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WHAT’S NEW?
Here are the trends highlighted in this edition:

EXPLOSIVE GROWTH IN THE DEVOPS ARENA
Much of the work on this radar involved evaluating a sea of technologies related to DevOps, which continues to grow 
DQG�LQQRYDWH�DW�D�EUHDN�QHFN�SDFH��:LWK�WKH�DGYHQW�RI�FRQWDLQHUL]DWLRQ��FORXG�R΍HULQJV��DQG�YDULRXV�SHUPXWDWLRQV�
DQG�FRPELQDWLRQV��LWȇV�QR�ZRQGHU�WKDW�LQQRYDWLRQ�LV�UDPSDQW�LQ�WKLV�VSDFH��7KH�JURZWK�DQG�SRSXODULW\�RI�DUFKLWHFWXUDO�
VW\OHV�OLNH�PLFURVHUYLFHV�HPSKDVL]HV�WKH�LQWHUVHFWLRQ�RI�DUFKLWHFWXUH�DQG�'HY2SV��VR�ZH�H[SHFW�WKH�SDFH�RI�LQQRYDWLRQ�
to continue.

NEXT GENERATION DATA PLATFORMS GAIN TRACTION
%LJ�'DWD�LVQȇW�QHZȃLQ�IDFW�ZHȇYH�EHHQ�DGYLVLQJ�DJDLQVW�EX\LQJ�LQWR�WKH�K\SH�IRU�VRPH�WLPHȃEXW�ZHȇUH�EHJLQQLQJ�WR�
VHH�UHODWHG�WHFKQRORJLHV�WDNH�KROG�DQG�ȴQG�XVHV�LQ�WKH�(QWHUSULVH��7HFKQLTXHV�VXFK�DV�WKH�'DWD�/DNH�DQG�/DPEGD�
$UFKLWHFWXUHV�DUH�QHZ�ZD\V�RI�ORRNLQJ�DW�HQWHUSULVH�GDWD�SODWIRUPV��DQG�FDQ�EH�XVHIXO�UHJDUGOHVV�RI�ZKHWKHU�\RX�
UHDOO\�KDYH�ȊELJȋ�GDWD�WR�GHDO�ZLWK�

DEVELOPERS FOCUS ON SECURITY-MINDED TOOLING
(DFK�ZHHN�EULQJV�QHZ�VWRULHV�RI�GDWD�OHDNV�RU�PLVXVH�DQG�SXEOLF�GHPDQG�IRU�VHFXUH��SULYDF\�UHVSHFWLQJ�V\VWHPV�LV�
RQ�WKH�ULVH��%ODFNER[��7273�WZR�IDFWRU�DXWKHQWLFDWLRQ�DQG�2SHQΖ'�&RQQHFWȃDOO�WRROV�IHDWXUHG�RQ�WKLV�HGLWLRQ�RI�WKH�
5DGDUȃFDQ�KHOS�GHYHORSHUV�FUHDWH�VHFXUH�V\VWHPV�DQG�LQIUDVWUXFWXUH�
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ABOUT THE TECHNOLOGY RADAR
7KRXJKW:RUNHUV�DUH�SDVVLRQDWH�DERXW�WHFKQRORJ\��:H�EXLOG�LW��UHVHDUFK�LW��WHVW�LW��RSHQ�VRXUFH�LW��ZULWH�DERXW�LW��DQG�
FRQVWDQWO\�DLP�WR�LPSURYH�LW�Ȃ�IRU�HYHU\RQH��2XU�PLVVLRQ�LV�WR�FKDPSLRQ�VRIWZDUH�H[FHOOHQFH�DQG�UHYROXWLRQL]H�Ζ7��:H�
FUHDWH�DQG�VKDUH�WKH�7KRXJKW:RUNV�7HFKQRORJ\�5DGDU�LQ�VXSSRUW�RI�WKDW�PLVVLRQ��7KH�7KRXJKW:RUNV�7HFKQRORJ\�
$GYLVRU\�%RDUG��D�JURXS�RI�VHQLRU�WHFKQRORJ\�OHDGHUV�LQ�7KRXJKW:RUNV��FUHDWHV�WKH�UDGDU��7KH\�PHHW�UHJXODUO\�WR�
GLVFXVV�WKH�JOREDO�WHFKQRORJ\�VWUDWHJ\�IRU�7KRXJKW:RUNV�DQG�WKH�WHFKQRORJ\�WUHQGV�WKDW�VLJQLȴFDQWO\�LPSDFW�RXU�
LQGXVWU\�

7KH�UDGDU�FDSWXUHV�WKH�RXWSXW�RI�WKH�7HFKQRORJ\�$GYLVRU\�%RDUGȇV�GLVFXVVLRQV�LQ�D�IRUPDW�WKDW�SURYLGHV�YDOXH�WR�D�
ZLGH�UDQJH�RI�VWDNHKROGHUV��IURP�&Ζ2V�WR�GHYHORSHUV��7KH�FRQWHQW�LV�LQWHQGHG�DV�D�FRQFLVH�VXPPDU\��:H�HQFRXUDJH�
\RX�WR�H[SORUH�WKHVH�WHFKQRORJLHV�IRU�PRUH�GHWDLO��7KH�UDGDU�LV�JUDSKLFDO�LQ�QDWXUH��JURXSLQJ�LWHPV�LQWR�WHFKQLTXHV��
WRROV��SODWIRUPV��DQG�ODQJXDJHV�	�IUDPHZRUNV��:KHQ�UDGDU�LWHPV�FRXOG�DSSHDU�LQ�PXOWLSOH�TXDGUDQWV��ZH�FKRVH�WKH�
RQH�WKDW�VHHPHG�PRVW�DSSURSULDWH��:H�IXUWKHU�JURXS�WKHVH�LWHPV�LQ�IRXU�ULQJV�WR�UHȵHFW�RXU�FXUUHQW�SRVLWLRQ�RQ�
WKHP��7KH�ULQJV�DUH�

ΖWHPV�WKDW�DUH�QHZ�RU�KDYH�KDG�VLJQLȴFDQW�FKDQJHV�VLQFH�WKH�ODVW�UDGDU�DUH�UHSUHVHQWHG�DV�WULDQJOHV��ZKLOH�LWHPV�WKDW�
KDYH�QRW�PRYHG�DUH�UHSUHVHQWHG�DV�FLUFOHV��7KH�GHWDLOHG�JUDSKV�IRU�HDFK�TXDGUDQW�VKRZ�WKH�PRYHPHQW�WKDW�LWHPV�
KDYH�WDNHQ��:H�DUH�LQWHUHVWHG�LQ�IDU�PRUH�LWHPV�WKDQ�ZH�FDQ�UHDVRQDEO\�ȴW�LQWR�D�GRFXPHQW�WKLV�VL]H��VR�ZH�IDGH�
PDQ\�LWHPV�IURP�WKH�ODVW�UDGDU�WR�PDNH�URRP�IRU�WKH�QHZ�LWHPV��)DGLQJ�DQ�LWHP�GRHV�QRW�PHDQ�WKDW�ZH�QR�ORQJHU�
care about it.

)RU�PRUH�EDFNJURXQG�RQ�WKH�UDGDU��VHH�WKRXJKWZRUNV�FRP�UDGDU�IDT
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We feel strongly that the industry should be 
adopting these items. We use them when 
appropriate on our projects.

Worth pursuing. It is important to 
understand how to build up this 
capability. Enterprises should try 
this technology on a project that can 
handle the risk.

Worth exploring 
with the goal of 
understanding how 
LW�ZLOO�D΍HFW�\RXU�
enterprise.

