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Th e  proce ss of m oving busine ss to th e  Inte rn e t th rough  
e -com m e rce  solutions  s e em s to h ave  gained unstoppable  
m om e n tum . W e  b e lie ve , h ow e ve r, th at th e  succe ss and pace  
w ith  w h ich  busine ss se rvice s w ill m igrate  to th e  Inte rn e t w ill 
be  d ictated by th e  ability to provide  th e m  w ith  de pendability 
guarante e s. In  th is sh ort pape r w e  surve y th e  progre ss w e  are  
m ak ing tow ards providing fault-tole rating m e ch an ism s in e -
spe ak , th e  Ope n  Source  softw are  platform  for building e -
com m e rce  applications. Am ong th e  various issue s w e  discuss 
are  th e  inte rce ptor program m ing m ode l as infrastructural 
e n able r of de pendability, h igh -availability fe ature s of th e  e -
spe ak  platform  itse lf, and  exactly-once  se m antics and 
transactional prope rtie s for se rvice s runn ing on  top of e -spe ak . 
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Figure 1. E-Speak Architecture
ùhñÇü�îjó1û^ï��8ö�ø � ï��ÇñÇùhñÐö�÷�ìa`,ñÇì�ù®ø�÷�ùhñÇï��1
Dö�ø�î®ëaù®ö ��� îhø�ù®î�ì«ö�ë
�Ç÷�û^ñÐö�ó6ì��8ì�ñÇó�ù®îßì«îhø�
BñÇù®îßý�ø^îjï�ù	��îjì�ù®ö�ø^ø^îjì«í�ö�ó�üÎû«ö�ý6÷�ì�ñÙë
ó�îjì^ì@AÂï�ó6üÖû��1÷6ì � ö�ó�îhþ&`7�Ðö�ì^ì��
b�îhû ÷6ìdc6ø�ì^û�ñÇó1û«ø^ö8ü6÷�ù®î î®ëaì«í�îjï�ð û«ö û���î
îfe1ë

û«îjówûJø^î��Ðî�
�ï�ówûg
¹ö�øÃü�îhí�îjó�ü�ï�ý6ñ#�òñÐûaþÌì«ö2�ò÷�û^ñÐö�ó�ì��ih¨ö�ø^î
ù®ö � í��Ðîhû«î ö�ø ï��Ðû«îhø�ó�ï�û^ñ#
�î��Ðþ 
DöBùh÷�ì«îjü í�ø�îjì«îjówû^ï:ë
û^ñÐö�ó�ì ùhï�ó ý�îj
¹ö�÷6ó�üOö�ó û���î î®ëaì«í�îjï�ðk�xîhý ì^ñÇû«î
l�m1mon.prqsq�t1tst.uLv�w&x�n�vsy2z.uD{�v2m ��ö�øÖñÇó|���$�����}��ñÇù	� í�ø�ö�ë

8ñòü�îjì�ï~�xîhý�ëaù®îjówû«ø@ñÇù¨ü�ñòì^ùh÷�ì^ì^ñÇö�ó�����óâî®ëaì^íEîjï�ð:�xîjï�ù	�
ì«îhø�
BñÇù®îÞù®ö�ó�ì�ñÇì«û^ì�ö�
�ï�ó�îjó3��ñÇó�î�û���ï�ûxí�ø^ö*
BñÇü�îjì Ë�¦f¶ÕÄw¬h¾
¬@¦®­�­ û«ö0û���îÆì^îhø�
8ñòù®îÏï�ó6ü � îjü�ñÇï�û«îjì�ï��#�{ù®ö ��� ÷�ó�ñÇùhï:ë
û^ñÐö�óÍû���ø^ö�÷3�2�ÍñÐû^ì ¬@ª�©^¦ AÂì«îhî���ñ���÷�ø^î��*`4��')��î¨û^ï�ì^ð8ì
ö�
Õû���î�ù®ö�ø^îÃñòó�ù��Ç÷�ü�î � îjì^ì^ï?��îÃø^ö�÷�û^ñÇó&�3��ì«îhø�
BñÇù®îJï�üBë

