�JVTWSL[V�LZL�ZLNTLU[V�KL�J}KPNV��LU�
J\`V�JHZV�YLJPIL�SH�SPZ[H�KL�HYN\TLU[VZ�X\L�OHIxH�ZPKV�
LU]PHKH�HS�Tt[VKV�`� [PLUL� SH�VISPNHJP}U�KL�KL]VS]LY�
LS� TPZTV� [PWV� X\L� LS� Tt[VKV� J\`H� LQLJ\JP}U� LZ[t�
Z\Z[P[\`LUKV��3VZ�[PWVZ�KL�HZWLJ[VZ�X\L�L_PZ[LU�ZVU!

�� Before��7LYTP[L�PUZLY[HY�M\UJPVUHSPKHK�HU[LZ�KL�X\L�
ZL�LQLJ\[L�LS�W\U[V�KL�\UP}U�

�� After�� 7LYTP[L� PUZLY[HY� M\UJPVUHSPKHK� KLZW\tZ� KL�
X\L�ZL�LQLJ\[H�LS�W\U[V�KL�\UP}U�

�� Around�� 7LYTP[L� Z\Z[P[\PY� \UH� M\UJPVUHSPKHK� WYV-
WVYJPVUHUKV� \UH� PTWSLTLU[HJP}U� HS[LYUH[P]H�
Z\Z[P[\`LUKV� LS� W\U[V� KL� \UP}U�� 7\LKL� [HTIPtU�
HJJLKLY� HS� Tt[VKV� X\L� LZ[m� LU]VS]PLUKV� L�
PU[LYHJ[\HY�JVU�tS�

1public  aspect  LoggingAspect  {  }

<UH�]La�KLÄUPKV� LS� HZWLJ[V� LZ� ULJLZHYPV�X\L� ZL�
KLÄUH�LS�JVY[L�X\L�WLYTP[PYm�JHW[\YHY�SH�JVSLJJP}U�KL�
L]LU[VZ�X\L�JVU[PLULU�PUMVYTHJP}U�ZVIYL�SH�LQLJ\JP}U�
X\L� PU[LYLZH�� ,U� LZ[L� JHZV� LZ� ULJLZHYPV� JHW[\YHY� SH�
PUMVYTHJP}U�KL�[VKVZ�SVZ�W\U[VZ�KL�\UP}U�X\L�L_PZ[LU�
LU�LS� ZPZ[LTH��KLIPKV�H�X\L� ZL� YLX\PLYL�L]HS\HY�LS�
M\UJPVUHTPLU[V� JVTWSL[V� KLS� ZPZ[LTH�� 7HYH� L]P[HY�
X\L� ZL� I\ZX\L� KLU[YV� KLS� HZWLJ[V� VJHZPVUHUKV� \U�
JPJSV�PUÄUP[V�LZ�ULJLZHYPV�PUKPJHY�X\L�UV�KLIL�[VTHY�
LU�J\LU[H�SVZ�L]LU[VZ�X\L�ZL�NLULYHU�LU�SH�JSHZL�HJ[\HS�
;YHJL(ZWLJ[��HS�ULNHYSV�JVU�LS�VWLYHKVY���ZL�SL�PUKPJH�
X\L� KLIL� I\ZJHY� M\LYH� KL� SH� JSHZL� X\L� ZL� SL� WHZH�
JVTV�HYN\TLU[V�

1pointcut tracePoints(): !within(-
TraceAspect);

<UH� ]La� KLÄUPKV� LS� JVY[L� ZL� KLÄUL� LS� [PWV� KL�
HZWLJ[V� H� LTWSLHY�� Before� [PLUL� \U� LZWLJ[YV� TmZ�
HTWSPV�KL�W\U[VZ�KL�\UP}U�X\L�around�`�after��JVU�SV�
J\HS�WLYTP[L�JHW[\YHY�\U�TH`VY�U�TLYV�KL�L]LU[VZ��

pointcuttracePoints() : !within(-
TraceAspect);
before()  :  tracePoints()  {  }

<UH�]La�KLÄUPKV�LS�HZWLJ[V�WVY�\[PSPaHY��HZx�JVTV�
SVZ�W\U[VZ�LU�X\L�ZL�OHYm�LS�JVY[L�WHYH� PU[YVK\JPY� SH�
M\UJPVUHSPKHK�KLS�YHZ[YLV��SH�WHSHIYH�JSH]L�[OPZ1VPU7VPU[�
WLYTP[L� VI[LULY� PUMVYTHJP}U� ZVIYL� JHKH� \UV� KL�

SVZ� W\U[VZ� KL� \UP}U� LU� SVZ� X\L� ZL� OH� LMLJ[\HKV� LS�
JVY[L��,S�HZWLJ[V�JVTWSL[V�JVU�ZHSPKH�H�\U�HYJOP]V�
WLYTP[L�KL[LJ[HY� SVZ�L]LU[VZ�`�HJ[\HY�WHYH�VI[LULY�
PUMVYTHJP}U� WHYH� YHZ[YLHY� SH� LQLJ\JP}U� KLS� ZPZ[LTH�
KPYLJJPVUHUKV� SH� PUMVYTHJP}U� H� V[YH� JSHZL�� H� \U�
HYJOP]V�� H� \UH�IHZL�KL�KH[VZ� V� H� J\HSX\PLY�TLKPV�
X\L�MHJPSP[L�LS�HUmSPZPZ�KL�SH�LQLJ\JP}U�

1 aspect  TraceAspect  {
�� SULYDWH��)LOH¿OH�
3 private  FileWriter  writer;
4 
5 pointcuttracePoints()  :  !within(-
TraceAspect);
6 
7 before()  :  tracePoints()  {
8 try  {
�� ¿OH�� ��QHZ��)LOH�³��WUDFH�W[W´��
��� ZULWHU�� ��QHZ)LOH:ULWHU�¿OH�WUXH��
��� 6WULQJ%XIIHUSDUDP%XIIHU� �  � � QHZ��
6WULQJ%XIIHU�³?Q?W>2EMHWR���³��
��SDUDP%XIIHU�DSSHQG�WKLV-RLQ3RLQW�
getThis());
��� 2EMHFW>@��DUJXPHQWV�� �WKLV-RLQ3RLQW�
getArgs();
��� S D U D P % X I I H U � D S S H Q G � ³ @ ? Q ?
W>$UJXPHQWRV����³��
��� IRU���LQW��OHQJWK�� ��DUJXPHQWV�OHQJWK���
L�� ������L���OHQJWK�����L���^
��� 2EMHFW��DUJXPHQW�� ��DUJXPHQWV>L@�
��� SDUDP%XIIHU�DSSHQG�DUJXPHQW��
��� LI���L��� ��OHQJWK�����^
��� SDUDP%XIIHU�DSSHQG�¶�¶��
20 }
21 }
��� SDUDP%XIIHU�DSSHQG�³�@´��
��� ZULWHU�ZULWH�SDUDP%XIIHU�WR6-
WULQJ���´?Q´��
��� ZULWHU�FORVH���
��� `��FDWFK���([FHSWLRQ��H���^
��� H�SULQW6WDFN7UDFH���
27 }
28 }
29 }

:L� KLÄUL� \U� HYJOP]V� WHYH� ]VSJHY� SH� PUMVYTHJP}U�
NLULYHKH�JVU� SH� LQLJ\JP}U�KLS� ZPZ[LTH�� `� ZL�VI[PLUL�
SH�PUMVYTHJP}U�ULJLZHYPH�ZVIYL�SH�PUZ[HUJPH�KLS�VIQL[V�
X\L�LZ[m�LQLJ\[HUKV� SH� PUZ[Y\JJP}U��HZx� JVTV� SH� SPZ[H�
KL�HYN\TLU[VZ��X\L�ZL�N\HYKHU�LU�\U�HYYLNSV�KL�[PWV�
object�� iZ[L� ZL� YLJVYYL� WHYH� WVKLY� L_WVULY� LS� [PWV� `�
]HSVY�KL�JHKH�\UV�KL� SVZ�HYN\TLU[VZ� YLJPIPKVZ�`� ZL�
HSTHJLUHU� LU� \U� :[YPUN)\MMLY�� <UH� ]La� VI[LUPKV� LS�
VIQL[V�`�Z\Z�JHYHJ[LYxZ[PJHZ��HZx�JVTV�SVZ�HYN\TLU[VZ�
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YLJPIPKVZ�JVU�Z\�[PWV�`�]HSVY��ZL�N\HYKHU�LU�LS�HYJOP]V�
WHYH�Z\�JVUZ\S[H�WVZ[LYPVY�

<UH� ]La� KLÄUPKV� LS� HZWLJ[V� KL� TmZ� HTWSPV�
LZWLJ[YV� KL� ]PZPIPSPKHK� `� TH`VY� NYHKV� KL� KL[HSSL��
ZL� ZLSLJJPVUHU� HX\LSSVZ� W\U[VZ� KL� \UP}U� KVUKL� LZ�
ULJLZHYPV� PTWSLTLU[HY� \U� JVY[L� LU� HX\LSSVZ� W\U[VZ�
KL�PU[LYtZ�X\L�ZLYmU�]PNPSHKVZ�KL�THULYH�WLYTHULU[L��
KL�\UH�MVYTH�UV�[HU�TPU\JPVZH��I\ZJHUKV�ZVSHTLU[L�
JVUZLY]HY� SH� PUMVYTHJP}U� LSLTLU[HS� WHYH� WVKLY�
JVTWYVIHY�LS�JVYYLJ[V�M\UJPVUHTPLU[V�KLS�ZPZ[LTH�

1 public  aspectLoggingAspect  {
�� SULYDWH��)LOH¿OH�
3 private  FileWriter  writer;
4 
5 pointcutloggingPoints()  :  !wi-
thin(LoggingAspect);
6 
7 before()  :  loggingPoints()  {
8 try  {
�� ¿OH�� ��QHZ��)LOH�³��ORJ�W[W´��
��� ZULWHU�� ��QHZ)LOH:ULWHU�¿OH�WUXH��
��� ZULWHU�ZULWH�WKLV-RLQ3RLQW�WR6-
WULQJ���´?Q´��
��� ZULWHU�FORVH���
��� `��FDWFK���([FHSWLRQ��H���^
��� H�SULQW6WDFN7UDFH���
15 }
16 }
17 }

(TIVZ� HZWLJ[VZ� ZL� LUJ\LU[YHU� YLSHJPVUHKVZ� JVU�
KVZ�IHUKLYHZ�KL�[PWV�boolean�X\L�ZL�LUJ\LU[YHU�LU�LS�
TLU��̀ �WLYTP[LU�HJ[P]HY�V�KLZHJ[P]HY�SHZ�JHYHJ[LYxZ[PJHZ�
KL�tracing�`�logging�LU�[PLTWV�KL�LQLJ\JP}U��,U�JHZV�
KL� X\L� LS� ZPZ[LTH� [LUNH� \UH� JHYNH� KL� [YHIHQV� T\`�
PU[LUZH�`�ZLH�ULJLZHYPV�SPILYHY�YLJ\YZVZ��LS�TLU��item 
LZ�HNYLNHKV�KL�PN\HS�THULYH�\[PSPaHUKV�\U�HZWLJ[V��SV�
J\HS�WLYTP[L�TmZ�HKLSHU[L�HS�\Z\HYPV��LU�LZH�TPZTH�
IHYYH�KL�OLYYHTPLU[HZ��HNYLNHY�U\L]HZ�JHYHJ[LYxZ[PJHZ�
X\L�W\LKHU�HJ[P]HYZL�V�KLZHJ[P]HYZL�

1   public  aspectRastreo  {
�� -0HQX��PHQX�
�� -0HQX,WHPPHQX,WHP�
4 
�� SRLQWFXWEDUUD0HQX�0DLQ��PDLQ���-0HQX-
BarmenuBar)  :
�� FDOO�YRLG� � VLPXODWRU�0DLQ�VHW-0HQX-
%DU�-0HQX%DU��
7 &&  target(main)
8 &&args(menuBar);
9 
��� EHIRUH�¿QDO� � 0DLQ� � PDLQ�� � -0HQX-