Proceed with 
caution.

http://thoughtworks.com/radar/faq
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THE RADAR
TECHNIQUES
ADOPT
1. � )RFXV�RQ�PHDQ�WLPH�WR�UHFRYHU\
2. � )RUZDUG�6HFUHF\
3. � 6WUXFWXUHG�ORJJLQJ
 
TRIAL
4. � &DQDU\�EXLOGV
5. � 'DWHQVSDUVDPNHLW
6. � )URQW�HQG�LQVWUXPHQWDWLRQ
7.  Hipster batch
8. � +XPDQH�UHJLVWU\
9. � ΖQYHUVH�&RQZD\�0DQHXYHU
10. /LYLQJ�&66�6W\OH�*XLGHV
11. /RFDO�VWRUDJH�V\QF
12. 1R36'
13. 3DUWLWLRQ�LQIUDVWUXFWXUH�DORQJ�WHDP�ERXQGV
14. 5(67�ZLWKRXW�387
15. 6WDWLF�VLWH�JHQHUDWRUV
16. 7DLORUHG�6HUYLFH�7HPSODWH

ASSESS
17. $SSHQG�RQO\�GDWD�VWRUH
18. %ORFNFKDLQ�EH\RQG�ELWFRLQ
19. (QWHUSULVH�'DWD�/DNH
20. 0DFKLQH�LPDJH�SLSHOLQHV
21. 3DFH�OD\HUHG�$SSOLFDWLRQ�6WUDWHJ\

HOLD
22. &ORXG�OLIW�DQG�VKLIW
23. /RQJ�OLYHG�EUDQFKHV�ZLWK�*LWȵRZ
24. 0LFURVHUYLFH�HQY\
25. 3URJUDPPLQJ�LQ�\RXU�&Ζ�&'�WRRO
26. 6$)HȠ
27. 6HFXULW\�VDQGZLFK
28. 6HSDUDWH�'HY2SV�WHDP
29. 7HVWLQJ�DV�D�VHSDUDWH�RUJDQL]DWLRQ
30. 9HORFLW\�DV�SURGXFWLYLW\
 

PLATFORMS
ADOPT
 
TRIAL
31. DigitalOcean
32. iBeacon

ASSESS
33. Apache Mesos
34. $50�6HUYHU�6R&
35. &R$3
36. &RUH26
37. (YHQW6WRUH
38. Jackrabbit Oak
39. /LQX[�VHFXULW\�PRGXOHV
40. 0DSER[
41. MariaDB
42. 1HWȵL[�266�)XOO�VWDFN
43. OpenAM
44. 2SHQΖ'�&RQQHFW
45. 6'1
46. 7H[W�LW�DV�D�VHUYLFH���5DSLGSUR�LR
47. 7273�7ZR�)DFWRU�$XWKHQWLFDWLRQ
48. 8�)

HOLD
49. &06�DV�D�SODWIRUP
50. 26*L

New or moved
No change
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THE RADAR
TOOLS
ADOPT
51. )O\ZD\
52. *R�&'

TRIAL
53. $SSLXP
54. Boot2docker
55. &RPSRVHU
56. &XUVLYH
57. Docker
58. )RUHPDQ
59. *HQ\0RWLRQ
60. *LWODE
61. *UXQW�MV
62. ΖQGH[HG'%
63. 3DFNHU
64. 3DFW�	�3DFWR
65. 3DSHUWUDLO
66. 3RVWPDQ
67. 6QDS&Ζ
68. 6QRZSORZ�$QDO\WLFV�	�3LZLN
69. 6ZDJJHU
70. ;DPDULQ

ASSESS
71. %ODFNER[
72. &RQVXO
73. 'F�MV
74. *RULOOD�5(3/
75. *XOS
76. OHDȵHW�MV
77. Mountebank
78. 3DFNHWEHDW
79. 5RVO\Q
80. 6SDUN
81. 7HUUDIRUP

HOLD
82. &LWUL[�IRU�GHYHORSPHQW
 

LANGUAGES & FRAMEWORKS
ADOPT
83. *R�ODQJXDJH
84. Java 8

TRIAL
85. $QJXODU-6
86. &RUH�$V\QF
87. Dashing
88. 'MDQJR�5HVW
89. +$/
90. ΖRQLF�)UDPHZRUN
91. 1DVKRUQ
92. 2P
93. 4�	�%OXHELUG
94. 5�DV�&RPSXWH�3ODWIRUP
95. 5HWURȴW

ASSESS
96. )OLJKW�MV
97. +DVNHOO�+DGRRS�OLEUDU\
98. /RWXV
99. 5HDFW�MV
100. Reagent
101. Rust
102. 6SULQJ�%RRW
103. 6ZLIW

HOLD
104. -6)

New or moved
No change
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0DQ\�SURMHFWV�KDYH�H[WHUQDO�FRGH�GHSHQGHQFLHV��D�ODUJH�
DPRXQW�RI�ZKLFK�LV�SURYLGHG�E\�RSHQ�VRXUFH�SURMHFWV��ΖQ�
order to ensure our builds are reproducible, we integrate 
DJDLQVW�NQRZQ�YHUVLRQV�RI�WKHP��EXW�WKDW�FDQ�PHDQ�WKDW�
it takes a while for us to integrate against newer versions 
RI�WKHVH�OLEUDULHV�OHDGLQJ�WR�D�ODUJHU�PHUJH�H΍RUW�GRZQ�
the line. One approach we have seen to avoid this is to 
KDYH�D�QLJKWO\�Canary Build which tries to pull in the 
ODWHVW�YHUVLRQ�RI�DOO�GHSHQGHQFLHV��ΖI�WKH�EXLOG�LV�JUHHQ��
we know we can change which versions we depend on.

7KH�WHUP�Datensparsamkeit��PDUWLQIRZOHU�FRP�EOLNL�
'DWHQVSDUVDPNHLW�KWPO��LV�WDNHQ�IURP�*HUPDQ�SULYDF\�
OHJLVODWLRQ�DQG�GHVFULEHV�WKH�LGHD�WR�RQO\�VWRUH�DV�

PXFK�SHUVRQDO�LQIRUPDWLRQ�DV�LV�DEVROXWHO\�UHTXLUHG�
IRU�WKH�EXVLQHVV�RU�DSSOLFDEOH�ODZV��&XVWRPHU�SULYDF\�
FRQWLQXHV�WR�EH�D�KRW�WRSLF��&RPSDQLHV�VXFK�DV�8EHU�DUH�
DSSDUHQWO\�FROOHFWLQJ�KLJKO\�SHUVRQDO�FXVWRPHU�GDWD��DV�
ZHOO�DV�EHLQJ�TXLWH�OD[�ZLWK�VHFXULW\��washingtonpost.
FRP�EORJV�WKH�VZLWFK�ZS������������LV�XEHUV�ULGHU�
database-a-sitting-duck-for-hackers���7KLV�LV�D�GLVDVWHU�
ZDLWLQJ�WR�KDSSHQ��)ROORZLQJ�GDWHQVSDUVDPNHLW�RU�XVLQJ�
GH�LGHQWLȴFDWLRQ��HQ�ZLNLSHGLD�RUJ�ZLNL�'H�LGHQWLȴFDWLRQ��
WHFKQLTXHV�HYHQ�LQ�MXULVGLFWLRQV�ZKHUH�LW�LV�QRW�OHJDOO\�
PDQGDWHG��FDQ�DOORZ�\RX�WR�UHGXFH�WKH�LQIRUPDWLRQ�\RX�
VWRUH��ΖI�\RX�QHYHU�VWRUH�WKH�LQIRUPDWLRQ��\RX�GR�QRW�
QHHG�WR�ZRUU\�DERXW�VRPHRQH�VWHDOLQJ�LW�

7KHUH�KDV�EHHQ�D�ORW�RI�UHFHQW�DWWHQWLRQ�WR�WKH�XVH�
RI�$720�VW\OH�HYHQW�IHHGV�RYHU�+773�DV�D�PHWKRG�RI�
LQWHJUDWLRQ���ΖQVWHDG�RI�PDLQWDLQLQJ�D�OLYH�VHUYLFH�WR�
H[SRVH�WKRVH�IHHGV��LW�LV�RIWHQ�DFFHSWDEOH�WR�XVH�ROG�
VW\OH�VFKHGXOHG�EDWFK�SURFHVVLQJ�WR�FUHDWH�DQG�SXEOLVK�
IHHG�ȴOHV���:KHQ�FRPELQHG�ZLWK�FORXG�WHFKQRORJ\�OLNH�
$PD]RQȇV�6��ȴOH�VWRUDJH�DQG�K\SHUPHGLD�OLQNLQJ��WKLV�
FDQ�FUHDWH�D�KLJKO\�DYDLODEOH��\HW�VLPSOH�DQG�WHVWDEOH�
VROXWLRQ���2XU�WHDPV�KDYH�VWDUWHG�WR�FDOO�WKLV�ROG�PHHWV�
new approach ‘Hipster batchȇ�

:KHQ�LPSOHPHQWLQJ�VLQJOH�SDJH�DSSOLFDWLRQV��VRRQHU�
RU�ODWHU�WKH�TXHVWLRQ�RI�RɞLQH�XVH�ZLOO�FRPH�XS��*LYHQ�
KRZ�KDUG�LW�LV�WR�JHW�WKLV�ULJKW�ZKHQ�UHWURȴWWLQJ�DQ�
RɞLQH�PRGH�LQWR�DQ�H[LVWLQJ�DSSOLFDWLRQ��WKHUH�LV�D�WUHQG�
WRZDUGV�LPSOHPHQWLQJ�VLQJOH�SDJH�DSSOLFDWLRQV�ZLWK�DQ�
ȊRɞLQH�ȴUVWȋ�PLQGVHW��$Q�LPSRUWDQW�LPSOHPHQWDWLRQ�
WHFKQLTXH�WKDW�ZH�KDYH�XVHG�VXFFHVVIXOO\�LV�local 
storage sync��:LWK�WKLV�WHFKQLTXH��WKH�XVHU�IDFLQJ�
FRGH�QHYHU�PDNHV�UHTXHVWV�WR�WKH�EDFNHQG��ΖW�UHWULHYHV�
GDWD�VROHO\�IURP�ORFDO�VWRUDJH��$�EDFNJURXQG�ZRUNHU�
V\QFKURQLVHV�WKH�GDWD�LQ�ORFDO�VWRUDJH�ZLWK�WKH�EDFNHQG�
V\VWHPV��XVXDOO\�HPSOR\LQJ�FDOOV�WR�VRPH�IRUP�RI�5(67�$3Ζ�HOLDHOLD ASSESSASSESS TRIALTRIAL ADOPTADOPT
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TECHNIQUES

ADOPT
1. )RFXV�RQ�PHDQ�WLPH�WR�UHFRYHU\
2. )RUZDUG�6HFUHF\
3. 6WUXFWXUHG�ORJJLQJ

TRIAL
4. &DQDU\�EXLOGV
5. 'DWHQVSDUVDPNHLW
6. )URQW�HQG�LQVWUXPHQWDWLRQ
7. Hipster batch
8. +XPDQH�UHJLVWU\
9. ΖQYHUVH�&RQZD\�0DQHXYHU
10. /LYLQJ�&66�6W\OH�*XLGHV
11. /RFDO�VWRUDJH�V\QF
12. 1R36'
13. 3DUWLWLRQ�LQIUDVWUXFWXUH�DORQJ�WHDP�

bounds
14. 5(67�ZLWKRXW�387
15. 6WDWLF�VLWH�JHQHUDWRUV
16. 7DLORUHG�6HUYLFH�7HPSODWHH

ASSESS
17. $SSHQG�RQO\�GDWD�VWRUH
18. %ORFNFKDLQ�EH\RQG�ELWFRLQ
19. (QWHUSULVH�'DWD�/DNH
20. 0DFKLQH�LPDJH�SLSHOLQHV
21. 3DFH�OD\HUHG�$SSOLFDWLRQ�6WUDWHJ\

HOLD
22. &ORXG�OLIW�DQG�VKLIW
23. /RQJ�OLYHG�EUDQFKHV�ZLWK�*LWȵRZ
24. 0LFURVHUYLFH�HQY\
25. 3URJUDPPLQJ�LQ�\RXU�&Ζ�&'�WRRO
26. 6$)HȠ
27. 6HFXULW\�VDQGZLFK
28. 6HSDUDWH�'HY2SV�WHDP
29. 7HVWLQJ�DV�D�VHSDUDWH�RUJDQL]DWLRQ
30. 9HORFLW\�DV�SURGXFWLYLW\

http://martinfowler.com/bliki/Datensparsamkeit.html
http://martinfowler.com/bliki/Datensparsamkeit.html
http://washingtonpost.com/blogs/the-switch/wp/2014/12/01/is-ubers-rider-database-a-sitting-duck-for-hackers
http://washingtonpost.com/blogs/the-switch/wp/2014/12/01/is-ubers-rider-database-a-sitting-duck-for-hackers
http://washingtonpost.com/blogs/the-switch/wp/2014/12/01/is-ubers-rider-database-a-sitting-duck-for-hackers
http://en.wikipedia.org/wiki/De-identification
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NoPSD��WKRXJKWZRUNV�JLWKXE�LR�S��LVVXH���FRQWLQXRXV�
design��LV�D�PRYHPHQW�WR�LQWHJUDWH�GHVLJQ�DFWLYLWLHV�LQWR�
WKH�LWHUDWLYH�IHHGEDFN�F\FOHV�UHTXLUHG�WR�EXLOG�JUHDW�
VRIWZDUH��7KH�QDPH�DLPV�WR�GLVORGJH�WKH�36'�DV�WKH�ȴQDO�
canonical design artifact rather than taking a dig at the 
$GREH�VRIWZDUH��ΖQVWHDG�RI�VLJQLQJ�R΍�RQ�D�SL[HO�SHUIHFW�
GHVLJQ�VSHFLȴFDWLRQ�DW�WKH�VWDUW�RI�D�SURMHFW��WHDPV�
DUH�XUJHG�WR�HPEUDFH�&RQWLQXRXV�'HVLJQ��HPEHGGLQJ�
GHVLJQHUV�LQWR�GHOLYHU\�WHDPV��XVLQJ�OR�ȴ�WHFKQLTXHV�
IRU�SURWRW\SLQJ��DQG�FROODERUDWLQJ�WR�UHȴQH�WKH�GHVLJQ�
LQ�WKH�WDUJHW�8Ζ�WHFKQRORJ\��QRUPDOO\�+70/�DQG�&66���
7KLV�DSSURDFK�VSHHGV�UHVSRQGLQJ�WR�UHDO�XVHU�IHHGEDFN��
DOORZV�WHVWLQJ�GHVLJQV�DFURVV�PXOWLSOH�GHYLFHV�DQG�IRUP�
IDFWRUV��DQG�HPEUDFHV�WKH�G\QDPLF�QDWXUH�RI�ERWK�GLJLWDO�
products and the product creation process.