�îhø^û^ñÇì«î � îjówû��&ì«îhø�
BñÇù®î�ü�ñÇì^ù®ö$
�îhø^þ����Ðö8ùhï��xó�ï � ñòó3�3�Lï�ó�ü
ü�îjï��ÇñÇó&�\�ÞñÐû��g
:ï�ø@ñÐö�÷�ì�ï�ì«í�îjù®û^ìßö�
�ì«îjùh÷�ø�ñÇûaþ��6'¥öÖì«û«ö�ø^î
ó�ï � îjì{ï�ó�üÏì«îhø�
BñÇù®î6��ï�ó�ü&�Çîjì��1û���î�ù®ö�ø^îÕ÷�ì^îjìxï ©^¦_§Bª�­@³D¾
º�ª�©PÒ ���Þö�û«îSû���ï�û×û���îSù®ö�ø�î�" ì�ï�ü&
�îhø^û^ñÇì«î � îjó1û×ï�ó6üJü�ñòì*ë
ù®ö*
�îhø^þ5
Â÷�ó�ù®û^ñÇö�ó�ì�ï�ø^î�ì^û^ï�í��Ðîjì,ö�
Bû���î(,.��ï�í�û«îhø8/7
BñÇì^ñÇö�ó
ý�î���ñÇó�üÎî®ëaì«í�îjï�ð��
� í�í��ÇñÇùhï�û^ñÐö�ó�ì~ADû���ï�ûJñÇì��×ì^îhø�
8ñòù®îjì4`Îø�÷�ó�ó6ñÇó3�±ö�ó¿î®ë

ì«í�îjï�ð~�ÇñÇó�ð��ÞñÐû��0û���î ¦®¾_­�§�¦^Ä:Ø¨Á\³�¶®©«Ä�©@Ò û«öJù®ö�ó6ó�îjù®û$û«ö

R	S�TVUVTVI[W%UVTZS�E�K�R4UVU�WFR	P?N%TZP�I�ELK���J?R	P��4ErR4S$UZE(TZP%I�J�TVH�O�R4O�ELKr���[��P�EQ��_
EQHDH�R�KDW�Y���E8TZP�IDK���N*G��QE9O$K�EQ�LTZHDE9I�ELK�M.TVP��4UZ�4�4W7�-�4K�^4R	K�TV�4G�H:H�W*H�I�EQM
O*K��aO�ELKDI�TVEQH�TVP�I�J�E8K�EQHDO�EQ�LI�TV^fE�HDEQ��I�TZ�4P�HQ�

�



���3���f���	���X���&�+���&������ s�¡�f¢�£r¤���¥?¦¨§#©]¤�ª���©��� o��¥?��§��2 ¨§#£
¥�ª#ª�«2¥*¬�¥o­4®°¯±¥?�	§#�2�&£�¤&�	��²��	¥�©�©�§# &²+©��1³3��ª´£]µ[���¶£r���r¢
¬1§#�f��£¶¥?�����?·:���	��³�¸}§# ���ª#�&³&§# &²+£�¹1 &�4�3���2 3�2��£¡©]�����&�1³
§# o¬�����¥?��§��2 +¥� &³�¥�£r¹� &�	�3�	�2 3�2�&£�º�»�¼½³3�����&©]�� s���f¾s¢
�	�&¥� 3²���®À¿)�&���� 3²2§# 3��ÁV£\Â���Ã°¥����f��£�£¶©]��³&�&ª���¥�ª#ª#�*Â�£
Ã&���*Â}£r���	£Ä�r�5§# o�r���	µX¥��f�.Â�§#���@�f¢�£r¤���¥?¦Å£r����¬�§#�f��£)Æ�Ç$È�¸o¥� &³
�r�Å�f�2©]¤�ª����r�����3�6§# s�r������¤����	¥?Ã�§#ª´§���¹Å¤�§#�f���3�	��¸o²2¥?�r��Â7¥�¹�£
�r�\ 3�2 �¢��f¢�£r¤���¥?¦É¥�Â7¥?����£�����¬1§´�f��£)��¥� �Ã��%¥�³&³3��³�®
Ê  !Â���¥?�)µ[�2ª´ª��*Â�£�¸3Â��%¤����*¬�§#³3�6�f¢�£r¤���¥?¦ÉÂ�§����!µ�¥��&ª��Q¢

