
'LVWULEXWHG�,QIRUPDWLRQ�6\VWHPV
)URP�0LGGOHZDUH�WR�:HE�VHUYLFHV��3DUW���
96���:6����������
3URI��'U��*XVWDYR�$ORQVR
&RPSXWHU�6FLHQFH�'HSDUWPHQW
(7+�=�ULFK
DORQVR#LQI�HWK]�FK
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8QGHUVWDQGLQJ�WKH�OD\HUV
❏ &OLHQW�LV�DQ\�XVHU�RU�SURJUDP�WKDW�ZDQWV�WR

SHUIRUP�DQ�RSHUDWLRQ�RYHU�WKH�V\VWHP��7R
VXSSRUW�D�FOLHQW��WKH�V\VWHP�QHHGV�WR�KDYH�D
SUHVHQWDWLRQ�OD\HU�WKURXJK�ZKLFK�WKH�XVHU�FDQ
VXEPLW�RSHUDWLRQV�DQG�REWDLQ�D�UHVXOW�

❏ 7KH�DSSOLFDWLRQ�ORJLF�HVWDEOLVKHV�ZKDW
RSHUDWLRQV�FDQ�EH�SHUIRUPHG�RYHU�WKH�V\VWHP
DQG�KRZ�WKH\�WDNH�SODFH��,W�WDNHV�FDUH�RI
HQIRUFLQJ�WKH�EXVLQHVV�UXOHV�DQG�HVWDEOLVK�WKH
EXVLQHVV�SURFHVVHV��7KH�DSSOLFDWLRQ�ORJLF�FDQ
EH�H[SUHVVHG�DQG�LPSOHPHQWHG�LQ�PDQ\
GLIIHUHQW�ZD\V��FRQVWUDLQWV��EXVLQHVV
SURFHVVHV��VHUYHU�ZLWK�HQFRGHG�ORJLF����

❏ 7KH�UHVRXUFH�PDQDJHU�GHDOV�ZLWK�WKH
RUJDQL]DWLRQ��VWRUDJH��LQGH[LQJ��DQG�UHWULHYDO�
RI�WKH�GDWD�QHFHVVDU\�WR�VXSSRUW�WKH�DSSOLFDWLRQ
ORJLF��7KLV�LV�W\SLFDOO\�D�GDWDEDVH�EXW�LW�FDQ
DOVR�EH�D�WH[W�UHWULHYDO�V\VWHP�RU�DQ\�RWKHU
GDWD�PDQDJHPHQW�V\VWHP�SURYLGLQJ�TXHU\LQJ
FDSDELOLWLHV�DQG�SHUVLVWHQFH�

3UHVHQWDWLRQ�ORJLF

$SSOLFDWLRQ�/RJLF

5HVRXUFH�0DQDJHU

����\HDUV��$SSOLFDWLRQ
��������������� 9 :�;�:�< =?>A@ :CB DFE�G HFI

����\HDUV��&OLHQWV�DQG�H[WHUQDO
LQWHUIDFH

������ 9 J�K =�:�=?L�<�M�<�G D?L?N'M�H�H�=�:�:OH�P�M�L?LF=?B :?I

�a���\HDUV� 'DWD�PDQDJHPHQW�V\VWHPV9 DFJ?=FK M�<�G D?LFM�B'M�LFQC:�<�K M�<�=�E�G HRQFM�<�M�I
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INTEGRATION TIER

ACCESS TIER

CLIENT 
TIER

R
E

SO
U

R
C

E
 T

IE
R

APP 
TIER

wrapper

wrapper

wrapper

db db db

business
object

business
object

business
object

apiapiapi

web
client

java
client

wap
client

web servers, J2EE, CGI
JAVA Servlets API

web servers, J2EE, CGI
JAVA Servlets API

databases, multi-tier systems
backends, mainframes

databases, multi-tier systems
backends, mainframes

system federations, filters
object monitors, MOM

system federations, filters
object monitors, MOM

TP-Monitors, stored procedures
programs, scripts, beans

TP-Monitors, stored procedures
programs, scripts, beans

web and wap browsers
specialized clients (Java, Notes)

SMS ...

web and wap browsers
specialized clients (Java, Notes)

SMS ... C
L

IE
N

T
A

C
C

E
SS

A
P

P
IN

T
E

G
R

A
T

IO
N

R
E

SO
U

R
C

E

HTML, SOAP, XML

MOM, HTML, IIOP, 
RMI-IIOP, SOAP, XML

MOM, IIOP, 
RMI-IIOP, XML

ODBC, JDBC, RPC, 
MOM, IIOP, RMI-IIOP
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8QGHUVWDQGLQJ�WKH�FRQWH[W

6FDOH�XS

6FDOH�RXW

��� � � � � 	�
� � � � � � 
 ��� � � � 	���� � � ����� � � � 
 � � �

�6FDOH�XS�LV�EDVHG�RQ�XVLQJ�D�ELJJHU
FRPSXWHU�DV�WKH�ORDG�LQFUHDVHV��7KLV
UHTXLUHV�WR�XVH�SDUDOOHO�FRPSXWHUV��603�
ZLWK�PRUH�DQG�PRUH�SURFHVVRUV�

�6FDOH�RXW�LV�EDVHG�RQ�XVLQJ�PRUH
FRPSXWHUV�DV�WKH�ORDG�LQFUHDVHV�LQVWHDG�RI
XVLQJ�D�ELJJHU�FRPSXWHU�

�%RWK�DUH�XVXDOO\�FRPELQHG��6FDOH�RXW�FDQ
EH�DSSOLHG�DW�DQ\�OHYHO�RI�WKH�VFDOH�XS�
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7KH�*ULG
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8QGHUVWDQGLQJ�WKH�DSSOLFDWLRQV

ASPASP SSLSSL

FARM AFARM A

Games/MusicGames/Music VideosVideos

Comp/SoftComp/Soft BooksBooks MusicMusic

SQL Product ServerSQL Product Server

ASP File ServerASP File Server

Cache ServerCache Server

Basket/Ad/SurplusBasket/Ad/Surplus

Receipt/FulfillmentReceipt/Fulfillment

Monitor and cacheMonitor and cache

ASPASP SSLSSL

FARM BFARM B

Games/MusicGames/Music VideosVideos

Comp/SoftComp/Soft BooksBooks MusicMusic

SQL Product ServerSQL Product Server

ASP File ServerASP File Server

Search ServersSearch Servers Search ServersSearch Servers

55 2222 55 22

��� � � � � 	�� � � � � � 
 �� ��� � � � � ��� � � � � 
 ����� � � � 
 � � �
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PROCESSING LOGIC (PL) DATA MANAGEMENT (DM)

SERVER
MANAGER

DIRECTORY
SERVICES

DATA
FILTERS

REFERENCE
MANAGER

...

TMP
STORAGE

SPACE

IDL
SERVER

TMP
STORAGE

SPACE

TMP
STORAGE

SPACE

IDL
SERVER

IDL
SERVER

...