0DQ\�RI�RXU�FXVWRPHUV�KDYH�PDGH�'HY2SV�D�UHDOLW\�
LQ�WKHLU�RUJDQL]DWLRQ�ZLWK�GHOLYHU\�WHDPV�WKDW�EXLOG��
GHSOR\��DQG�VXSSRUW�WKHLU�RZQ�DSSOLFDWLRQV�DQG�
VHUYLFHV���8QIRUWXQDWHO\��D�UHJXODU�URDGEORFN�RQ�WKDW�
MRXUQH\�LV�DOORZLQJ�WHDPV�WR�KDYH�VXSHUXVHU�SULYLOHJHV�
LQ�SURGXFWLRQ�HQYLURQPHQWV���ΖQ�PRVW�RUJDQL]DWLRQV��WKH�
SURGXFWLRQ�HQYLURQPHQW�LV�VKDUHG��DQG�WKHUHIRUH�ULVN\�
WR�SURYLGH�DFFHVV�ZLGHO\���ΖW�LV�H΍HFWLYH�ZKHQ�ZH�FDQ�
partition infrastructure along team bounds, so that 
WKRVH�WHDPV�FDQ�KDYH�VDIH�LVRODWHG�DFFHVV�WR�GR�WKHLU�
ZRUN��ZLWKRXW�ULVNLQJ�LPSDFW�WR�RWKHU�V\VWHPV���:KHUH�
FORXG�HQYLURQPHQWV�DUH�XVHG��WKLV�LV�PXFK�HDVLHU�WR�
LPSOHPHQW��DOLJQLQJ�DFFRXQW�VWUXFWXUHV�WR�WHDP�ERXQGDULHV�

Static site generators�OLNH�0LGGOHPDQ�RU�-HN\OO�KDYH�
EHFRPH�SRSXODU�IRU�FUHDWLQJ�VLPSOH�ZHEVLWHV�RU�EORJV��
EXW�ZH�DUH�LQFUHDVLQJO\�VHHLQJ�WKHLU�XVH�DV�SDUW�RI�PRUH�
FRPSOH[�DSSOLFDWLRQ�VWDFNV��7KH�GHIDXOW�DVVXPSWLRQ�WKDW�
DOO�FRQWHQW�GHOLYHUHG�RYHU�+773�KDV�WR�EH�G\QDPLFDOO\�
FUHDWHG�RQ�UHTXHVW�LV�VKLIWLQJ��ZLWK�PRUH�WHDPV�ORRNLQJ�
to use static pre-generated content.

ΖPPXWDEOH�GDWD�VWUXFWXUHV�DUH�EHFRPLQJ�PRUH�SRSXODU�
ZLWK�IXQFWLRQDO�ODQJXDJHV�VXFK�DV�&ORMXUH�SURYLGLQJ�
LPPXWDELOLW\�E\�GHIDXOW��ΖPPXWDELOLW\�DOORZV�FRGH�WR�EH�
PRUH�HDVLO\�ZULWWHQ��UHDG��DQG�UHDVRQHG�DERXW��8VLQJ�
an append-only data store�FDQ�FRQIHU�VRPH�RI�WKHVH�
EHQHȴWV�LQ�WKH�GDWDEDVH�OD\HU��DV�ZHOO�DV�PDNLQJ�DXGLW�
DQG�KLVWRULFDO�TXHU\LQJ�VLPSOH��ΖPSOHPHQWDWLRQ�RSWLRQV�
YDU\��IURP�VSHFLȴF�DSSHQG�RQO\�GDWD�VWRUHV�VXFK�DV�
'DWRPLF��GDWRPLF�FRP��WR�VLPSO\�XVLQJ�DQ�ȊDSSHQG�
GRQȇW�XSGDWHȋ�DSSURDFK�ZLWK�D�WUDGLWLRQDO�GDWDEDVH�

:KLOH�WKH�FXUUHQF\�DVSHFW�RI�%LWFRLQ�DQG�RWKHU�
FU\SWRFXUUHQFLHV�JHWV�PRVW�RI�WKH�QHZV��ZH�DUH�HTXDOO\�
H[FLWHG�DERXW�SRVVLELOLWLHV�IRU�XVLQJ�WKH�Blockchain 

TECHNIQUES continued

beyond bitcoin�DQG�ȴQDQFLDO�WUDQVDFWLRQV��7KH�
%ORFNFKDLQ�LV�D�PHFKDQLVP�IRU�YHULI\LQJ�WKH�FRQWHQWV�RI�
D�VKDUHG�OHGJHU�ZLWKRXW�UHO\LQJ�RQ�D�FHQWUDOL]HG�VHUYLFH��
:H�DOUHDG\�VHH�WKH�%ORFNFKDLQ��HLWKHU�WKH�XQGHUO\LQJ�
WHFKQRORJ\�RU�WKH�SXEOLF�%LWFRLQ�%ORFNFKDLQ��EHLQJ�XVHG�
DW�WKH�KHDUW�RI�V\VWHPV�DV�YDULHG�DV�LGHQWLW\��RZQHUVKLS��
record-keeping, voting, cloud storage and even 
PDQDJLQJ�QHWZRUNV�RI�VPDUW�GHYLFHV��ΖI�\RX�DUH�EXLOGLQJ�
V\VWHPV�WKDW�UHTXLUH�WUXVW�RYHU�GHFHQWUDOL]HG�QHWZRUNV��
WKHQ�WKH�%ORFNFKDLQ�LV�D�WHFKQRORJ\�ZRUWK�DVVHVVLQJ�

An Enterprise Data Lake�LV�DQ�LPPXWDEOH�GDWD�VWRUH�
RI�ODUJHO\�XQ�SURFHVVHG�ȊUDZȋ�GDWD��DFWLQJ�DV�D�VRXUFH�
IRU�RWKHU�SURFHVVLQJ�VWUHDPV�EXW�DOVR�PDGH�GLUHFWO\�
DYDLODEOH�WR�D�VLJQLȴFDQW�QXPEHU�RI�LQWHUQDO��WHFKQLFDO�
FRQVXPHUV�XVLQJ�VRPH�HɝFLHQW�SURFHVVLQJ�HQJLQH��
([DPSOHV�LQFOXGH�+')6�RU�+%DVH�ZLWKLQ�D�+DGRRS��6SDUN�
RU�6WRUP�SURFHVVLQJ�IUDPHZRUN��:H�FDQ�FRQWUDVW�WKLV�
ZLWK�D�W\SLFDO�V\VWHP�WKDW�FROOHFWV�UDZ�GDWD�LQWR�VRPH�
KLJKO\�UHVWULFWHG�VSDFH�WKDW�LV�RQO\�PDGH�DYDLODEOH�WR�
WKHVH�FRQVXPHUV�DV�WKH�HQG�UHVXOW�RI�D�KLJKO\�FRQWUROOHG�
(7/�SURFHVV�

(PEUDFLQJ�WKH�FRQFHSW�RI�WKH�GDWD�ODNH�LV�DERXW�
HOLPLQDWLQJ�ERWWOHQHFNV�GXH�WR�ODFN�RI�(7/�GHYHORSHU�
VWDɝQJ�RU�H[FHVVLYH�XS�IURQW�GDWD�PRGHO�GHVLJQ��ΖW�LV�
DERXW�HPSRZHULQJ�GHYHORSHUV�WR�FUHDWH�WKHLU�RZQ�GDWD�
SURFHVVLQJ�SLSHOLQHV�LQ�DQ�DJLOH�IDVKLRQ�ZKHQ�WKH\�QHHG�
LW�DQG�KRZ�WKH\�QHHG�LWȃZLWKLQ�UHDVRQDEOH�OLPLWVȃDQG�
VR�KDV�PXFK�LQ�FRPPRQ�ZLWK�DQRWKHU�PRGHO�WKDW�ZH�
WKLQN�KLJKO\�RI��WKH�'HY2SV�PRGHO�

*LWȵRZ is a strict branching pattern for releases using 
*LW��$OWKRXJK�QRW�DQ�LQKHUHQWO\�EDG�SDWWHUQ��ZH�RIWHQ�
VHH�LW�PLVXVHG��ΖI�WKH�IHDWXUH�DQG�GHYHORS�EUDQFKHV�DUH�
VKRUW�OLYHG�DQG�PHUJHG�RIWHQ��\RX�DUH�UHDOO\�XVLQJ�WKH�
SRZHU�RI�JLW��ZKLFK�PDNHV�WKHVH�DFWLYLWLHV�HDV\��+RZHYHU��
D�SUREOHP�ZH�RIWHQ�VHH�LV�WKDW�WKHVH�EHFRPH�long lived 
branches��ZKLFK�UHVXOWV�LQ�WKH�GUHDGHG�PHUJH�FRQȵLFWV�
PDQ\�SHRSOH�EHJDQ�XVLQJ�*LW�WR�HVFDSH��$�PHUJH�LV�D�
PHUJH��5HJDUGOHVV�RI�WKH�VRXUFH�FRQWURO�WRRO�RU�SDWWHUQ�
\RX�XVH���ΖI�\RX�ZDLW�PRUH�WKDQ�D�GD\�RU�WZR�WR�PHUJH��
\RX�FRXOG�KLW�D�ELJ�PHUJH�FRQȵLFW��7KLV�EHFRPHV�D�UHDO�
LVVXH�LI�\RX�KDYH�D�ODUJHU�WHDP��ΖI�\RX�KDYH�PRUH�WKDQ�
D�IHZ�SHRSOH�ZDLWLQJ�WR�PHUJH��\RX�FDQ�KDYH�D�VHULRXV�
D�ERWWOHQHFN��ΖQWURGXFLQJ�SDWWHUQV�OLNH�*LWȵRZ�UHTXLUH�
WKH�GLVFLSOLQH�WKH�PHUJH�RIWHQ�WR�EH�VXFFHVVIXO��6R�E\�DOO�
PHDQV�XVH�WKH�SDWWHUQ��EXW�RQO\�LI�\RX�KDYH�WKH�GLVFLSOLQH�
to prevent long lived branches.

https://thoughtworks.github.io/p2/issue02/continuous-design
https://thoughtworks.github.io/p2/issue02/continuous-design
http://datomic.com
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:H�UHPDLQ�FRQYLQFHG�WKDW�PLFURVHUYLFHV�FDQ�R΍HU�
VLJQLȴFDQW�DGYDQWDJHV�WR�RUJDQL]DWLRQV��LQ�WHUPV�RI�
LPSURYLQJ�WHDP�DXWRQRP\�DQG�IDVWHU�IUHTXHQF\�RI�
FKDQJH��7KH�DGGLWLRQDO�FRPSOH[LW\�WKDW�FRPHV�IURP�
GLVWULEXWHG�V\VWHPV�UHTXLUHV�DQ�DGGLWLRQDO�OHYHO�RI�
PDWXULW\�DQG�LQYHVWPHQW��:H�DUH�FRQFHUQHG�WKDW�VRPH�
WHDPV�DUH�UXVKLQJ�LQ�WR�DGRSWLQJ�PLFURVHUYLFHV�ZLWKRXW�
XQGHUVWDQGLQJ�WKH�FKDQJHV�WR�GHYHORSPHQW��WHVW��DQG�
RSHUDWLRQV�WKDW�DUH�UHTXLUHG�WR�GR�WKHP�ZHOO��2XU�
JHQHUDO�DGYLFH�UHPDLQV�VLPSOH��Avoid microservice 
envy and start with one or two services before rushing 
KHDGORQJ�LQWR�GHYHORSLQJ�PRUH��WR�DOORZ�\RXU�WHDPV�WLPH�
WR�DGMXVW�DQG�XQGHUVWDQG�WKH�ULJKW�OHYHO�RI�JUDQXODULW\�

:H�VWLOO�VHH�WHDPV�FRQȴJXUH�WKHLU�&Ζ�DQG�&'�WRROV�E\�
GLUHFWO\�HPEHGGLQJ�FRPSOH[�PXOWL�OLQH�FRPPDQGV�
GLUHFWO\�LQWR�WKH�FRQȴJXUDWLRQ�RI�WKH�WRRO��2IWHQ�WKHVH�
HPEHGGHG�FRPPDQGV�DOVR�FRQWDLQV�VWHSV�WKDW�ZRXOG�
RQO\�HYHU�WDNH�H΍HFW�LQ�WKH�EXLOG�HQYLURQPHQW�LQFOXGLQJ�
WKLQJV�VXFK�DV�&Ζ�VSHFLȴF�HQYLURQPHQW�YDULDEOHV��VWHSV�
WKDW�ZRXOG�FUHDWH�PRGLI\�ȴOHV�DQG�WHPSODWHV�RQO\�LQ�WKH�
&Ζ�HQYLURQPHQW�HWF��7KLV�PDNHV�WKH�EXLOG�HQYLURQPHQW�D�
VSHFLDO�EHDVW���ZKRVH�UHVXOWV�FDQQRW�EH�GXSOLFDWHG�ORFDOO\�
RQ�D�GHYHORSHUȇV�PDFKLQH��

7KLV�LV�H[WUHPHO\�SUREOHPDWLF�EHFDXVH�WKH�&Ζ�&'�WRRO��
ZKLFK�LV�VXSSRVHG�WR�H[SRVH�SUREOHPV�LQ�\RXU�FRGH��
LWVHOI�EHFRPHV�D�FRPSOH[�EHDVW�ZKRVH�EHKDYLRU�LV�KDUG�
to debug and whose results are hard to replicate.

7KH�ZD\�WR�DYRLG�programming in your CI/CD tool is to 
H[WUDFW�WKH�FRPSOH[LWLHV�RI�WKH�EXLOG�SURFHVV�IURP�WKH�
JXWV�RI�WKH�WRRO�DQG�LQWR�D�VLPSOH�VFULSW�ZKLFK�FDQ�EH�
LQYRNHG�E\�D�VLQJOH�FRPPDQG��7KLV�VFULSW�FDQ�WKHQ�EH�
H[HFXWHG�RQ�DQ\�GHYHORSHU�ZRUNVWDWLRQ�DQG�WKHUHIRUH�
HOLPLQDWHV�WKH�SULYLOHJHG�VLQJXODU�VWDWXV�RI�WKH�EXLOG�
HQYLURQPHQW�

6FDOLQJ�DJLOH�DFURVV�HQWHUSULVHV�LV�D�FRQWLQXLQJ�FKDOOHQJH��
6HYHUDO�DSSURDFKHV�KDYH�EHHQ�SURSRVHG��ZLWK�SAFe™ 
EHLQJ�RQH�JDLQLQJ�VLJQLȴFDQW�PLQGVKDUH��:KLOH�6$)HȠ�
provides a useful checklist for areas of concern, in 
JHQHUDO�WKHVH�DSSURDFKHV�DUH�HDV\�WR�PLVXVH��E\�
LQWURGXFLQJ�WKH�VDPH�NLQG�RI�ODUJH�UHOHDVH�WHQGHQFLHV�
like the release train and gated control processes that 
DJLOH�UHPRYHV��(QWHUSULVHV�LQ�SDUWLFXODU�ORRN�IRU�D�GHJUHH�
RI�FRPPRQDOLW\�DFURVV�HQGHDYRUV�WKDW�6$)HȠ�VHHPV�WR�
SURYLGH��SURPRWLQJ�DJJUHVVLYH�VWDQGDUGL]DWLRQ�ZKHQ�
VRPH�GHJUHH�RI�FXVWRPL]DWLRQ�SURYLGHV�VLJQLȴFDQW�YDOXH��
2WKHU�OHDQ�DSSURDFKHV�WKDW�LQFOXGH�H[SHULPHQWDWLRQ�DQG�
LQFRUSRUDWH�FRQWLQXRXV�LPSURYHPHQW�SUDFWLFHV�OLNH�WKH�
ΖPSURYHPHQW�.DWDV�R΍HU�RUJDQL]DWLRQV�D�EHWWHU�PRGHO�
for scaling agile.

