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Abstract²� )LQGLQJ� WKH� EHVW� GHSOR\PHQW� FRQILJXUDWLRQ� WKDW�

PD[LPLVHV� HQHUJ\� HIILFLHQF\� ZKLOH� JXDUDQWHHLQJ� V\VWHP�
SHUIRUPDQFH� RI� FORXG� DSSOLFDWLRQV� LV� DQ� H[WUHPHO\� FKDOOHQJLQJ�
WDVN�� ,W� UHTXLUHV� WKH� HYDOXDWLRQ� RI� V\VWHP� SHUIRUPDQFH� DQG�
HQHUJ\�FRQVXPSWLRQ�XQGHU�D�ZLGH�YDULHW\�RI� UHDOLVWLF�ZRUNORDGV�
DQG� GHSOR\PHQW� FRQILJXUDWLRQV�� 7KLV� SDSHU� GHPRQVWUDWHV�
6WUHVV&ORXG��DQ�DXWRPDWLF�SHUIRUPDQFH�DQG�HQHUJ\�FRQVXPSWLRQ�
DQDO\VLV� WRRO� IRU� FORXG� DSSOLFDWLRQV� LQ� UHDO�ZRUOG� FORXG�
HQYLURQPHQWV��6WUHVV&ORXG�VXSSRUWV���� WKH�PRGHOOLQJ�RI�UHDOLVWLF�
FORXG� DSSOLFDWLRQ� ZRUNORDGV�� ��� WKH� DXWRPDWLF� JHQHUDWLRQ� DQG�
UXQQLQJ�RI�ORDG�WHVWV��DQG����WKH�SURILOLQJ�RI�V\VWHP�SHUIRUPDQFH�
DQG�HQHUJ\�FRQVXPSWLRQ��$�GHPRQVWUDWLRQ�YLGHR�FDQ�EH�DFFHVVHG�
DW��KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y �O�BDB&1W94�

,��,1752'8&7,21�
&ORXG� FRPSXWLQJ� LV� D� QHZ� SDUDGLJP� ZKHUH� XVHUV� OHDVH�

FORXG�LQIUDVWUXFWXUHV�DQG�VHUYLFHV�UDWKHU�WKDQ�EX\�WKHP�RXWULJKW��
+RZHYHU�� WZR� PDMRU� FKDOOHQJHV� RI� WKH� FORXG� PRGHO� DUH� WKH�
KXJH�HQHUJ\�FRQVXPSWLRQ�RI�ODUJH�VFDOH�FORXG�GDWD�FHQWUHV�DQG�
WKH�QHHG�WR�PHHW�HYHU�LQFUHDVLQJ�V\VWHP�SHUIRUPDQFH�DQG�RWKHU�
4XDOLW\� RI� 6HUYLFH� �4R6�� UHTXLUHPHQWV� IRU� WKH� FORXG�
DSSOLFDWLRQV��+LJK� HQHUJ\� FRQVXPSWLRQ�GLUHFWO\� FRQWULEXWHV� WR�
GDWD� FHQWUHV¶�RSHUDWLRQDO� FRVWV��&XUUHQWO\��SRZHU�FRQVXPSWLRQ�
FRQWULEXWHV� XS� WR� ���� RI� D� GDWD� FHQWUH¶V� WRWDO� RSHUDWLRQDO�
H[SHQVH� >�@�� ,Q� DGGLWLRQ�� VXFK� D� KXJH� DPRXQW� RI� SRZHU�
FRQVXPSWLRQ�DFFHOHUDWHV�JOREDO�ZDUPLQJ�>�@��2Q�WKH�RWKHU�KDQG��
FORXG� VHUYLFH� SURYLGHUV� PXVW� SURYLGH� WKHLU� XVHUV� ZLWK�
VDWLVIDFWRU\� V\VWHP� SHUIRUPDQFH�� PHDVXUHG� XVXDOO\� LQ�
WKURXJKSXW� DQG� UHVSRQVH� WLPH� >�@�� 7KXV�� FORXG� VHUYLFH�
SURYLGHUV� PXVW� GHYHORS� FORXG� DSSOLFDWLRQ� GHSOR\PHQW� DQG�
PDQDJHPHQW�VROXWLRQV� WKDW�JXDUDQWHH�V\VWHP�SHUIRUPDQFH�DQG�
6HUYLFH�/HYHO�$JUHHPHQW��6/$V��DW� OHDVW�HQHUJ\�FRQVXPSWLRQ�
SRVVLEOH��

+RZHYHU�� ILQGLQJ� VXFK� D� VROXWLRQ� LV� DQ� H[WUHPHO\�
FKDOOHQJLQJ� WDVN�� GXH� WR� WKH� FRPSOH[LW\� DQG� KHWHURJHQHLW\� RI�
FORXG� DSSOLFDWLRQV� DQG� GHSOR\PHQW� SODWIRUPV�� ,W� UHTXLUHV� WKH�
HYDOXDWLRQ� RI� V\VWHP� SHUIRUPDQFH� DQG� HQHUJ\� FRQVXPSWLRQ�
XQGHU� YDULRXV� FRPELQDWLRQV� RI� DSSOLFDWLRQ� ZRUNORDGV� DQG�
SODWIRUP�FRQILJXUDWLRQV��7KHUH�DUH�KRZHYHU�QXPHURXV�GLIIHUHQW�
DSSOLFDWLRQ� ZRUNORDGV� DQG� SODWIRUP� FRQILJXUDWLRQV�� HYHQ� IRU�
VLPSOH�FORXG�DSSOLFDWLRQV��0DQXDO�JHQHUDWLRQ�RI�ORDG�WHVW�SODQV��
FKDQJHV�RI�V\VWHP�FRQILJXUDWLRQV�DQG�UXQQLQJ�RI�ORDG�WHVWV�DUH�
WHGLRXV�DQG�HUURU�SURQH��,Q�DGGLWLRQ��WKH�FROOHFWLRQ�RI�DFFXUDWH�
V\VWHP� SHUIRUPDQFH� DQG� HQHUJ\� FRQVXPSWLRQ� GDWD� RI� FORXG�
DSSOLFDWLRQV� UHOLHV� RQ� ORDG� WHVWV� EDVHG� RQ� D� UHDOLVWLF� XVHU�
EHKDYLRXU�PRGHO�LQ�D�UHDO�ZRUOG�FORXG�HQYLURQPHQW��

$� ORW� RI� UHVHDUFK� HIIRUW� KDV� EHHQ� GHYRWHG� WR� EXLOGLQJ�
SHUIRUPDQFH�HYDOXDWLRQ�WRROV�IRU�FORXG�V\VWHPV�>���@��+RZHYHU��
PRVW�H[LVWLQJ�DSSURDFKHV�SURYLGH�RQO\�D�IDLUO\�EDVLF�PRGHO�IRU�
XVHU� EHKDYLRXU�� D� VHTXHQFH� RI� XVHU� UHTXHVWV� RQ� FORXG� VHUYHUV�
DUUDQJHG�LQWR�UHSHDWLQJ�JURXSV�ZLWK�PXOWLSOH�WKUHDGV��WR�PLPLF�
ODUJH� QXPEHU� RI� FORXG� XVHUV�� >��� �@�� ,Q� DGGLWLRQ�� RQO\� D� IHZ�
FORXG� ORDG� WHVW� WRROV� KDYH� WDNHQ� LQWR� DFFRXQW� WKH� HQHUJ\�
FRQVXPSWLRQ�RI�GDWD�FHQWUHV�>�@��0RUHRYHU��PRVW�RI�WKH�H[LVWLQJ�
SHUIRUPDQFH� HYDOXDWLRQ� WRROV� XWLOLVH� VLPXODWHG� FORXG�
HQYLURQPHQWV��SURYLGLQJ�RQO\�DSSUR[LPDWLRQV�RI�FORXG�V\VWHP�
SHUIRUPDQFH� >��� �@�� 7KH� NH\� OLPLWDWLRQ� RI� VLPXODWLRQ�EDVHG�
PRGHOOLQJ� LV� WKDW� WHVW� UHVXOWV� PD\� EH� VLJQLILFDQWO\� LQDFFXUDWH�
EHFDXVH� RI� WKH� LPSHUIHFWLRQ� LQ� WKH� DVVXPSWLRQV�� LQSXW� GDWD��
ZRUN� WDVNV�� HQHUJ\� XVDJH� DQG� SHUIRUPDQFH� LQ� WKH� VLPXODWLRQ�
HQYLURQPHQW�>�@��1RQH�RI� WKH�H[LVWLQJ�SHUIRUPDQFH�HYDOXDWLRQ�
WRROV� FDQ� DQDO\VH� ERWK� V\VWHP� SHUIRUPDQFH� DQG� HQHUJ\�
FRQVXPSWLRQ�DW�WKH�VDPH�WLPH�LQ�UHDO�ZRUG�FORXG�HQYLURQPHQWV��

7KLV�SDSHU�GHPRQVWUDWHV�6WUHVV&ORXG��D�QRYHO�SHUIRUPDQFH�
DQG�HQHUJ\�FRQVXPSWLRQ�DQDO\VLV�WRRO�IRU�FORXG�DSSOLFDWLRQV�LQ�
UHDO�ZRUOG� FORXG� HQYLURQPHQWV�� 6WUHVV&ORXG� RIIHUV� WKH�
IROORZLQJ� IHDWXUHV�� ���� WKH� DELOLW\� WR� PRGHO� UHDOLVWLF� FORXG�
DSSOLFDWLRQ� ZRUNORDGV� DW� YDU\LQJ� OHYHOV� RI� GHWDLOV�� ���� WKH�
DELOLW\�WR�PRGHO�FORXG�DSSOLFDWLRQ�GHSOR\PHQW�FRQILJXUDWLRQV�DW�
YDU\LQJ� OHYHOV� RI� GHWDLOV�� ���� DXWRPDWLF� JHQHUDWLRQ� RI� GHWDLOHG�
ORDG�WHVW�SODQV������VXSSRUW�IRU�DXWRPDWLF�UXQQLQJ�RI�ORDG�WHVWV��
DQG�����DXWRPDWLF�PRQLWRULQJ��SURILOLQJ�DQG�DQDO\VLV�RI�V\VWHP�
SHUIRUPDQFH�DQG�HQHUJ\�FRQVXPSWLRQ��
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)LJ���VKRZV�KRZ�6WUHVV&ORXG�LV�XVHG�WR�SHUIRUP�ORDG�WHVWV�

WR�SURILOH�WKH�SHUIRUPDQFH�DQG�HQHUJ\�FRQVXPSWLRQ�RI�D�FORXG�
DSSOLFDWLRQ�� )LUVW�� WKH� SHUIRUPDQFH� HQJLQHHU� GHILQHV� WKH� FORXG�
DSSOLFDWLRQ� ZRUNORDG�PRGHO� �ER[� ���� 7KH� ZRUNORDG�PRGHO� LV�
FRPSRVHG� RI� D� VHW� RI� WDVNV� PRGHOOLQJ� WKH� WDUJHW� FORXG�
DSSOLFDWLRQ� EHKDYLRXU�� %DVHG� RQ� WKH� PDMRU� W\SH� RI� UHVRXUFH�
FRQVXPHG� E\� D� WDVN�� ZH� FDWHJRULVH� UXQWLPH� WDVNV� LQWR� WKUHH�
W\SHV�� FRPSXWDWLRQ�LQWHQVLYH�� GDWD�LQWHQVLYH� DQG�
FRPPXQLFDWLRQ�LQWHQVLYH� >�@�� $� ³FRPSRVLWH� WDVN´� LV� XVHG� WR�
UHSUHVHQW� WDVNV�PDGH�XS�RI�GLIIHUHQW�NLQGV�RI�EHKDYLRXU��7KLV�
PRGHO� LV� WKHQ�IXUWKHU�DXJPHQWHG�E\� WKH�SHUIRUPDQFH�HQJLQHHU�
ZLWK� WUDQVLWLRQ�SUREDELOLWLHV� DQG�SURSHUWLHV�EHWZHHQ� WDVNV��:H�
KDYH� GHYHORSHG� D� FROOHFWLRQ� RI� FORXG� VHUYLFHV� FRQILJXUHG� E\�
WKHVH� DSSOLFDWLRQ� ZRUNORDG� PRGHOV� LQ� RUGHU� WR� SURYLGH� D�
UHDOLVWLF� WDUJHW� DSSOLFDWLRQ� IRU� HQHUJ\� DQG� SHUIRUPDQFH� GDWD�
FROOHFWLRQ�� 7KHVH� VHUYLFHV� UHVSRQG� WR� XVHU� UHTXHVWV� E\�
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SHUIRUPLQJ� WDVNV� GHILQHG� LQ� WKH�ZRUNORDG�PRGHO��7KLV� DOORZV�
IRU� ZKDW�LI� HQHUJ\� FRQVXPSWLRQ� DQG� V\VWHP� SHUIRUPDQFH�
DQDO\VLV� RI� SODQQHG� V\VWHPV� DQG� IRU� PRGHOOLQJ� WKH UH�
HQJLQHHULQJ� RI� H[LVWLQJ� V\VWHPV�� )RU� HDFK� WDVN�� D� stochastic 
form chart >�@� LV�FUHDWHG� WR� VSHFLI\�GHWDLOHG�XVHU� UHTXHVWV�DQG�
UHTXLUHG�UHVSRQVHV�IURP�WKH�FORXG�V\VWHP��6WUHVV&ORXG�FDQ�DOVR�
EH�XVHG�WR�VWUHVV�WHVW�H[LVWLQJ�FORXG�DSSOLFDWLRQV�E\�VSHFLI\LQJ�
ZKLFK� GHSOR\HG� FORXG� VHUYLFHV� WR� LQYRNH� DQG� WKH� SDUDPHWHU�
GDWD�VHQW�WR�WKH�GHSOR\HG�DSSOLFDWLRQ�VHUYLFHV��

)LJ�����6WUHVV&ORXG�3HUIRUPDQFH�DQG�(QHUJ\�'DWD�3URILOLQJ�3URFHVV��
$�FORXG�V\VWHP�DUFKLWHFWXUH�PRGHO�LV�GHILQHG�WR�VSHFLI\�WKH�

HOHPHQWV� LQ� WKH� WDUJHW� FORXG� V\VWHP� �ER[� ���� 2XU� FORXG�
DUFKLWHFWXUH�PRGHO�LQFOXGHV�DOO�DYDLODEOH�UHVRXUFHV�LQ�WKH�WDUJHW�
FORXG� V\VWHP� DQG� WKHLU� GHWDLOHG� FRQILJXUDWLRQV�� 5HVRXUFHV� RI�
GLIIHUHQW�W\SHV�FDQ�EH�VSHFLILHG�E\�GLIIHUHQW�UHVRXUFH�ORFDWLRQV��
VXFK� DV�SK\VLFDO� VHUYHUV� DQG�YLUWXDO�PDFKLQHV��$IWHU�PDSSLQJ�
WKH�WDVNV�GHILQHG�LQ�WKH�XVHU�ZRUNORDG�PRGHO�WR�FRUUHVSRQGLQJ�
UHVRXUFHV� LQ� WKH� FORXG� V\VWHP� DUFKLWHFWXUH� PRGHO�� ZRUNORDG�
GHSOR\PHQW� VFULSWV� DUH� JHQHUDWHG� �ER[� ���� %DVHG� RQ� WKH�
GHSOR\PHQW� VFULSWV�� ORDG� WHVW� VHUYLFHV� DUH� XSORDGHG� DQG�
GHSOR\HG� WR� WKH� YLUWXDO� PDFKLQHV� LQ� WKH� WDUJHW� FORXG� V\VWHP�
�ER[�����7KHVH�ORDG�WHVW�VHUYLFHV�KDYH�EHHQ�GHYHORSHG�EDVHG�RQ�
RXU�SUHYLRXV� UHVHDUFK� WKDW� LQFRUSRUDWHG�&38��5$0�DQG�GDWD�
LQWHQVLYH� WDVNV�� DQG� VXSSRUWHG� VHUYLFH�WR�VHUYLFH�
FRPPXQLFDWLRQ�LQWHQVLYH� WDVNV� >�@�� /RDG� WHVW� VFULSWV� DUH� WKHQ�
DXWRPDWLFDOO\�JHQHUDWHG�EDVHG�RQ�WKH�ZRUNORDG�PRGHO��ER[�����
1H[W�� WKH� VSHFLILHG� ORDG� WHVWV� DUH� SHUIRUPHG� DXWRPDWLFDOO\� RQ�
WKH�WDUJHW�FORXG�V\VWHP�LQ�DFFRUGDQFH�ZLWK�WKH�ORDG�WHVW�VFULSWV�
�ER[�����7KH�SHUIRUPDQFH�DQG�HQHUJ\�FRQVXPSWLRQ�GDWD�RI�WKH�
WDUJHW� FORXG� V\VWHP� DUH� FROOHFWHG� �ER[� ��� DQG� WKHQ� YLVXDOLVHG�
XVLQJ�D�YDULHW\�RI�FKDUWV��ER[������

,,,��(;$03/(�86$*(�
6WUHVV&ORXG� LV� UHDOLVHG� DV� D� VHW� RI�(FOLSVH� ,'(�SOXJ�LQV��$�

VHW� RI� HGLWRUV� DUH� XVHG� WR� VXSSRUW� GLDJUDPPDWLF�PRGHOOLQJ� RI�
ZRUNORDGV�DQG�GHSOR\PHQW�SODWIRUPV��7KUHH�NH\�GLDJUDP�W\SHV�
DUH� XVHG�� L�H��� WKH� KLJK�OHYHO� ZRUNORDG� PRGHO� RI� WKH� FORXG�
DSSOLFDWLRQ�� ORZ�OHYHO� ZRUNORDG� PRGHO� RI� HDFK� WDVN� DQG� WKH�
FORXG� SODWIRUP� DUFKLWHFWXUH� PRGHO�� 'LDJUDPPDWLF� HGLWRUV� DUH�
LQVWDQWLDWHG� IRU� HGLWLQJ� WKHVH� PRGHOV� XVLQJ� WKH� (FOLSVH�
*UDSKLFDO� 0RGHOOLQJ� )UDPHZRUN�� :H� LOOXVWUDWH� WKH� XVDJH� RI�

NH\�IXQFWLRQV�RI�6WUHVV&ORXG�XVLQJ�D�UHIHUHQFH�-DYD�DSSOLFDWLRQ�
-3HW6WRUH�>��@�DV�DQ�H[DPSOH��

Workload Modelling��7R�PRGHO�WKH�ZRUNORDG�RI�-3HW6WRUH��D�
KLJK�OHYHO�ZRUNORDG�PRGHO�XVLQJ�DQ�H[WHQGHG� VWRFKDVWLF� IRUP�
FKDUW�QHHGV�WR�EH�GHILQHG�ILUVW��$Q�H[DPSOH�LV�VKRZQ�LQ�)LJ����
,Q� WKLV� H[DPSOH�� WKH� FOLHQW� �UHSUHVHQWHG� E\� WRS� OHIW� LFRQ�� LV�
PRGHOOHG�ZLWK�D�VHW�RI�UHTXHVWV��UHSUHVHQWHG�E\�ODUJH�LFRQV�ZLWK�
VXE�UHTXHVW� FRQWDLQHUV�� OLQNHG� WR� WUDQVLWLRQV� �UHSUHVHQWHG� E\�
DUURZHG� OLQHV��ZLWK�SUREDELOLW\�DQQRWDWLRQV��7KH�VWDUW�DQG�HQG�
FLUFOH� LFRQV�GHILQH�D� VWDWH�FKDUW�VW\OH�PRGHO� IRU� WKH�ZRUNORDG��
7KLV�H[DPSOH�VSHFLILHV�WKDW�WKH�WKH�XVHU�VHOHFWV�D� WDVN��Signin��
GetProduct�� GetIndex�� GetHelp�� GetCategory�� GetCart��
CreateNewAccount�� GetProductDetail�� RU� CheckOut�� ZLWK�
GLIIHUHQW�SUREDELOLWLHV�DIWHU�WKH�ZRUNORDG�VWDUWV���
(DFK�WDVN�LQ�WKH�ZRUNORDG�PRGHO�LV�D�FDOO�WR�D�VHUYLFH�LQ�WKH�

FORXG�DSSOLFDWLRQ��(DFK�VXFK�VHUYLFH�LV�PRGHOOHG�DV�HLWKHU�D�FDOO�
WR� DQ� H[LVWLQJ� GHSOR\HG� FORXG� DSSOLFDWLRQ� VHUYLFH� RU� RQH� RU�
PRUH� ³EDVLF´� W\SHV� RI� VHUYLFH� WDVNV� �L�H��� GDWD�LQWHQVLYH��
FRPSXWDWLRQ�LQWHQVLYH�RU�FRPPXQLFDWLRQ�LQWHQVLYH���7KHVH�WDVN�
W\SHV�DUH�XVHG�WR�PRGHO�D�WDUJHW�FORXG�DSSOLFDWLRQ¶V�VHUYLFHV��$�
FRPSOH[� FORXG� DSSOLFDWLRQ� LV� WKXV� EXLOW� XS� RI� VHUYLFHV�
FRPSULVHG� RI� D� PL[� RI� GLIIHUHQW� W\SHV� RI� WDVNV� DQG� GLIIHUHQW�
ZRUNORDGV�XVLQJ�WKHVH�WDVNV��
(DFK�ZRUNORDG�WDVN�PD\�FRPSULVH�RI�VXE�WDVNV�WKDW�DOORZ�XV�

WR� GHILQH� LQ� GHWDLO� ZKDW� WKH� WDVN� GRHV�� :H� DJDLQ� XVH� WKH�
SUREDELOLW\�EDVHG� VWRFKDVWLF� IRUP� FKDUW� IRUPDOLVP� WR� PRGHO�
WKHVH�VXE�WDVNV��)LJ���VKRZV�DQ�H[DPSOH�RI�WKUHH�-3HW6WRUH�VXE�
WDVN� PRGHOV�� �D�� D� FRPPXQLFDWLRQ�LQWHQVLYH� VXE�WDVN�
�PRGHOOLQJ� D� FOLHQW�WR�VHUYHU� RU� VHUYLFH�WR�VHUYLFH�
FRPPXQLFDWLRQ��� �E�� D� FRPSXWDWLRQ�LQWHQVLYH� VXE�WDVN�
�PRGHOOLQJ�WKH�LQIRUPDWLRQ�SURFHVVLQJ�RQ�D�VHUYHU�QRGH���DQG��F��
D�GDWD�LQWHQVLYH�VXE�WDVN��PRGHOOLQJ�GDWDEDVH�RU�ILOH�SURFHVVLQJ�
RQ� D� GDWD� VWRUDJH� VHUYHU� QRGH��� 6WUHVV&ORXG� DOORZV� WKH�
SHUIRUPDQFH�HQJLQHHU� WR� VSHFLI\�D� UDQJH�RI� LQIRUPDWLRQ�DERXW�
HDFK�VXE�WDVN��DV�VKRZQ�LQ�WKH�ULJKW�SDUWV�RI�)LJ����

Cloud Architecture Modelling��$IWHU�GHILQLQJ�WKH�GHWDLOHG�
ZRUNORDG� RI� D� WDUJHW� FORXG� DSSOLFDWLRQ�� WKH� SHUIRUPDQFH�
HQJLQHHU�PXVW�GHILQH�WKH�GHSOR\PHQW�SODWIRUP�IRU�UXQQLQJ�WKH�
DSSOLFDWLRQ��$Q�H[DPSOH�RI�VXFK�D�FORXG�DUFKLWHFWXUH�PRGHO�LV�
VKRZQ� LQ� )LJ���� $� FORXG� SODWIRUP� FRPSULVHV� SK\VLFDO� VHUYHU�
KRVWV�� YLUWXDO� PDFKLQHV� DQG� QHWZRUNV�� 9LUWXDO� PDFKLQHV� KDYH�
PDQ\� FRQILJXUDWLRQ� SDUDPHWHUV�� H�J��� WKH� YLUWXDO� PHPRU\� VL]H�
DQG� WKH� QXPEHU� RI�&38� FRUHV�� GHSOR\HG� DSSOLFDWLRQ� VRIWZDUH�
VHUYLFHV� VXFK� DV� ZHE� VHUYHUV�� GDWDEDVH� VHUYHUV�� HWF�� 3K\VLFDO�
KRVWV�DQG�QHWZRUNV�KDYH�YDULRXV�FKDUDFWHULVWLFV��H�J���WKH�VHUYHU�
W\SH�� WKH� QXPEHU� RI� &38� FRUHV�� WKH� DPRXQW� RI� SK\VLFDO�
PHPRU\�� WKH� YLUWXDO�PDFKLQH� K\SHUYLVRU� W\SH�� WKH� EDQGZLGWK��
HWF��)LJ��� �D�� VKRZV�D�KLJK�OHYHO�PRGHO�RI� WKH�FORXG�SODWIRUP�
DUFKLWHFWXUH�IRU�UXQQLQJ�-3HW6WRUH�LQ�RXU�H[DPSOH�SHUIRUPDQFH�
DQG� HQHUJ\� DQDO\VLV� WHVWV�� 7KLV� LV� D� GDWD� FHQWUH� ZLWK� RQH�
SK\VLFDO� KRVW� DQG� WKUHH� YLUWXDO� PDFKLQH� JURXSV� RQ� ZKLFK�
GLIIHUHQW�WDVNV�ZLOO�EH�KRVWHG��9DULRXV�FRQILJXUDWLRQ�SDUDPHWHUV�
DUH�VKRZQ��)LJ����E��VKRZV�SHUIRUPDQFH�HQJLQHHU�VSHFLI\LQJ�D�
SDUWLFXODU� YLUWXDO� PDFKLQH� FRQILJXUDWLRQ� IRU� WKH� SK\VLFDO� KRVW�
PDFKLQH�DQG�LWV�K\SHUYLVRU��LQ�WKLV�FDVH�D�90:DUH�K\SHUYLVRU��
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Deployment Plan Generation�� 7KH� PRGHO� RI� WKH� FORXG�
SODWIRUP�LV�XVHG�WR�JHQHUDWH�DXWRPDWHG�FRQILJXUDWLRQ�VFULSWV�LQ�
RUGHU� WR� FRQILJXUH� WKH� SODWIRUP� IRU� ORDG� WHVW� UXQV�� 7KH�
JHQHUDWHG�VFULSWV�DUH�XSORDGHG�WR�WKH�WDUJHW�SK\VLFDO�DQG�YLUWXDO�
PDFKLQHV�DQG�H[HFXWHG�WR�FRQILJXUH�WKHP���

Load Test Plan Generation��$IWHU� JHQHUDWLQJ� WKH� VHUYLFH�
FRQILJXUDWLRQ� VFULSWV� DQG� GHSOR\LQJ� WKH� VHUYLFHV�� WKH�
SHUIRUPDQFH�HQJLQHHU�XVHV�6WUHVV&ORXG�WR�JHQHUDWH�WKH�ORDG�WHVW�
SODQV�� )LJ�� �� VKRZV� DQ� H[DPSOH� RI� JHQHUDWHG� ORDG� WHVW� VFULSWV�
DQG� FRQILJXUDWLRQV�� 7KH� ORDG� WHVW� PRGHO� �D�� LV� XVHG� WR�
V\QWKHVLVH�D�WHVW�VFULSW�WKDW�ZLOO�EH�UXQ�RQ�D�FOLHQW�PDFKLQH��E���
7KLV� VFULSW� PRGHOV� WKH� VWDWH� PDFKLQH� WKDW� GHVFULEHV� WKH�
VHTXHQFH� RI� WDVNV�� WKH� WUDQVLWLRQV� EHWZHHQ� WDVNV�� WKH�
SUREDELOLWLHV�WKDW�HDFK�WDVN�ZLOO�EH�FDUULHG�RXW��WKH�LWHUDWLRQV�RI�
HDFK�WDVN��DQG�WKH�ZRUNORDG��(DFK�WDVN�LQ�WKH�ZRUNORDG�PRGHO�
LV� PRGHOOHG� HLWKHU� E\� D� FDOO� WR� D� GHSOR\HG� UHDO�ZRUOG� FORXG�
DSSOLFDWLRQ� VHUYLFH�� RU� DV� LQ� WKLV� H[DPSOH�� D� PRGHO� RI� WKDW�
VHUYLFH� �F���7KH� VHUYLFH�PRGHO� LV� D� VHW� RI� GDWD��� FRPSXWDWLRQ��
DQG�FRPPXQLFDWLRQ�LQWHQVLYH�VXE�WDVNV��(DFK�WDVN¶V�VXE�PRGHO�
LQFOXGHV� WKH� SDUDPHWHUV� RI� WKH� VHUYLFHV� LQYROYHG� LQ� WKH� WDVN�
VHUYLFH� PRGHO�� 7KHVH� SDUDPHWHUV� VSHFLI\�� IRU� H[DPSOH�� WKH�
QXPEHU� RI� LWHUDWLRQV� IRU� VWRULQJ�� FRPSXWLQJ�� VHQGLQJ� DQG�
UHFHLYLQJ�DFWLYLWLHV�LQ�WKH�VHUYLFHV��WKH�DPRXQW�RI�GDWD�WR�VWRUH��
SURFHVV��VHQG�DQG�UHFHLYH�LQ�HDFK�DFWLYLW\��WKH�W\SH�RI�DFWLYLW\��
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Test Running and Results Visualisation�� 2QFH� WKH� ORDG�
WHVW� VFULSWV� DUH� JHQHUDWHG�� WKH\� DUH� XSORDGHG� WR� RQH� RU� PRUH�
PDFKLQHV� DFWLQJ� DV� ³FOLHQWV´� DQG� UXQ�� 7KH� SHUIRUPDQFH�
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7KH� UHVXOWV�RI� WKH� ORDG� WHVWV� DUH�SHULRGLFDOO\�FROOHFWHG�DQG�
YLVXDOLVHG� LQ� DQ� LQWHUDFWLYH� PDQQHU� IRU� WKH� SHUIRUPDQFH�
HQJLQHHU��)LJ���VKRZV�DQ�H[DPSOH�RI�WKH�-3HW6WRUH�GHSOR\PHQW�
PRGHOV� DQG� ZRUNORDG� PRGHOV� XQGHU� VWUHVV� WHVWV�� 9DULRXV�
SK\VLFDO� PDFKLQH� SHUIRUPDQFH� PHWULFV� FDQ� EH� FROOHFWHG� �D���
7KH� HQHUJ\� FRQVXPSWLRQ� RI� SK\VLFDO� VHUYHUV� DQG� URXWHUV� DUH�
DOVR� FROOHFWHG� �E�� XVLQJ� 3RZHU1RGH� >��@��'LIIHUHQW� FROOHFWLRQ�
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ZRUNORDGV�DQG�GHSOR\PHQW�FRQILJXUDWLRQV���
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FORXG� HQYLURQPHQWV�� 6WUHVV&ORXG� VXSSRUWV� WKH� PRGHOOLQJ� RI�
UHDOLVWLF�FORXG�DSSOLFDWLRQ�ZRUNORDGV��DXWRPDWLF�GHSOR\PHQW�RI�
ORDG� WHVW� VHUYLFHV�� DXWRPDWLF� JHQHUDWLRQ� DQG� UXQQLQJ� RI� ORDG�
WHVWV�� DQG� DXWRPDWLF� SURILOLQJ� RI� WKH� SHUIRUPDQFH� DQG� HQHUJ\�
FRQVXPSWLRQ� RI� FORXG� DSSOLFDWLRQV�� :H� HYDOXDWHG� LWV�
HIIHFWLYHQHVV� E\� UHSURGXFLQJ� SUHYLRXV� ORDG� WHVW� UHVXOWV�
PDQXDOO\� REWDLQHG� LQ� D� UHDO� FORXG� HQYLURQPHQW� >�@��:LWK� WKH�
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HQYLURQPHQWV�LQ�DQ�HIILFLHQW�DQG�HIIHFWLYH�PDQQHU��
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