IMAGES
AND

RAW DATA

NETWORK FILE SYSTEM

DB
SPACE

DB
SPACE

DBMS 1
(Oracle)

DBMS 2
(Oracle)

LESS
RELEVAT

DATA

TAPE
ARCHIVE

FRONT
END

ARCHIVE
MANAGER

(HTTP, RMI)

PRESENTATION LAYER

APPLICATION LAYER

RESOURCE MANAGEMENT  LAYER

THIN CLIENT

(HTTP)

WEB BROWSER STREAMCORDER

(HTTP)

HEDC
web server
(Apache)

www.hedc.ethz.ch JAVA CLIENT LOCAL
DB
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8QGHUVWDQGLQJ�SURGXFWV
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App. wrappers

platform

support

runtime 
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7KH�HYROYLQJ�QDWXUH�RI�WKH�DUFKLWHFWXUH
RI�GLVWULEXWHG�LQIRUPDWLRQ�V\VWHPV
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'LVWULEXWHG�DSSOLFDWLRQV��WRS�GRZQ�GHVLJQ�
❏ 7KH�IXQFWLRQDOLW\�RI�D�V\VWHP�LV�GLYLGHG

DPRQJ�VHYHUDO�GLVWULEXWHG�QRGHV�ZKLFK
ZRUN�H[FOXVLYHO\�IRU�WKH�V\VWHP�

❏ (DFK�QRGH�FDQQRW�DFW�DV�D�VHSDUDWH
FRPSRQHQW��LWV�IXQFWLRQDOLW\�GHSHQGV
RQ�WKH�IXQFWLRQDOLW\�LPSOHPHQWHG�DW
RWKHU�QRGHV�

❏ 1RGHV�DUH�W\SLFDOO\�KRPRJHQHRXV�DQG
WKH�V\VWHP�LV�GHVLJQHG�WR�EH
GLVWULEXWHG�IURP�WKH�EHJLQQLQJ�

❏ 7KLV�LV�WKH�DUFKLWHFWXUH�RI�PDQ\
DSSOLFDWLRQV��IRU�LQVWDQFH�GDWDEDVHV��
KRZHYHU��WKH\�GR�QRW�DOORZ�WR
LQFRUSRUDWH�RWKHU�DSSOLFDWLRQV��OHJDF\
V\VWHPV��DQG�DUH�GLIILFXOW�WR�H[WHQG�

V\VWHP
������� � � 	
����� � � 
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'LVWULEXWHG�DSSOLFDWLRQV��ERWWRP�XS�GHVLJQ�
❏ 7KH�EDVLF�FRPSRQHQWV�DOUHDG\�H[LVW�

VWDQG�DORQH�V\VWHPV�ZKLFK�QHHG�WR�EH
OLQNHG�LQ�RUGHU�WR�SURYLGH�EHWWHU
IXQFWLRQDOLW\�

❏ 7KH�FRPSRQHQWV�GR�QRW�QHFHVVDULO\
FHDVH�WR�ZRUN�DV�VWDQG�DORQH
FRPSRQHQWV��2IWHQ�ROG�DSSOLFDWLRQV
FRQWLQXH�UXQQLQJ�DW�WKH�VDPH�WLPH�DV
QHZ�DSSOLFDWLRQV�

❏ 7KLV�DSSURDFK�KDV�D�ZLGH�DSSOLFDWLRQ
EHFDXVH�WKH�XQGHUO\LQJ�V\VWHPV�DOUHDG\
H[LVW�DQG�FDQQRW�EH�HDVLO\�UHSODFHG�

❏ 0XFK�RI�WKH�ZRUN�DQG�SURGXFWV�LQ�WKLV
DUHD�DUH�UHODWHG�WR�PLGGOHZDUH��WKH
LQWHUPHGLDWH�OD\HU�XVHG�WR�SURYLGH�D
FRPPRQ�LQWHUIDFH��EULGJH
KHWHURJHQHLW\��DQG�FRSH�ZLWK
GLVWULEXWLRQ�/HJDF\�V\VWHPV

1HZ
DSSOLFDWLRQ

/HJDF\
DSSOLFDWLRQ
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%DVLF�FRQFHSWV�DQG�QRWDWLRQ
❏ &OLHQW�LV�DQ\�XVHU�RU�SURJUDP�WKDW�ZDQWV�WR

SHUIRUP�DQ�RSHUDWLRQ�RYHU�WKH�V\VWHP��7R
VXSSRUW�D�FOLHQW��WKH�V\VWHP�QHHGV�WR�KDYH�D
SUHVHQWDWLRQ�OD\HU�WKURXJK�ZKLFK�WKH�XVHU�FDQ
VXEPLW�RSHUDWLRQV�DQG�REWDLQ�D�UHVXOW�

❏ 7KH�DSSOLFDWLRQ�ORJLF�HVWDEOLVKHV�ZKDW
RSHUDWLRQV�FDQ�EH�SHUIRUPHG�RYHU�WKH�V\VWHP
DQG�KRZ�WKH\�WDNH�SODFH��,W�WDNHV�FDUH�RI
HQIRUFLQJ�WKH�EXVLQHVV�UXOHV�DQG�HVWDEOLVK�WKH
EXVLQHVV�SURFHVVHV��7KH�DSSOLFDWLRQ�ORJLF�FDQ
EH�H[SUHVVHG�DQG�LPSOHPHQWHG�LQ�PDQ\
GLIIHUHQW�ZD\V��FRQVWUDLQWV��EXVLQHVV
SURFHVVHV��VHUYHU�ZLWK�HQFRGHG�ORJLF����

❏ 7KH�UHVRXUFH�PDQDJHU�GHDOV�ZLWK�WKH
RUJDQL]DWLRQ��VWRUDJH��LQGH[LQJ��DQG�UHWULHYDO�
RI�WKH�GDWD�QHFHVVDU\�WR�VXSSRUW�WKH�DSSOLFDWLRQ
ORJLF��7KLV�LV�W\SLFDOO\�D�GDWDEDVH�EXW�LW�FDQ
DOVR�EH�D�WH[W�UHWULHYDO�V\VWHP�RU�DQ\�RWKHU
GDWD�PDQDJHPHQW�V\VWHP�SURYLGLQJ�TXHU\LQJ
FDSDELOLWLHV�DQG�SHUVLVWHQFH�

&OLHQW

$SSOLFDWLRQ�/RJLF

5HVRXUFH�0DQDJHU

3UHVHQWDWLRQ�OD\HU

%XVLQHVV�UXOHV

%XVLQHVV�REMHFWV

&OLHQW

6HUYHU

'DWDEDVH

&OLHQW

%XVLQHVV�SURFHVVHV

3HUVLVWHQW�VWRUDJH
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'LVWULEXWLRQ�DW�WKH�GLIIHUHQW�OD\HUV

3UHVHQWDWLRQ�ORJLF

$SSOLFDWLRQ�/RJLF

5HVRXUFH�0DQDJHU

Support for multiple clients

Separated application logic Any combination thereof

Data distribution or replication
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$�JDPH�RI�ER[HV�DQG�DUURZV
❏ (DFK�ER[�UHSUHVHQWV�D�SDUW�RI�WKH�V\VWHP�
❏ (DFK�DUURZ�UHSUHVHQWV�D�FRQQHFWLRQ�EHWZHHQ