�r�2ª����	¥� &�f�Ë§# Ì���&�����Í£r�r��¤�£�® ÎÏ§��	£���¸�Â(�Í§´ o�r����³&�&�f�
Ã�¥�£�§#�½ÐZ§# 3µX�	¥�£r�r�	�&�f���&�	¥�ªDÁ}£	�3¤&¤�������µX���~³3��¤��� &³&¥?Ã�§#ª´§���¹
���3���2�3²2�%§´ o�r���	�f��¤��r���	£9¥� &³%����ª#§#¥?Ã�ª#�Ï©���£�£�¥?²2§# 3²3®Ä¿)�3�� 
Â���©�¥?¦��¡���3�\�f�����¡¥� &³~����¤��2£�§��r���	¹g��µ7���3�]¤�ª#¥?�rµX���	©
³3��¤��� &³&¥?Ã�ª���®ÏÎÏ§# &¥�ª#ª#¹�¸1Â(�5¤&���$¬1§´³3�5¤&�����r���f�2ª#£7µX����£r���r¢
¬1§#�f�0³3��¤��� &³&¥?Ã�§#ª´§���¹�®¨Ñ~�� &���r�0���&¥?�¶ 3���¡¥�ª´ª)��µ5���3�
§# 3µX�	¥�£r�r�	�&�f���&�	¥�ª)¥� &³¨¤�ª#¥?�rµX���	©Ò¥�£r¤����f��£!¥?����¤�¥?���¶��µ
���3�¡Ó�¤��� �Ô1�2�3�4�f��¸9Ã��3�5Â(��Â�§´ª#ªÏ©�¥?¦��\���&¥?����ª���¥?��§# 
���3�.�r�f¾1��®�¿)�3�)£r����¬�§#�f�f¢�ª���¬���ª�³3��¤��� &³&¥?Ã�§#ª´§���¹@£��2ª#�3��§��2 &£
¥?���@©]�2£r��ª#¹¶Ã�¥�£r��³��2 0�����f�� s������£r��¥?�4�	�0����£��&ª���£�¸�£r�2©]�
��µ}���3��©Õ¥����f�2©]¤�¥� &§���³½Ãs¹Ö¤&�����r����¹s¤���£��2 ×³&§=·������� o�
¤�ª#¥?�rµX���	©�£����&¥� ��f¢�£r¤���¥?¦�® Ê  Ö�����3���]Â(���	³&£�¸�Â(�!³&§#£Q¢
���&£�£)Ã������0§#©]¤�ª���©��� o�r��³�£��2ª#�3��§��2 &£�¥� &³g�	��£r��¥?�	�	�0���f¢
£��&ª���£�§# Ø����§#£%¤�¥?¤�����¸Ï�r��²������3���]�	��¤&����£r�� s��§# 3²��2�3�Å¬1§=¢
£�§��2 É�2 !Â���¥?�)�f�2 &£r��§����3�r��£�³3��¤��� &³&¥?Ã�ª�� Ê  o�r���4 3���)£r���r¢
¬1§#�f��£�¸2¥� &³F�3�*Â��r�6Ã��&§´ª#³%���3��©�®Ï¿��&§#£8¬1§#£	§��2 ���¥� FÃ���£r�
Ã:���	�&¥?�	¥��f�r���4§�Ù���³]¥�£Äµ[�����&£r��³@�2 ��� �³�¢��r�?¢��� &³�¸�£r����¬�§#�f�f¢
ª���¬���ªD¸�³3��¤��� &³&¥?Ã�§´ª#§���¹5£r�2ª´�3��§��2 &£�¸�Ã��&§´ª��8§# Å¥� !��¥�£�©����	�
¥�£.¤��2£�£�§�Ã�ª#�$­±¥?¤&¤�ª#§#��¥?��§��2 �¢��r�4¥� &£r¤�¥?���� s�)©�¥� & &����®