BarmenuBar)  :
��� EDUUD0HQX�PDLQ���PHQX%DU���^
��� PHQX�� ��QHZ-0HQX�³5DVWUHR´��
13 
��� PHQX,WHP ��QHZ-0HQX,WHP�³7UDFLQJ´��
��� PHQX,WHP�DGG$FWLRQ/LVWHQHU�QHZ� � $F-
tionListener()  {
��� SXEOLF� � YRLGDFWLRQ3HUIRUPH-
G�$FWLRQ(YHQW��HYHQW���^
��� LI�6LPXODGRU�WUDFLQJ�
��� 6LPXODGRU�WUDFLQJ ��IDOVH�
19 else
��� 6LPXODGRU�WUDFLQJ ��WUXH�
21 }
22 });
��� PHQX�DGG�PHQX,WHP��
24 
��� PHQX,WHP ��QHZ-0HQX,WHP�³/RJJLQJ´��
��� PHQX,WHP�DGG$FWLRQ/LVWHQHU�QHZ� � $F-
tionListener()  {
��� SXEOLF� � YRLGDFWLRQ3HUIRUPH-
G�$FWLRQ(YHQW��HYHQW���^
��� LI�6LPXODGRU�ORJJLQJ�
��� 6LPXODGRU�ORJJLQJ ��IDOVH�
30 else
��� 6LPXODGRU�ORJJLQJ ��WUXH�
32 }
33 });
��� PHQX�DGG�PHQX,WHP��
35 
��� PDLQ�JHW%DUUD0HQX���DGG�PHQX��
37 }
38 }

3HZ� WHSHIYHZ� YLZLY]HKHZ� target� `� args� WLYTP[LU�
VI[LULY� SH� YLMLYLUJPH� HS� VIQL[V� `� LS� ]HSVY� KLS�
HYN\TLU[V� WHYH�� KL� LZH� THULYH�� \[PSPaHY� LS� Tt[VKV�
VYPNPUHS�NL[)HYYH4LU\���`�TVKPÄJHY�LS�TLU��JVU�SVZ�
U\L]VZ� LSLTLU[VZ� KLÄUPKVZ�� ,Z[V� ZPTWSPÄJH� [HYLHZ�
JVTV�HNYLNHY�\UH�IHYYH�KL�OLYYHTPLU[HZ�X\L�WLYTP[H�
JVU[YVSHY��KL�THULYH�KPUmTPJH�LU�[PLTWV�KL�LQLJ\JP}U��
LS�YHZ[YLV�KL�SH�LQLJ\JP}U�X\L�ZL�SSL]H�H�JHIV�TLKPHU[L�
\U� HZWLJ[V� THU[LUPLUKV� \U� TLU�� OVTVNtULV� ZPU�
WVULY� LU� YPLZNV� SH� LZ[HIPSPKHK� KLS� ZPZ[LTH��*VU� LZ[H�
HWYV_PTHJP}U� ZL� W\LKL� OHIPSP[HY� `� KLZOHIPSP[HY� LS�
YHZ[YLV�LU� [PLTWV�KL�LQLJ\JP}U��ZLN�U�ZLH�YLX\LYPKV�
ZPU�ULJLZPKHK�KL�HS[LYHY�LS�J}KPNV�VYPNPUHS�KLS�ZPZ[LTH�

5 CONCLUSIÓN

3H�76(�WLYTP[L�TVKPÄJHY�LS�JVTWVY[HTPLU[V�KL�\U�
WYVNYHTH�HS�PKLU[PÄJHY�\U�W\U[V�KL�\UP}U�X\L�ZLH�KL�
PU[LYtZ� `� YLHSPaHY�\U�JVY[L� LU�tS�V� LU�\UH�JVSLJJP}U�
KL� W\U[VZ� WHYH� PU[YVK\JPY� U\L]HZ� M\UJPVUHSPKHKLZ�
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LU� LS� ZPZ[LTH�� ,Z[H� JHYHJ[LYxZ[PJH� WLYTP[L� PUJVYWVYHY�
U\L]HZ� M\UJPVUHSPKHKLZ� ZPU� TVKPÄJHY� LS� J}KPNV�
M\LU[L� HKPJPVUHS� HPZSHUKV� SVZ� JHTIPVZ� KLS� TPZTV��
:\� OHIPSPKHK� KL� WVKLY� ZLWHYHY� SVZ� HZWLJ[VZ� LU�
\UPKHKLZ�M\UJPVUHSLZ��H�WLZHY�KL�Z\�HS[H�KPZWLYZP}U��
MHJPSP[H�LS�[YHIHQV�KL�THU[LUPTPLU[V�KL�SVZ�ZPZ[LTHZ�
OLYLKHKVZ��HOVYYHUKV�ZPNUPÄJH[P]HTLU[L�LU�[PLTWV�
`�JVZ[V��WYV]L`LUKV�KL�SH�JHWHJPKHK�KL�HWYV]LJOHY�
[HU[V�JVTV� ZLH�WVZPISL� SH� M\UJPVUHSPKHK�HJ[\HS�KL�
\U�ZPZ[LTH�OLYLKHKV�`�VWLYHY�\UH�ZLYPL�KL�JHTIPVZ�
VYPLU[HKVZ�H�TLQVYHY�Z\�M\UJPVUHSPKHK�

6 TRABAJO FUTURO

,_PZ[L� SH� ULJLZPKHK� KL� PTWSLTLU[HY� U\L]HZ� M\U-
JPVUHSPKHKLZ��HWYV]LJOHUKV�SHZ�MHJPSPKHKLZ�X\L�WYV]LL�
SH�76(��X\L�[LUNHU�JVTV�WYPUJPWHS�JHYHJ[LYxZ[PJH�\UH�
HS[H�KPZWLYZP}U�H�SV�SHYNV�KLS�ZPZ[LTH�`�X\L�UV�W\LKHU�
ZLY� LUJHWZ\SHKHZ� LU� \UH� \UPKHK� M\UJPVUHS�� :L� [PLUL�
JVU[LTWSHKH�SH�JLU[YHSPaHJP}U�KLS�JVU[YVS�KL�LYYVYLZ��
SH� LQLJ\JP}U� JVUJ\YYLU[L� KL� \UH� NYHU� JHU[PKHK� KL�
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Acerca de los autores

,TTHU\LS� 4LUKVaH� ,ZJVIHY� LZ� THLZ[YV�
LU� :PZ[LTHZ� *VTW\[HJPVUHSLZ� ������� L�
PUNLUPLYV� LU� :PZ[LTHZ� *VTW\[HJPVUHSLZ�
�������� WVY� LS� 0UZ[P[\[V� ;LJUVS}NPJV� KL�
6YPaHIH��:\Z�mYLHZ�KL�PU]LZ[PNHJP}U�ZVU�PU-
[LSPNLUJPH�HY[PÄJPHS��YVI}[PJH��TLJH[Y}UPJH��
ZPZ[LTHZ�L_WLY[VZ��TVKLSHKV�`�ZPT\SHJP}U�

LU� LU[VYUVZ� OL[LYLVNLUPVZ�� KLZHYYVSSV� mNPS� KL� WYV`LJ[VZ�
KL� software� `� HWSPJHJPVULZ� LU�^LI��/H� JVSHIVYHKV� JVU�
KPMLYLU[LZ� PUZ[P[\JPVULZ� KL� LK\JHJP}U� Z\WLYPVY� `� OH�
[YHIHQHKV�LU�KPMLYLU[LZ�LTWYLZHZ�KLS�ZLJ[VY�WYP]HKV�

(U[VUPV�9VKYxN\La�*HIYHSLZ� LZ� PUNLUPLYV�
LU�ZPZ[LTHZ�JVTW\[HJPVUHSLZ�LNYLZHKV�KLS�
0UZ[P[\[V�;LJUVS}NPJV�KL�SH�3HN\UH��J\LU[H�
JVU� KPMLYLU[LZ� JLY[PÄJHJPVULZ!� JVUJLW[VZ�
KL�WYVNYHTHJP}U��WYVNYHTHJP}U�VYPLU[HKH�
H� VIQL[VZ�� 1H]H�� LU[YL� V[YVZ��(J[\HSTLU[L�
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