WZR�SDUWV�RI�WKH�V\VWHP�
❏ 7KH�PRUH�ER[HV��WKH�PRUH�PRGXODU�WKH�V\VWHP�

PRUH�RSSRUWXQLWLHV�IRU�GLVWULEXWLRQ�DQG
SDUDOOHOLVP��7KLV�DOORZV�HQFDSVXODWLRQ�
FRPSRQHQW�EDVHG�GHVLJQ��UHXVH�

❏ 7KH�PRUH�ER[HV��WKH�PRUH�DUURZV��PRUH
VHVVLRQV��FRQQHFWLRQV��QHHG�WR�EH�PDLQWDLQHG�
PRUH�FRRUGLQDWLRQ�LV�QHFHVVDU\��7KH�V\VWHP
EHFRPHV�PRUH�FRPSOH[�WR�PRQLWRU�DQG�PDQDJH�

❏ 7KH�PRUH�ER[HV��WKH�JUHDWHU�WKH�QXPEHU�RI
FRQWH[W�VZLWFKHV�DQG�LQWHUPHGLDWH�VWHSV�WR�JR
WKURXJK�EHIRUH�RQH�JHWV�WR�WKH�GDWD�
3HUIRUPDQFH�VXIIHUV�FRQVLGHUDEO\�

❏ 6\VWHP�GHVLJQHUV�WU\�WR�EDODQFH�WKH�FDSDFLW\�RI
WKH�FRPSXWHUV�LQYROYHG�DQG�WKH�DGYDQWDJHV�DQG
GLVDGYDQWDJHV�RI�WKH�GLIIHUHQW�DUFKLWHFWXUHV�

There is no problem in system
design that cannot be solved by

adding a level of indirection.
There is no performance

problem that cannot be solved
by removing a level of

indirection.
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$UFKLWHFWXUHV������IXOO\�FHQWUDOL]HG
❏ 7KH�SUHVHQWDWLRQ�OD\HU��DSSOLFDWLRQ�ORJLF�DQG

UHVRXUFH�PDQDJHU�DUH�EXLOW�DV�D�PRQROLWKLF
HQWLW\�

❏ 8VHUV�SURJUDPV�DFFHVV�WKH�V\VWHP�WKURXJK
GLVSOD\�WHUPLQDOV�EXW�ZKDW�LV�GLVSOD\HG�DQG�KRZ
LW�DSSHDUV�LV�FRQWUROOHG�E\�WKH�VHUYHU���7KLV�DUH
WKH�´GXPEµ�WHUPLQDOV��

❏ 7KLV�ZDV�WKH�W\SLFDO�DUFKLWHFWXUH�RI�PDLQIUDPH
DSSOLFDWLRQV��RIIHULQJ�VHYHUDO�DGYDQWDJHV�
➞ QR�IRUFHG�FRQWH[W�VZLWFKHV�LQ�WKH�FRQWURO

IORZ��HYHU\WKLQJ�KDSSHQV�ZLWKLQ�WKH
V\VWHP��

➞ DOO�LV�FHQWUDOL]HG��PDQDJLQJ�DQG
FRQWUROOLQJ�UHVRXUFHV�LV�HDVLHU�

➞ WKH�GHVLJQ�FDQ�EH�KLJKO\�RSWLPL]HG�E\
EOXUULQJ�WKH�VHSDUDWLRQ�EHWZHHQ�OD\HUV�

❏ 7KLV�LV�QRW�DV�XQIDVKLRQDEOH�DV�RQH�PD\�WKLQN�
QHWZRUN�FRPSXWLQJ�LV�EDVHG�RQ�VLPLODU�LGHDV�

��WLHU�DUFKLWHFWXUH

6HUYHU
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$UFKLWHFWXUH��������WLHU�V\VWHP
❏ $V�FRPSXWHUV�EHFDPH�PRUH�SRZHUIXO��LW�ZDV

SRVVLEOH�WR�PRYH�WKH�SUHVHQWDWLRQ�OD\HU�WR�WKH
FOLHQW��7KLV�KDV�VHYHUDO�DGYDQWDJHV�
➞ &OLHQWV�DUH�LQGHSHQGHQW�RI�HDFK�RWKHU�

RQH�FRXOG�KDYH�VHYHUDO�SUHVHQWDWLRQ�OD\HUV
GHSHQGLQJ�RQ�ZKDW�HDFK�FOLHQW�ZDQWV�WR
GR�

➞ 2QH�FDQ�WDNH�DGYDQWDJH�RI�WKH�FRPSXWLQJ
SRZHU�DW�WKH�FOLHQW�PDFKLQH�WR�KDYH�PRUH
VRSKLVWLFDWHG�SUHVHQWDWLRQ�OD\HUV��7KLV
DOVR�VDYHV�FRPSXWHU�UHVRXUFHV�DW�WKH
VHUYHU�PDFKLQH�

➞ ,W�LQWURGXFHV�WKH�FRQFHSW�RI�$3,
�$SSOLFDWLRQ�3URJUDP�,QWHUIDFH���$Q
LQWHUIDFH�WR�LQYRNH�WKH�V\VWHP�IURP�WKH
RXWVLGH��,W�DOVR�DOORZV�WR�WKLQN�DERXW
IHGHUDWLQJ�WKHVH�V\VWHPV�E\�OLQNLQJ
VHYHUDO�RI�WKHP�

➞ 7KH�UHVRXUFH�PDQDJHU�RQO\�VHHV�RQH
FOLHQW��WKH�DSSOLFDWLRQ�ORJLF��7KLV�JUHDWO\
KHOSV�ZLWK�SHUIRUPDQFH�VLQFH�WKHUH�DUH�QR
FRQQHFWLRQV�VHVVLRQV�WR�PDLQWDLQ�

��WLHU�DUFKLWHFWXUH

6HUYHU
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7HFKQLFDO�DVSHFWV�RI�WKH���WLHU�DUFKLWHFWXUH
❏ 7KHUH�DUH�FOHDU�WHFKQLFDO�DGYDQWDJHV��ZRUN�ZLWKLQ�WKH�VHUYHU�WDNHV�SODFH�ZLWKLQ�RQH

VFRSH��DOPRVW�DV�LQ���WLHU���WKH�GHVLJQ�LV�WLJKWHU�DQG�FDQ�EH�RSWLPL]HG��OHVV�UDFH
FRQGLWLRQV�WR�ZRUU\�DERXW��VWLOO�HDV\�WR�PDQDJH�DQG�FRQWURO���HWF�

❏ +RZHYHU��QRW�DOO�DUH�DGYDQWDJHV�
➞7KH�V\VWHP�KDV�WR�GHDO�ZLWK�DOO�SRVVLEOH�FRQQHFWLRQV��7KH�PD[LPXP�QXPEHU�RI

FOLHQWV�LV�JLYHQ�E\�WKH�QXPEHU�RI�FRQQHFWLRQV�VXSSRUWHG�E\�WKH�VHUYHU�
➞&OLHQWV�DUH�´WLHGµ�WR�WKH�V\VWHP�VLQFH�WKHUH�LV�QR�VWDQGDUG�SUHVHQWDWLRQ�OD\HU��,I