Ú Û�Ü±ÝQÞ2ß�à$á?Þsâäã1á2â±Þ2åçæÏâ±è�è.é�Þ�á|ÝQé�Þëê~å�è.å�Üäì�í
ß�î�ï�ð�ï�á�ñ

Ô��2©]�ä��µ3�f¢�£r¤���¥?¦:ÁV£Äµ[��¥?���3�	��£9¤&�	�*¬�§#³3�ä§# ��3������ s�9£��3¤3¢
¤:���	��µX����³&��¤:�� �³&¥?Ã�§#ª#§#��¹:ò����3�\³&¹1 &¥�©\§#�F³&§#£��f�$¬�����¹+��µ
£r����¬�§#�f��£!�3��ª�¤�£¡�r��µ�¥���§#ª#§���¥?�r�+µ�¥�§#ª=¢��*¬����0©]���	�&¥� �§#£�©�£�¸
¥� &³×���&���&£��0��µÅ¥Ø����¤��2£�§#�r����¹½�3��ª�¤�£¡�r���f����¥?�r�~£r���r¢
¬1§#�f��£r��¥?�r�@¤����	£�§´£r�r�� &�f��®7ó}£}³&§#£����&£	£r��³!§# !���3��µ[�2ª´ª��*Â.¢
§# 3²�£r���f��§��2 �£�¸&�f¢�£r¤���¥?¦:ÁV£�§# 3µX�	¥�£r�r�4�&�f���3���5§# &��ª´�&³3��£7��Â(�
©]�����F¥�£r¤����f��£5§#©]¤�������¥� s��µX���6³&��¤:�� �³&¥?Ã�§#ª#§#��¹:ò(¥� +§# �¢
�r���	�f��¤&�r���)¤&�	��²��	¥�©�©�§# &²F©��1³3��ª�¥� &³É�	��ª#§#¥?Ã�ª���¤����	£�§#£r¢
�r�� o��©���£�£�¥?²2§# 3²3®

2.1 Interceptor Programming Model
Ó5 3�6��µ9���3�6¤&�	§´©�¥?��¹�³3��£�§#²2 ¶�f�2 ��f���	 &£.Ã����&§# �³��2�3�

Â�����¦Ö§#£��r�	¥� &£r¤�¥?�	�� &�f¹Ø�r�ô¥?¤&¤�ª#§#��¥?��§��2 Ö�f�1³&��®ÖÔ1��¤�¥�¢
�	¥?��§# 3²@³&��¤:�� �³&¥?Ã�§#ª#§#��¹%µX��¥?���3����£äµ[���2©ë���3�}¥?¤�¤�ª#§#��¥?��§��2 
�f�1³3�+§#£\Ã:�� &�fõ���§#¥�ª)µX���É¬�¥?�4§��2�&£��	��¥�£r�2 &£�¸}�2 3�0Ã���§# &²

E-Speak Platform: Core to Core Communication

Stub Interceptor

Interceptor 1

Interceptor N

Client Application Service Application

Skeleton Interceptor

Interceptor M 

Interceptor 1

Figure 2. Logical Representation Interceptors
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2.2 Persistent Reliable Messaging
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Figure 3. Client-Side Core Fail-Over
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Figure 4. Service-Side Core Fail-Over
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4.3 Three-Tier Solutions II: Fast Database Fail-
Over
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Figure 5. Interceptor-Based E-Transaction Im-
plementation
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4.4 Multi-Party Transactional Guarantees: X-
Ability
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Figure 6. Contracts Between E-Services for
X-Ability
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