RQH�ZDQWV�WR�FRQQHFW�WR�WZR�V\VWHPV��WKHQ�WKH�FOLHQW�QHHGV�WZR�SUHVHQWDWLRQ
OD\HUV�

➞7KHUH�LV�QR�IDLOXUH�RU�ORDG�HQFDSVXODWLRQ��,I�WKH�V\VWHP�IDLOV��QRERG\�FDQ�ZRUN�
6LPLODUO\��WKH�ORDG�FUHDWHG�E\�D�FOLHQW�ZLOO�GLUHFWO\�DIIHFW�WKH�ZRUN�RI�RWKHUV�VLQFH
WKH\�DUH�DOO�FRPSHWLQJ�IRU�WKH�VDPH�UHVRXUFHV�

➞7KH�GHVLJQ�RI�WKH�DSSOLFDWLRQ�ORJLF�DQG�WKH�UHVRXUFH�PDQDJHU�LV�WLJKWO\�FRXSOHG�
PDNLQJ�LW�YHU\�GLIILFXOW�WR�FKDQJH�RU�VHSDUDWH�EXW�DOVR�PRUH�HIILFLHQW�

➞7KH�GHVLJQ�LV�FRPSOH[�DQG�GLIILFXOW�WR�SRUW�WR�RWKHU�SODWIRUPV�
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7KH�FOLHQW�LV�DOZD\V�ULJKW
➞7KH�XQGHUO\LQJ�V\VWHPV�DUH

SUREDEO\�GLIIHUHQW��7KH�FRPSOH[LW\
RI�GHDOLQJ�ZLWK�WZR�KHWHURJHQHRXV
V\VWHPV�QHHGV�WR�EH�DGGUHVVHG�E\
WKH�FOLHQW�

➞7KH�FOLHQW�EHFRPHV�UHVSRQVLEOH�IRU
NQRZLQJ�ZKHUH�WKLQJV�DUH��KRZ�WR
JHW�WR�WKHP��DQG�KRZ�WR�HQVXUH
FRQVLVWHQF\�

❏ 7KLV�LV�WUHPHQGRXVO\�LQHIILFLHQW�IURP
DOO�SRLQWV�RI�YLHZ��YHU\�IDW�FOLHQWV�DUH
QRW�D�VROXWLRQ��

❏ 7KHUH�LV�YHU\�OLWWOH�WKDW�FDQ�EH�GRQH�WR
VROYH�WKLV�SUREOHPV�LI�VWD\LQJ�ZLWKLQ
WKH���WLHU�PRGHO��,W�FDQ�EH�VROYHG�E\
DGGLQJ�D�OHYHO�RI�LQGLUHFWLRQ�
0,''/(:$5(

6HUYHU�$ 6HUYHU�%

❏ &OLHQWV�HQG�XS�ZDQWLQJ�WR�DFFHVV�WZR�RU
PRUH�V\VWHPV��:LWK�D���WLHU
DUFKLWHFWXUH��WKLV�FUHDWHV�VHYHUDO
SUREOHPV�
➞WKH�XQGHUO\LQJ�V\VWHPV�GRQ·W�NQRZ

DERXW�HDFK�RWKHU��WKHUH�LV�QR
FRPPRQ�EXVLQHVV�ORJLF��,I�LW�LV
QHFHVVDU\��LW�QHHGV�WR�EH
LPSOHPHQWHG�DW�WKH�FOLHQW�
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0LGGOHZDUH
❏ 0LGGOHZDUH�LV�MXVW�D�OHYHO�RI�LQGLUHFWLRQ

EHWZHHQ�FOLHQWV�DQG�RWKHU�OD\HUV�RI�WKH
V\VWHP�

❏ ,W�LQWURGXFHV�DQ�DGGLWLRQDO�OD\HU�RI
EXVLQHVV�ORJLF�HQFRPSDVVLQJ�DOO�XQGHUO\LQJ
V\VWHPV�

❏ %\�GRLQJ�WKLV��D�PLGGOHZDUH�V\VWHP�
➞ VLPSOLILHV�WKH�GHVLJQ�RI�WKH�FOLHQWV�E\

UHGXFLQJ�WKH�QXPEHU�RI�LQWHUIDFHV�
➞ SURYLGHV�WUDQVSDUHQW�DFFHVV�WR�WKH

XQGHUO\LQJ�V\VWHPV�
➞ DFWV�DV�WKH�SODWIRUP�IRU�LQWHU�V\VWHP

IXQFWLRQDOLW\�DQG�KLJK�OHYHO
DSSOLFDWLRQ�ORJLF��DQG

➞ WDNHV�FDUH�RI�ORFDWLQJ�UHVRXUFHV�
DFFHVVLQJ�WKHP��DQG�JDWKHULQJ�UHVXOWV�

❏ %XW�D�PLGGOHZDUH�V\VWHP�LV�MXVW�D�V\VWHP
OLNH�DQ\�RWKHU��,W�FDQ�DOVR�EH���WLHU����WLHU�
��WLHU����

Middleware or
global application logic

clients

Local resource
managers

Local application logic

6HUYHU�$ 6HUYHU�%

middleware
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7HFKQLFDO�DVSHFWV�RI�PLGGOHZDUH�EDVHG�V\VWHPV
❏ 7KH�LQWURGXFWLRQ�RI�D�PLGGOHZDUH�OD\HU�KHOSV�LQ�WKDW�

➞WKH�QXPEHU�RI�QHFHVVDU\�LQWHUIDFHV�LV�JUHDWO\�UHGXFHG�

� FOLHQWV�VHH�RQO\�RQH�V\VWHP��WKH�PLGGOHZDUH��

� ORFDO�DSSOLFDWLRQV�VHH�RQO\�RQH�V\VWHP��WKH�PLGGOHZDUH��

➞LW�FHQWUDOL]HV�FRQWURO��PLGGOHZDUH�V\VWHPV�WKHPVHOYHV�DUH�XVXDOO\���WLHU��
➞LW�PDNHV�QHFHVVDU\�IXQFWLRQDOLW\�ZLGHO\�DYDLODEOH�WR�DOO�FOLHQWV�
➞LW�DOORZV�WR�LPSOHPHQW�IXQFWLRQDOLW\�WKDW�RWKHUZLVH�ZRXOG�EH�YHU\�GLIILFXOW�WR

SURYLGH��DQG
➞LW�LV�D�ILUVW�VWHS�WRZDUGV�GHDOLQJ�ZLWK�DSSOLFDWLRQ�KHWHURJHQHLW\��VRPH�IRUPV�RI

LW��
❏ 7KH�PLGGOHZDUH�OD\HU�GRHV�QRW�KHOS�LQ�WKDW�

➞LW�LV�DQRWKHU�LQGLUHFWLRQ�OHYHO�
➞LW�LV�FRPSOH[�VRIWZDUH�
➞LW�LV�D�GHYHORSPHQW�SODWIRUP��QRW�D�FRPSOHWH�V\VWHP��DQG
➞PLGGOHZDUH�IXQFWLRQDOLW\�LV�SRRUO\�XQGHUVWRRG�
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$UFKLWHFWXUH��������WLHU�V\VWHP
❏ ,Q�D���WLHU�V\VWHP��WKH�WKUHH�OD\HUV�DUH�IXOO\

VHSDUDWHG�
❏ )RU�VRPH�SHRSOH��D�PLGGOHZDUH�EDVHG�V\VWHP�LV

D���WLHU�DUFKLWHFWXUH��7KLV�LV�D�ELW
RYHUVLPSOLILHG�EXW�FRQFHSWXDOO\�FRUUHFW�VLQFH
WKH�XQGHUO\LQJ�V\VWHPV�FDQ�EH�WUHDWHG�DV�EODFN
ER[HV��,Q�IDFW����WLHU�PDNHV�RQO\�VHQVH�LQ�WKH
FRQWH[W�RI�PLGGOHZDUH�V\VWHPV��RWKHUZLVH�WKH
FOLHQW�KDV�WKH�VDPH�SUREOHPV�DV�LQ�D���WLHU
V\VWHP���

❏ :H�ZLOO�VHH�H[DPSOHV�RI�WKLV�DUFKLWHFWXUH�ZKHQ
FRQFUHWH�PLGGOHZDUH�V\VWHPV�DUH�GLVFXVVHG�

❏ $���WLHU�V\VWHPV�KDV�WKH�VDPH�DGYDQWDJHV�DV�D
PLGGOHZDUH�V\VWHP�DQG�DOVR�LWV�GLVDGYDQWDJHV�

❏ ,Q�SUDFWLFH��WKLQJV�DUH�QRW�DV�VLPSOH�DV�WKH\
VHHP�«�WKHUH�DUH�VHYHUDO�KLGGHQ�OD\HUV�WKDW
DUH�QRW�QHFHVVDULO\�WULYLDO��WKH�ZUDSSHUV�

��WLHU�DUFKLWHFWXUH
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$�UHDO���WLHU�PLGGOHZDUH�EDVHG�V\VWHP����

External clients

connecting logic

control

user
logic

internal
clients

2 
ti

er
 s

ys
te

m
s

Resource
managers

wrappers

middleware

Resource
manager

2 tier system

m
id

dl
ew

ar
e 

sy
st

em

External client
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7KH�:HE�DV�VRIWZDUH�OD\HU����
❏ 7KH�:::�VXGGHQO\�RSHQHG�XS

VRIWZDUH�V\VWHPV�WKDW�KDG�UHPDLQHG
KLGGHQ�ZLWKLQ�WKH�,7�RUJDQL]DWLRQ�RI�D
FRPSDQ\

❏ ,W�LV�QRW�WKDW�QHZ�W\SHV�RI�LQWHUDFWLRQV
ZHUH�SRVVLEOH��%HKLQG�WKH�:::�WKHUH
LV�WKH�VDPH�FOLHQW�VHUYHU�PRGHO�DV�LQ
EDVLF�53&��+RZHYHU��WKH�:::�PDGH
HYHU\WKLQJ�PXFK�HDVLHU��FKHDSHU�DQG
HIILFLHQW
➞LQWHJUDWLRQ�DW�WKH�OHYHO�RI�XVHU

LQWHUIDFH�EHFDPH�SRVVLEOH
➞VHUYLFHV�FRXOG�EH�DFFHVVHG�IURP

DQ\ZKHUH�LQ�WKH�ZRUOG
➞WKH�FOLHQWV�FRXOG�QRZ�EH�QRW�MXVW

DQ�LQWHUQDO�RU�VHOHFWHG�XVHU�EXW
DQ\ERG\�ZLWK�D�EURZVHU

Branch 1 Branch 2
ap

p 
se

rv
e r

 1

ap
p 

se
rv

e r
 1

’

wrappers

Front end

us
er

 
pr

og
ra

m

us
er
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us
er
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«�RQ�WRS�RI�H[LVWLQJ�V\VWHPV

Branch 1 Branch 2 Finance Dept.

Yearly balance ? Monthly
average revenue ?

ap
p 

se
rv

e r
 1
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rv

e r
 1
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wrappers

ap
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rv

e r
 2

app server 3

recoverable 
queue

Front end
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Control (load balancing,
cc and rec., replication,
distribution, scheduling,
priorities, monitoring …)

TP-Monitor 
environment

73�&OLHQW 73�&OLHQW :(%�6(59(5

EURZVHU

,Q
WH
UQ
HW&*,�VFULS�FDOOV
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5HPRWH�FOLHQWV

user defined
application logic

database

resource manager

client

database management system

stored
procedure

API

client

embedded
SQL

user defined
application logic

database

resource manager

API

:(%�6(59(5

),5(:$//

client

browser
XML

��������� 	 
����� ���������������������  !�"�#%$ ���'& (�)+*�,.- /0,.132 4 5�5�� 6�7�	�� 681 �

%XVLQHVV�WR�%XVLQHVV��%�%�

Resource 1 Resource 2
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0LGGOHZDUH�SODWIRUPV�
)URP�53&�WR�(QWHUSULVH�$SSOLFDWLRQ�,QWHJUDWLRQ
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*HQHULF�GLVWULEXWHG�DSSOLFDWLRQ

6$/(6�32,17�&/,(17
,)�QRBFXVWRPHUB�
7+(1�1HZBFXVWRPHU
(/6(�/RRNXSBFXVWRPHU
&KHFNBLQYHQWRU\
,)�HQRXJKBVXSSOLHV
7+(1�3ODFHBRUGHU
(/6(����

&XVWRPHU
GDWDEDVH

,19(1725<�&21752/
&/,(17
/RRNXSBSURGXFW
&KHFNBLQYHQWRU\
,)�VXSSOLHVBORZ
7+(1�
����3ODFHBRUGHU
����8SGDWHBLQYHQWRU\
���

'%
0
6

3URGXFWV
GDWDEDVH'%

0
6

,QYHQWRU\
DQG�RUGHU
GDWDEDVH

'%
0
6

1HZBFXVWRPHU
/RRNXSBFXVWRPHU
'HOHWHBFXVWRPHU
8SGDWHBFXVWRPHU

1HZBSURGXFW
/RRNXSBSURGXFW
'HOHWHBSURGXFW
8SGDWHBSURGXFW

3ODFHBRUGHU
&DQFHOBRUGHU

8SGDWHBLQYHQWRU\
&KHFNBLQYHQWRU\

6HUYHU����FXVWRPHU�

6HUYHU����LQYHQWRU\�

6HUYHU����SURGXFWV�
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:KDW�FDQ�JR�ZURQJ�KHUH" ,19(1725<�&21752/
&/,(17
/RRNXSBSURGXFW
&KHFNBLQYHQWRU\
,)�VXSSOLHVBORZ
7+(1�
����3ODFHBRUGHU
����8SGDWHBLQYHQWRU\
���

3URGXFWV
GDWDEDVH'%

0
6 ,QYHQWRU\

DQG�RUGHU
GDWDEDVH

'%
0
6

1HZBSURGXFW
/RRNXSBSURGXFW
'HOHWHBSURGXFW
8SGDWHBSURGXFW

3ODFHBRUGHU
&DQFHOBRUGHU

8SGDWHBLQYHQWRU\
&KHFNBLQYHQWRU\

6HUYHU����LQYHQWRU\�6HUYHU����SURGXFWV�

❏ 53&�LV�D�SRLQW�WR�SRLQW�SURWRFRO�LQ�WKH
VHQVH�WKDW�LW�VXSSRUWV�WKH�LQWHUDFWLRQ
EHWZHHQ�WZR�HQWLWLHV��WKH�FOLHQW�DQG
WKH�VHUYHU�

❏ :KHQ�WKHUH�DUH�PRUH�HQWLWLHV
LQWHUDFWLQJ�ZLWK�HDFK�RWKHU��D�FOLHQW
ZLWK�WZR�VHUYHUV��D�FOLHQW�ZLWK�D�VHUYHU
DQG�WKH�VHUYHU�ZLWK�D�GDWDEDVH���53&
WUHDWV�WKH�FDOOV�DV�LQGHSHQGHQW�RI�HDFK
RWKHU��+RZHYHU��WKH�FDOOV�DUH�QRW
LQGHSHQGHQW

❏ 5HFRYHULQJ�IURP�SDUWLDO�V\VWHP�IDLOXUHV
LV�YHU\�FRPSOH[��)RU�LQVWDQFH��WKH
RUGHU�ZDV�SODFHG�EXW�WKH�LQYHQWRU\�ZDV
QRW�XSGDWHG��RU�SD\PHQW�ZDV�PDGH�EXW
WKH�RUGHU�ZDV�QRW�UHFRUGHG�«

❏ $YRLGLQJ�WKHVH�SUREOHPV�XVLQJ�SODLQ
53&�V\VWHPV�LV�YHU\�FXPEHUVRPH
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7UDQVDFWLRQDO�53&
❏ 7KH�VROXWLRQ�WR�WKLV�OLPLWDWLRQ�LV�WR

PDNH�53&�FDOOV�WUDQVDFWLRQDO��WKDW�LV�
LQVWHDG�RI�SURYLGLQJ�SODLQ�53&��WKH
V\VWHP�VKRXOG�SURYLGH�753&

❏ :KDW�LV�753&"
➞VDPH�FRQFHSW�DV�53&�SOXV�«
➞DGGLWLRQDO�ODQJXDJH�FRQVWUXFWV�DQG

UXQ�WLPH�VXSSRUW��DGGLWLRQDO
VHUYLFHV��WR�EXQGOH�VHYHUDO�53&
FDOOV�LQWR�DQ�DWRPLF�XQLW

➞XVXDOO\��LW�DOVR�LQFOXGHV�DQ
LQWHUIDFH�WR�GDWDEDVHV�IRU�PDNLQJ
HQG�WR�HQG�WUDQVDFWLRQV�XVLQJ�WKH
;$�VWDQGDUG��LPSOHPHQWLQJ��
3KDVH�&RPPLW�

➞DQG�DQ\WKLQJ�HOVH�WKH�YHQGRU�PD\
ILQG�XVHIXO��WUDQVDFWLRQDO
FDOOEDFNV��KLJK�OHYHO�ORFNLQJ��HWF��

❏ 6LPSOLI\LQJ�WKLQJV�TXLWH�D�ELW��RQH�FDQ
VD\�WKDW��KLVWRULFDOO\��73�0RQLWRUV�DUH
53&�EDVHG�V\VWHPV�ZLWK�WUDQVDFWLRQDO
VXSSRUW��$Q�H[DPSOH��(QFLQD

26)�'&(

(QFLQD�7RRONLW(QFLQD

6WUXFWXUHG
)LOH

6HUYLFH

3HHU�WR
3HHU
&RPP

5HOLDEOH
4XHXLQJ
6HUYLFH

(QFLQD�0RQLWRU

'LVWULEXWHG�$SSOLFDWLRQV
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73�0RQLWRUV
❏ 7KH�GHVLJQ�F\FOH�ZLWK�D�73�0RQLWRU�LV

YHU\�VLPLODU�WR�WKDW�RI�53&�
➞GHILQH�WKH�VHUYLFHV�WR�LPSOHPHQW

DQG�GHVFULEH�WKHP�LQ�,'/
➞VSHFLI\�ZKLFK�VHUYLFHV�DUH

WUDQVDFWLRQDO
➞XVH�DQ�,'/�FRPSLOHU�WR�JHQHUDWH

WKH�FOLHQW�DQG�VHUYHU�VWXEV
❏ ([HFXWLRQ�UHTXLUHV�D�ELW�PRUH�FRQWURO

VLQFH�QRZ�LQWHUDFWLRQ�LV�QR�ORQJHU�SRLQW
WR�SRLQW�
➞WUDQVDFWLRQDO�VHUYLFHV�PDLQWDLQ

FRQWH[W�LQIRUPDWLRQ�DQG�FDOO
UHFRUGV�LQ�RUGHU�WR�JXDUDQWHH
DWRPLFLW\

➞VWXEV�DOVR�QHHG�WR�VXSSRUW�PRUH
LQIRUPDWLRQ�OLNH�WUDQVDFWLRQ�LG�DQG
FDOO�FRQWH[W

❏ &RPSOH[�FDOO�KLHUDUFKLHV�DUH�W\SLFDOO\
LPSOHPHQWHG�ZLWK�D�73�0RQLWRU�DQG
QRW�ZLWK�SODLQ�53&

,19(1725<�&21752/
,)�VXSSOLHVBORZ
7+(1�
����%27
������3ODFHBRUGHU
������8SGDWHBLQYHQWRU\
����(27

3URGXFWV
GDWDEDVH'%

0
6 ,QYHQWRU\

DQG�RUGHU
GDWDEDVH

'%
0
6

1HZBSURGXFW
/RRNXSBSURGXFW
'HOHWHBSURGXFW
8SGDWHBSURGXFW

3ODFHBRUGHU
&DQFHOBRUGHU

8SGDWHBLQYHQWRU\
&KHFNBLQYHQWRU\

6HUYHU����LQYHQWRU\�6HUYHU����SURGXFWV�
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73�0RQLWRU�([DPSOH

Branch 1 Branch 2 Finance Dept.

Yearly balance ? Monthly average revenue ?
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Control (load balancing,
cc and rec., replication,
distribution, scheduling,
priorities, monitoring …)

TP-Monitor 
environment

Interfaces to user defined services

Programs implementing the services
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$V\QFKURQRXV�FDOOV
❏ 7KH�VROXWLRQ�LV�WR�HQWLUHO\�VHSDUDWH�WKH

FOLHQW�DQG�WKH�VHUYHU��,QVWHDG�RI�WKH
FOLHQW�FDOOLQJ�D�SURFHGXUH�DW�WKH�VHUYHU
DQG�ZDLWLQJ�IRU�WKH�VHUYHU�WR�H[HFXWH
WKH�SURFHGXUH�DQG�UHWXUQ�D�UHVXOW��WKH
FOLHQW�VLPSO\�VHQGV�WKH�FDOO�WR�WKH
VHUYHU�ZLWKRXW�ZDLWLQJ��7KH�VHUYHU
SURFHVVHV�WKH�FDOO�LQ�GXH�WLPH�DQG
VHQGV�D�PHVVDJH�ZLWK�WKH�UHVSRQVH

❏ 7KH�H[FKDQJH�W\SLFDOO\�RFFXUV�XVLQJ
SHUVLVWHQW�TXHXHV�ZKHUH�WKHVH
PHVVDJHV�DUH�VWRUHG�XQWLO�WKH�FOLHQW�RU
WKH�VHUYHU�SLFN�WKHP�XS

❏ 7KHVH�TXHXHV�FDQ�EH�WUHDWHG�DV
VHSDUDWH�HQWLWLHV�DQG�FDQ�EH�PDGH
SHUVLVWHQW��WUDQVDFWLRQDO��LQGH[HG�
SULRULW\�EDVHG��PXOWL�XVHU��HWF�

❏ $V\QFKURQRXV�FDOOV�DUH��EXW�WKHLU�YHU\
QDWXUH��SRLQW�WR�SRLQW��$OWKRXJK�P�Q
UHODWLRQV�DUH�IHDVLEOH��WKH�V\VWHP
VXSSRUWV�HDFK�LQGLYLGXDO�FDOO�DV�D
VHSDUDWH�HQWLW\��PXFK�OLNH�53&���7KHUH
LV�QR�HDV\�ZD\�WR�OLQN�VHYHUDO
DV\QFKURQRXV�FDOOV�LQWR�DQ�DWRPLF�XQLW

❏ $V\QFKURQRXV�FDOOV�DQG�WUDQVDFWLRQDO
FDOOV�DUH�FRPSOHPHQWDU\�DVSHFWV�RI
GLVWULEXWHG�V\VWHPV�
➞WUDQVDFWLRQDO�FDOOV�DUH�IRU�KLJKO\

FRQVLVWHQW�RQ�OLQH�RSHUDWLRQV
➞DV\QFKURQRXV�FDOOV�DUH�IRU

LQIRUPDWLRQ�GLVVHPLQDWLRQ�DFURVV
GLIIHUHQW�V\VWHPV

❏ 1RWH��73�0RQLWRUV�ZHUH�WKH�ILUVW
V\VWHPV�WR�SURYLGH�WKH�W\SH�RI
SHUVLVWHQW�TXHXLQJ�XVHG�WRGD\
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4XHXLQJ�V\VWHPV
❏ 4XHXLQJ�V\VWHPV�LPSOHPHQW�WKH�DV\QFKURQRXV

LQWHUDFWLRQ�
❏ (DFK�HOHPHQW�LQ�WKH�V\VWHP�FRPPXQLFDWHV�ZLWK

WKH�UHVW�YLD�SHUVLVWHQW�TXHXHV��7KHVH�TXHXHV
VWRUH�PHVVDJHV�WUDQVDFWLRQDOO\��7KH�IORZ�RI
FRQWURO�IURP�TXHXH�WR�TXHXH�LV�GHILQHG�E\�WKH
XVHU�DV�OLPLWHG�IRUP�RI�SURFHVV�DQG�FRQVWLWXWHV
WKH�DSSOLFDWLRQ�ORJLF�

❏ 4XHXLQJ�V\VWHPV�RIIHU�VLJQLILFDQW�DGYDQWDJHV
RYHU�WUDGLWLRQDO�VROXWLRQV�LQ�WHUPV�RI�IDXOW
WROHUDQFH�DQG�RYHUDOO�V\VWHP�IOH[LELOLW\�
DSSOLFDWLRQV�GR�QRW�QHHG�WR�EH�WKHUH�DW�WKH
WLPH�D�UHTXHVW�LV�PDGH�

❏ 4XHXHV�SURYLGH�D�ZD\�WR�FRPPXQLFDWH�DFURVV
KHWHURJHQHRXV�QHWZRUNV�DQG�V\VWHPV�ZKLOH�VWLOO
EHLQJ�DEOH�WR�PDNH�VRPH�DVVXPSWLRQV�DERXW�WKH
EHKDYLRU�RI�WKH�PHVVDJHV�

❏ 7KH\�FDQ�EH�XVHG�HPEHGGHG��ZRUNIORZ��73�
0RQLWRUV��RU�E\�WKHPVHOYHV��046HULHV�
7X[HGR�4��

external
application

external
application

Input 
queue

Input 
queue

Output 
queue

Output 
queue
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0HVVDJH�ILOWHU�
���DSSO\�UXOHV
���WUDQVIRUP�V\QWD[

0HVVDJH�EURNHUV
❏ 0HVVDJH�EURNHUV�DUH�WKH�ODWHVW

LQFDUQDWLRQ�RI�TXHXLQJ�V\VWHPV
➞LW�LV�WKH�VDPH�FRQFHSW�DV�D�TXHXLQJ

V\VWHP��RIWHQ�WKH�VDPH
LPSOHPHQWDWLRQ��SOXV�«

➞DGGLWLRQDO�VHUYLFHV�WKDW�SHUPLW
ILOWHULQJ�DQG�WUDQVIRUPLQJ
PHVVDJHV�DV�WKH\�PRYH�IURP�TXHXH
WR�TXHXH

❏ :K\�DUH�WKH\�QHHGHG"
➞,Q�FRQYHQWLRQDO�TXHXLQJ�V\VWHPV�

PHVVDJH�IRUPDWWLQJ�PXVW�EH�GRQH
E\�DOO�VHQGHUV�LQGLYLGXDOO\�VR�WKDW
WKH�UHFHLYHU�XQGHUVWDQGV�WKH
PHVVDJH

➞$�PHVVDJH�EURNHU�FHQWUDOL]HV�WKLV
IRUPDWWLQJ�LQ�D�VLQJOH�SRLQW�
WKHUHE\�IDFLOLWDWLQJ�WKH�GHVLJQ

application

application

Input 
queue

Input 
queue
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«�DQG�-$9$"
❏ 'HYHORSLQJ�D�ODUJH�LQIRUPDWLRQ�V\VWHP�KDV

QHYHU�EHHQ�HDV\��:LWK�WKH�DGYHQW�RI�WKH
,QWHUQHW�DQG�WKH�VFDODELOLW\�SUREOHPV�LW
FUHDWHV��WRGD\·V�LQIRUPDWLRQ�V\VWHPV�DUH
EHFRPLQJ�LQFUHGLEO\�FRPSOH[��1HYHUWKHOHVV�
DQG�LQ�VSLWH�RI�WKH�KHOS�WKDW�PLGGOHZDUH
SURYLGHV��PRVW�GHYHORSPHQW�LV�HQWLUHO\�DG�KRF�
7KDW�PHDQV��LW�LV�H[SHQVLYH��QRQ�SRUWDEOH��D
OHJDF\�SUREOHP�«��WKLV�LV�DOVR�WUXH�RI
&25%$�VLQFH�ZLWK�&25%$�WKH�FRGH�GHYHORSHG
LV�SODWIRUP�GHSHQGHQW��

❏ )RU�YHQGRUV��WR�SURYLGH�RII�WKH�VKHOI�VROXWLRQV
LV�QRW�D�UHDOLVWLF�RSWLRQ�VLQFH�WKHUH�DUH�WRR
PDQ\�SODWIRUPV�WKDW�ZRXOG�IUDJPHQW�WKH�PDUNHW
DQG�PDNH�GHYHORSPHQW�FRQVLGHUDEOH�GLIILFXOW
�QRWH�WKDW�SDUDOOHOLVP�RI�ZKDW�6$3�KDV�PHDQW
IRU�GDWDEDVHV�DQG�ZKDW�FRXOG�EH�GRQH�IRU
PLGGOHZDUH�DQG�WKUHH�WLHU�DUFKLWHFWXUHV�LQ
JHQHUDO��

❏ $�VWHS�LQ�WKLV�GLUHFWLRQ�LV�-�((��DQG�WKH
FRPSHWLQJ�SURSRVDO��1(7�

External clients

connecting logic

control

user
logic

internal
clients
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Resource
managers

wrappers
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dl
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$SSOHWV�DQG�FOLHQWV
❏ 7KH�SUREOHP�RI�WKH�XVLQJ�D�ZHE

EURZVHU�DV�XQLYHUVDO�FOLHQW�LV�WKDW�LW
GRHV�QRW�GR�PXFK�EH\RQG�GLVSOD\LQJ
GDWD��LW�LV�D�WKLQ�FOLHQW��
➞PXOWLSOH�LQWHUDFWLRQV�DUH�QHHGHG�WR

FRPSOHWH�FRPSOH[�RSHUDWLRQV
➞WKH�VDPH�RSHUDWLRQV�PXVW�EH�GRQH

RYHU�DQG�RYHU�DJDLQ�IRU�DOO�FOLHQWV
➞WKH�SURFHVVLQJ�SRZHU�DW�WKH�FOLHQW

LV�QRW�XVHG
❏ %\�DGGLQJ�D�-90��-DYD�9LUWXDO

0DFKLQH��WR�WKH�EURZVHU��QRZ�LW
EHFRPHV�SRVVLEOH�WR�G\QDPLFDOO\
GRZQORDG�WKH�FOLHQW�IXQFWLRQDOLW\��DQ
DSSOHW��HYHU\�WLPH�LW�LV�QHHGHG

❏ 7KH�FOLHQW�EHFRPHV�WUXO\�LQGHSHQGHQW
RI�WKH�RSHUDWLQJ�V\VWHP�DQG�LV�DOZD\V
XQGHU�WKH�FRQWURO�RI�WKH�VHUYHU

browser

JVM

applet

Branch 1 Branch 2
ap

p 
se

rv
e r

 1

ap
p 

se
rv

e r
 1

’

wrappers

Front end

us
er
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er
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er
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1. Get
client

2. Send
applet 3. C/S

system 
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:HE�VHUYHU�DV�D�FOLHQW�RI�D�($,�V\VWHP
❏ &*,�VFULSWV�ZHUH�LQLWLDOO\�ZLGHO\�XVHG

DV�WKHUH�ZDV�QR�RWKHU�ZD\�RI
FRQQHFWLQJ�WKH�ZHE�VHUYHU�ZLWK�WKH�,7
V\VWHP�VR�WKDW�LW�FRXOG�GR�VRPHWKLQJ
EH\RQG�VHQGLQJ�VWDWLF�GRFXPHQWV

❏ +RZHYHU��&*,�VFULSWV�KDYH�VHYHUDO
SUREOHPV�WKDW�DUH�QRW�HDV\�WR�VROYH�
➞&*,�VFULSWV�DUH�VHSDUDWH

SURFHVVHV��UHTXLULQJ�DGGLWLRQDO
FRQWH[W�VZLWFKHV�ZKHQ�D�FDOO�LV
PDGH��DQG�WKHUHE\�DGGLQJ�WR�WKH
RYHUDOO�GHOD\�

➞)DVW�&*,�DOORZV�FDOOV�WR�EH�PDGH
WR�D�VLQJOH�UXQQLQJ�SURFHVV�EXW�LW
VWLOO�UHTXLUHV�WZR�FRQWH[W�VZLWFKHV

➞&*,�LV�UHDOO\�D�TXLFN�KDFN�QRW
GHVLJQHG�IRU�SHUIRUPDQFH�
VHFXULW\��VFDODELOLW\��HWF�

Request 1 Request 2

Web server process

CGI script
child process 1

CGI script
child process 2

Call to
underlying
middlewareRequest 1 Request 2

Web server process

CGI script
child process 1

Call to
underlying
middleware

Normal CGI calls

Fast CGI calls
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6HUYOHWV
❏ 6HUYOHWV�IXOILOO�WKH�VDPH�UROH�DV�&*,

VFULSWV��WKH\�SURYLGH�D�ZD\�WR�LQYRNH�D
SURJUDP�LQ�UHVSRQVH�WR�DQ�KWWS�UHTXHVW�

❏ +RZHYHU�
➞6HUYOHWV�UXQ�DV�WKUHDGV�RI�WKH�-DYD

VHUYHU�SURFHVV��QRW�QHFHVVDULO\�WKH
ZHE�VHUYHU��QRW�DV�VHSDUDWH�26
SURFHVVHV

➞XQOLNH�&*,�VFULSWV��WKDW�FDQ�EH
ZULWWHQ�LQ�DQ\�ODQJXDJH��6HUYOHWV
DUH�DOZD\V�ZULWWHQ�LQ�-DYD��DQG
DUH��WKHUHIRUH��SRUWDEOH�

➞FDQ�XVH�DOO�WKH�PHFKDQLVPV
SURYLGHG�E\�WKH�-90�IRU�VHFXULW\
SXUSRVHV

❏ 7KH�PHUJH�RI�-DYD�EDVHG�WRROV�DQG
PLGGOHZDUH�SODWIRUPV�OHDGV�WR�WKH�VR
FDOOHG�DSSOLFDWLRQ�VHUYHUV�

Request 1 Request 2

Java server process

Servlet
child thread 1

Servlet 
child thread 2

Call to
underlying
middleware

th
re

ad
s

Call servlets
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INTEGRATION TIER

ACCESS TIER

CLIENT 
TIER

R
E

SO
U

R
C

E
 T

IE
R

APP 
TIER

wrapper

wrapper

wrapper

db db db

business
object

business
object

business
object

apiapiapi

web
client

java
client

wap
client

web servers, J2EE, CGI
JAVA Servlets API

web servers, J2EE, CGI
JAVA Servlets API

databases, multi-tier systems
backends, mainframes

databases, multi-tier systems
backends, mainframes

system federations, filters
object monitors, MOM

system federations, filters
object monitors, MOM

TP-Monitors, stored procedures
programs, scripts, beans

TP-Monitors, stored procedures
programs, scripts, beans

web and wap browsers
specialized clients (Java, Notes)

SMS ...

web and wap browsers
specialized clients (Java, Notes)

SMS ... C
L

IE
N

T
A

C
C

E
SS

A
P

P
IN

T
E

G
R

A
T

IO
N

R
E

SO
U

R
C

E

HTML, SOAP, XML

MOM, HTML, IIOP, 
RMI-IIOP, SOAP, XML

MOM, IIOP, 
RMI-IIOP, XML

ODBC, JDBC, RPC, 
MOM, IIOP, RMI-IIOP