6FDOHG�$JLOH�)UDPHZRUNp�DQG�6$)HȠ�DUH�WUDGHPDUNV�RI�
6FDOHG�$JLOH��ΖQF�

7UDGLWLRQDO�DSSURDFKHV�WR�VHFXULW\�KDYH�UHOLHG�RQ�
XS�IURQW�VSHFLȴFDWLRQ�IROORZHG�E\�YDOLGDWLRQ�DW�WKH�
HQG��7KLV�Ȋ6HFXULW\�6DQGZLFKȋ�DSSURDFK�LV�KDUG�WR�
LQWHJUDWH�LQWR�$JLOH�WHDPV��VLQFH�PXFK�RI�WKH�GHVLJQ�
happens throughout the process, and it does not 
OHYHUDJH�WKH�DXWRPDWLRQ�RSSRUWXQLWLHV�SURYLGHG�E\�
FRQWLQXRXV�GHOLYHU\��2UJDQL]DWLRQV�VKRXOG�ORRN�DW�KRZ�
WKH\�FDQ�LQMHFW�VHFXULW\�SUDFWLFHV�WKURXJKRXW�WKH�DJLOH�
GHYHORSPHQW�F\FOH��7KLV�LQFOXGHV��HYDOXDWLQJ�WKH�ULJKW�
OHYHO�RI�7KUHDW�0RGHOLQJ�WR�GR�XS�IURQW��ZKHQ�WR�FODVVLI\�
VHFXULW\�FRQFHUQV�DV�WKHLU�RZQ�VWRULHV��DFFHSWDQFH�
FULWHULD��RU�FURVV�FXWWLQJ�QRQ�IXQFWLRQDO�UHTXLUHPHQWV��
LQFOXGLQJ�DXWRPDWLF�VWDWLF�DQG�G\QDPLF�VHFXULW\�WHVWLQJ�
LQWR�\RXU�EXLOG�SLSHOLQH��DQG�KRZ�WR�LQFOXGH�GHHSHU�
testing, such as penetration testing, into releases in a 
FRQWLQXRXV�GHOLYHU\�PRGHO��ΖQ�PXFK�WKH�VDPH�ZD\�WKDW�
'HY2SV�KDV�UHFDVW�KRZ�KLVWRULFDOO\�DGYHUVDULDO�JURXSV�
FDQ�ZRUN�WRJHWKHU��WKH�VDPH�LV�KDSSHQLQJ�IRU�VHFXULW\�
DQG�GHYHORSPHQW�SURIHVVLRQDOV�
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Mesos��PHVRV�DSDFKH�RUJ��LV�D�SODWIRUP�WKDW�DEVWUDFWV�
RXW�XQGHUO\LQJ�FRPSXWLQJ�UHVRXUFHV�WR�PDNH�LW�HDVLHU�
WR�EXLOG�PDVVLYHO\�VFDODEOH�GLVWULEXWHG�V\VWHPV��ΖW�
FDQ�EH�XVHG�WR�SURYLGH�D�VFKHGXOLQJ�OD\HU�IRU�'RFNHU��
RU�WR�DFW�DV�DQ�DEVWUDFWLRQ�OD\HU�WR�WKLQJV�OLNH�$:6��
7ZLWWHU�KDV�XVHG�LW�WR�JUHDW�H΍HFW�WR�KHOS�WKHP�VFDOH�
WKHLU�LQIUDVWUXFWXUH���7RROV�EXLOG�RQ�WRS�RI�0HVRV�DUH�
VWDUWLQJ�WR�DSSHDU�VXFK�DV�&KURQRV��nerds.airbnb.
FRP�LQWURGXFLQJ�FKURQRV���ZKLFK�LV�D�GLVWULEXWHG��IDXOW�
WROHUDQW�FURQ�UHSODFHPHQW�
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PLATFORMS
CoreOS�LV�D�/LQX[�GLVWULEXWLRQ�GHVLJQHG�WR�UXQ�ODUJH��
VFDODEOH�V\VWHPV��$OO�DSSOLFDWLRQV�GHSOR\HG�RQ�D�&RUH26�
instance are run in separate Docker containers, and 
&RUH26�SURYLGHV�D�VXLWH�RI�WRROV�WR�KHOS�PDQDJH�WKHP��
LQFOXGLQJ�HWFG�WKHLU�RZQ�GLVWULEXWHG�FRQȴJXUDWLRQ�VWRUH��
1HZHU�VHUYLFHV��VXFK�DV�ȵHHW��KHOS�FOXVWHU�PDQDJHPHQW�
E\�HQVXULQJ�WKDW�D�VSHFLȴF�QXPEHU�RI�VHUYLFH�LQVWDQFHV�
DUH�DOZD\V�NHSW�UXQQLQJ��)DVW3DWFK�DOORZV�DWRPLF�&RUH26�
XSJUDGHV�XVLQJ�DQ�DFWLYH�SDVVLYH�URRW�SDUWLWLRQ�VFKHPH�
DQG�KHOSV�ZLWK�TXLFN�UROOEDFN�LQ�FDVH�RI�SUREOHPV��7KHVH�
QHZ�GHYHORSPHQWV�PDNH�&RUH26�ZHOO�ZRUWK�ORRNLQJ�LQWR�
LI�\RX�DUH�DOUHDG\�FRPIRUWDEOH�ZLWK�'RFNHU�

Jackrabbit Oak��MDFNUDEELW�DSDFKH�RUJ�RDN���IRUPHUO\�
QDPHG�-DFNUDEELW����LV�D�VFDODEOH�DQG�SHUIRUPDQW�
LPSOHPHQWDWLRQ�RI�KLHUDUFKLFDO�FRQWHQW�UHSRVLWRU\�IRU�
XVH�DV�WKH�IRXQGDWLRQ�RI�FRQWHQW�PDQDJHPHQW�V\VWHP��
ΖQ�DGGLWLRQ�WR�ȴOH�EDVHG�VWRUDJH�VROXWLRQ��0RQJR'%�DQG�
5'%06�VWRUDJH�DUH�DOVR�VXSSRUWHG��DQG�SUHIHUUHG�LQ�
ODUJH�YROXPH�XVH�VFHQDULRV��$OWKRXJK�LPSOHPHQWHG�LQ�
-DYD��LW�FDQ�EH�HDVLO\�DFFHVVHG�IURP�YDULRXV�SODWIRUPV�YLD�
VWDQGDUGV�OLNH�-&5�

:KLOH�VHUYHU�KDUGHQLQJ�LV�DQ�ROG�WHFKQLTXH�WKDW�LV�
FRQVLGHUHG�IDLUO\�FRPPRQSODFH�E\�V\VDGPLQV�ZKR�KDYH�
KDG�WR�PDQDJH�SURGXFWLRQ�V\VWHPV��LW�KDV�QRW�EHFRPH�
FRPPRQSODFH�DPRQJ�WKH�GHYHORSHU�FRPPXQLW\��
However, the rise in the DevOps culture has resulted 
LQ�UHQHZHG�IRFXV�RQ�WRROV�OLNH�6(/LQX[��$SS$UPRU�DQG�
*UVHFXULW\�WKDW�DLP�WR�PDNH�WKLV�VLPSOHU��DW�OHDVW�RQ�WKH�
/LQX[�HFRV\VWHP��(DFK�RI�WKHVH�WRROV�FRPHV�ZLWK�WKHLU�
RZQ�VWUHQJWKV�DQG�ZHDNQHVVHV�DQG�LW�LV�D�FXUUHQWO\�
KDUG�WR�SLFN�RQH�DV�EHLQJ�WKH�RQO\�RQH�\RX�ZLOO�QHHG��
7KDW�VDLG��ZH�KLJKO\�UHFRPPHQG�WKDW�DOO�WHDPV�FRXOG�DW�
OHDVW�DVVHVV�ZKLFK�WRRO�ZRXOG�EH�WKH�ULJKW�RQH�IRU�WKHP�
DQG�PDNH�VHFXULW\�DQG�VHUYHU�KDUGHQLQJ�D�SDUW�RI�WKHLU�
GHYHORSPHQW�ZRUNȵRZ�

ADOPT TRIAL
31. DigitalOcean
32. iBeacon

ASSESS
33. Apache Mesos
34. $50�6HUYHU�6R&
35. &R$3
36. &RUH26
37. (YHQW6WRUH
38. Jackrabbit Oak
39. /LQX[�VHFXULW\�PRGXOHV
40. 0DSER[
41. MariaDB
42. 1HWȵL[�266�)XOO�VWDFN
43. OpenAM
44. 2SHQΖ'�&RQQHFW
45. 6'1
46. 7H[W�LW�DV�D�VHUYLFH���5DSLGSUR�LR
47. 7273�7ZR�)DFWRU�$XWKHQWLFDWLRQ
48. 8�)

HOLD
49. &06�DV�D�SODWIRUP
50. 26*LL

http://mesos.apache.org
http://nerds.airbnb.com/introducing-chronos
http://nerds.airbnb.com/introducing-chronos
http://jackrabbit.apache.org/oak
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PLATFORMS continued

$IWHU�2UDFOHȇV�DFTXLVLWLRQ�RI�0\64/��PRUH�DQG�PRUH�
FORVH�VRXUFHG�PRGXOHV�DUH�EXQGOHG�LQWR�LWV�HQWHUSULVH�
HGLWLRQ��7KHUH�DUH�FRQFHUQV�RYHU�WKH�IXWXUH�RI�0\64/��
MariaDB��PDULDGE�RUJ��LV�D�FRPPXQLW\�GHYHORSHG�
*3/�RQO\�IRUN�RI�0\64/�LQWHQGHG�WR�UHPDLQ�WUXO\�RSHQ�
VRXUFH��\HW�IXOO\�FRPSDWLEOH�DQG�FRPSHWLWLYH�ZLWK�0\64/��
+LJK�SURȴOH�DGRSWHUV�LQFOXGH�ODUJH�VFDOH�LQWHUQHW�
RUJDQL]DWLRQV�*RRJOH�DQG�:LNLSHGLD��DV�ZHOO�DV�NH\�/LQX[�
GLVWULEXWRUV�5HG+DW�DQG�686(�

:KLOH�ZH�DUH�UHOXFWDQW�WR�UHFRPPHQG�ZKROHVDOH�
adoption of the 1HWȵL[�266�)XOO�6WDFN�XQOHVV�\RX�
KDSSHQ�WR�EH�HQWHULQJ�WKH�JOREDOO\�GLVWULEXWHG�YLGHR�
VWUHDPLQJ�EXVLQHVV��WKH�VWDFN�LV�FKRFN�IXOO�RI�LQWHUHVWLQJ�
LGHDV��FRPSOHWH�ZLWK�RSHQ�VRXUFH�LPSOHPHQWDWLRQV��
6RPH�RI�WKH�WRROV��$VJDUG�IRU�H[DPSOH��DUH�KLJKO\�
FRXSOHG�LQWR�D�YLUWXDOO\�WXUQNH\�DUFKLWHFWXUH��PDNLQJ�
WKHP�FKDOOHQJLQJ�WR�XVH�LQGLYLGXDOO\��2WKHU�WRROV�OLNH�ΖFH�
DQG�+\VWUL[��ZKLFK�ZH�IHDWXUHG�RQ�WKH�UDGDU�SUHYLRXVO\��
FDQ�EH�XVHG�VWDQG�DORQH��:H�WKLQN�WHDPV�VKRXOG�
understand the ideas and approaches encapsulated 
ZLWKLQ�WKH�WRROV�HYHQ�ZKHQ�WKH\�FKRRVH�QRW�WR�OHYHUDJH�
the full stack.

:KHQ�2UDFOH�FHDVHG�GHYHORSPHQW�RQ�6XQȇV�2SHQ662ȃ
DQ�RSHQ�VRXUFH�DFFHVV�PDQDJHPHQW�SODWIRUPȃΖW�ZDV�
SLFNHG�XS�E\�)RUJH5RFN�DQG�LQWHJUDWHG�LQWR�WKHLU�2SHQ�
ΖGHQWLW\�6XLWH���1RZ�QDPHG�OpenAM��IRUJHURFN�FRP�HQ�
XV�SODWIRUP�DFFHVV�PDQDJHPHQW���LW�ȴOOV�WKH�QLFKH�IRU�D�
VFDODEOH��RSHQ�VRXUFH�SODWIRUP�WKDW�VXSSRUWV�D�YDULHW\�RI�
IHGHUDWHG�LGHQWLW\�VWDQGDUGV��LQFOXGLQJ�2SHQΖ'�&RQQHFW�
DQG�6$0/�������7KHVH�VWDQGDUGV�DUH�D�QHFHVVDU\�HQDEOHU�
IRU�VHFXUH�PLFURVHUYLFH�LPSOHPHQWDWLRQV�

6RIWZDUH�'HȴQHG�1HWZRUNLQJ��SDN��LV�D�EURDG�WRSLF��
EXW�LV�EHFRPLQJ�HYHU�PRUH�LPSRUWDQW��7KH�DELOLW\�WR�
FRQȴJXUH�RXU�QHWZRUNLQJ�GHYLFHV�XVLQJ�VRIWZDUH�LV�
EOXUULQJ�WKH�OLQHV�RI�ZKHUH�RXU�DSSOLFDWLRQ�GHSOR\PHQWV�
HQG��ΖW�HQFRPSDVVHV�HYHU\WKLQJ�IURP�YLUWXDO�QHWZRUNLQJ�
DSSOLDQFHV�OLNH�$:6ȇV�/RDG�%DODQFHUV�RU�&RUH26ȇV�)ODQQHO�
�JLWKXE�FRP�FRUHRV�ȵDQQHO���WR�QHWZRUNLQJ�HTXLSPHQW�
WKDW�VXSSRUWV�VWDQGDUGV�OLNH�2SHQ)ORZ��opennetworking.
RUJ�2SHQȵRZ���:KHUH�FORXG�SURYLGHUV�KDYH�SUHYLRXVO\�
IRFXVHG�RQ�FRPSXWH�DQG�VWRUDJH��ZH�H[SHFW�WKH�JURZLQJ�
DUUD\�RI�6'1�WRROV�WR�GHOLYHU�IXUWKHU�HɝFLHQFLHV�WR�KRZ�
ZH�KDQGOH�RXU�V\VWHPV�ERWK�R΍�DQG�RQ�SUHPLVH�

7H[W�LW�DV�D�VHUYLFH���Rapidpro��rapidpro.io��R΍HUV�
DELOLW\�WR�HDVLO\�VHW�XS�RU�PRGLI\�FRPSOH[�VKRUW�PHVVDJH�
VHUYLFH�DSSOLFDWLRQ�IRU�EXVLQHVV�ZLWKRXW�H[WHQVLYH�QHHG�
RI�D�GHYHORSHU��:LWK�WKH�ORZHU�FRVWV�RI�WH[W�PHVVDJHV�
FRPSDUHG�WR�866'�VHVVLRQV��WKLV�SURYLGHV�D�PRUH�
D΍RUGDEOH�ZD\�WR�EXLOG�VFDODEOH�DSSOLFDWLRQV�WDUJHWLQJ�
feature phones and we have seen success in our 
SURMHFWV��)ORZV�DUH�YHU\�VLPSOH�WR�EXLOG�DQG�DFWLRQV�FDQ�
EH�WULJJHUHG�DW�DQ\�SRLQW�VXFK�DV�VHQGLQJ�DQ�VPV��HPDLO�
RU�HYHQ�FDOOLQJ�DQ�H[WHUQDO�DSL�

6HFXULQJ�RQOLQH�DFFRXQWV�LV�DW�WKH�VDPH�WLPH�H[WUHPHO\�
LPSRUWDQW�DQG�QRWRULRXVO\�GLɝFXOW��7ZR�IDFWRU�
DXWKHQWLFDWLRQ�GRHV�JUHDWO\�LQFUHDVH�VHFXULW\�DQG�ZH�
KDYH�UHFRPPHQGHG�7273�DV�D�JRRG�VROXWLRQ��$�QHZ�
HQWUDQW�LQ�WKLV�ȴHOG�LV�8QLYHUVDO��QG�)DFWRU��U2F���
D�VROXWLRQ�EDVHG�RQ�SXEOLF�NH\�FU\SWRJUDSK\�DQG�
LQH[SHQVLYH�86%�KDUGZDUH�WRNHQV��:KLOH�GHYHORSHG�
DW�*RRJOH��LW�KDV�QRZ�EHFRPH�D�VWDQGDUG�PDQDJHG�
E\�WKH�)Ζ'2�$OOLDQFH��:H�GR�OLNH�WKH�SURPLVH�RI�EHWWHU�
SURWHFWLRQ�DJDLQVW�SKLVKLQJ�DQG�PDQ�LQ�WKH�PLGGOH�
attacks, but are concerned because the standard 
FXUUHQWO\�UHIHUHQFHV�D�VSHFLȴF�HOOLSWLF�FXUYH�GLJLWDO�
VLJQDWXUH�DOJRULWKP�WKDW�LV�FRQVLGHUHG�WR�EH�ȵDZHG�

http://mariadb.org
http://forgerock.com/en-us/platform/access-management
http://forgerock.com/en-us/platform/access-management
http://github.com/coreos/flannel
http://opennetworking.org/Openflow
http://opennetworking.org/Openflow
http://rapidpro.io
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:LWK�WHFKQLTXHV�VXFK�DV�FRQWLQXRXV�GHOLYHU\�EHFRPLQJ�
PRUH�PDLQVWUHDP��DXWRPDWHG�GDWDEDVH�PLJUDWLRQV�DUH�D�
EDVHOLQH�FDSDELOLW\�IRU�PDQ\�VRIWZDUH�WHDPV��:KLOH�WKHUH�
DUH�PDQ\�WRROV�LQ�WKLV�VSDFH��ZH�FRQWLQXH�WR�UHFRPPHQG�
)O\ZD\�IRU�LWV�ORZ�IULFWLRQ�DSSURDFK��)O\ZD\�KDV�D�YLEUDQW�
RSHQ�VRXUFH�FRPPXQLW\�EHKLQG�LW��DQG�VXSSRUW�IRU�ERWK�
WUDGLWLRQDO�DQG�FORXG�EDVHG�GDWDEDVHV�VXFK�DV�$PD]RQ�
5HGVKLIW�DQG�*RRJOH�&ORXG�64/�

&RQWLQXRXVO\�GHOLYHULQJ�KLJK�TXDOLW\�VRIWZDUH�WR�
SURGXFWLRQ�LQ�D�UDSLG�DQG�UHOLDEOH�PDQQHU�UHTXLUHV�
FRRUGLQDWLQJ�PDQ\�DXWRPDWHG�VWHSV��Go CD��go.cd��LV�
DQ�RSHQ�VRXUFH�WRRO�EXLOW�E\�7KRXJKW:RUNV�WR�KDQGOH�
H[DFWO\�WKLV�VFHQDULR��ZLWK�WKH�FRQFHSW�RI�GHSOR\PHQW�
SLSHOLQHV�DW�LWV�FRUH��LW�KDQGOHV�FRPSOH[�ZRUNȵRZV�
RYHU�PDQ\�QRGHV�DQG�HQDEOHV�WUDQVSDUHQW��WUDFHDEOH�
SURPRWLRQ�RI�WUXVWHG�DUWLIDFWV�DFURVV�HQYLURQPHQWV��
:KLOH�LW�LV�SRVVLEOH�WR�FUDIW�GHSOR\PHQW�SLSHOLQHV�RQ�
WRS�RI�FRQWLQXRXV�LQWHJUDWLRQ�WRROV��RXU�WHDPV�VHH�WKH�
EHQHȴW�GHULYHG�IURP�D�WRRO�SXUSRVH�EXLOW�IRU�WKLV�MRE�

Boot2docker��LV�D�OLJKWZHLJKW�OLQX[�GLVWULEXWLRQ�UXQQLQJ�
'RFNHU��SDFNDJHG�DV�D�90�IRU�26;�DQG�:LQGRZV��7KLV�LV�
D�JUHDW�ZD\�WR�JHW�VWDUWHG�H[SHULPHQWLQJ�ZLWK�'RFNHU��
)RU�WHDPV�XVLQJ�PLFURVHUYLFHV��LW�FDQ�DOVR�EH�DQ�H΍HFWLYH�
ZD\�WR�UXQ�PXOWLSOH�VHUYLFHV�RQ�D�ORFDO�PDFKLQH�IRU�GHY�
DQG�WHVW�SXUSRVHV��ZKHUH�WKH�RYHUKHDG�RI�PXOWLSOH�
YDJUDQW�90V�PD\�EH�WRR�PXFK�

$OWKRXJK�WKH�LGHD�RI�GHSHQGHQF\�PDQDJHPHQW�LV�QRW�
QHZ�DQG�FRQVLGHUHG�WR�EH�D�IXQGDPHQWDO�GHYHORSPHQW�
SUDFWLFH��LW�LV�QRW�ZLGHO\�DGRSWHG�E\�WKH�3+3�FRPPXQLW\��
Composer��JHWFRPSRVHU�RUJ��LV�D�WRRO�IRU�GHSHQGHQF\�
PDQDJHPHQW�LQ�3+3��ΖW�LV�VWURQJO\�LQȵXHQFHG�E\�WRROV�IURP�
RWKHU�WHFKQRORJ\�VWDFNV�OLNH�1RGHȇV�QSP�DQG�5XE\ȇV�%XQGOHU�

TOOLS
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Cursive��FXUVLYHFORMXUH�FRP��LV�D�&ORMXUH�Ζ'(�WKDW�ZRUNV�
DV�D�SOXJLQ�IRU�ΖQWHOOL-��:KLOH�VWLOO�LQ�HDUO\�DFFHVV��ZH�KDYH�
IRXQG�LW�YHU\�XVHIXO�ZKHQ�ZRUNLQJ�ZLWK�ODUJHU�&ORMXUH�
FRGHEDVHV��&XUVLYH�SURYLGHV�VWURQJ�UHQDPLQJ�DQG�
navigation support, has shown itself to be stable and 
UHOLDEOH��DQG�LV�JUHDW�IRU�HQYLURQPHQWV�ZLWK�PL[HG�-90�
ODQJXDJHV��)RU�RUJDQL]DWLRQV�DGRSWLQJ�&ORMXUH��&XUVLYH�
KDV�KHOSHG�ORZHU�WKH�EDUULHU�WR�HQWU\�IRU�H[LVWLQJ�GHYHORSHUV�

ADOPT
51. )O\ZD\
52. *R�&'

TRIAL
53. $SSLXP
54. Boot2docker
55. &RPSRVHU
56. &XUVLYH
57. Docker
58. )RUHPDQ
59. *HQ\0RWLRQ
60. *LWODE
61. *UXQW�MV
62. ΖQGH[HG'%
63. 3DFNHU
64. 3DFW�	�3DFWR
65. 3DSHUWUDLO
66. 3RVWPDQ
67. 6QDS&Ζ
68. 6QRZSORZ�$QDO\WLFV�	�3LZLN
69. 6ZDJJHU
70. ;DPDULQ

ASSESS
71. %ODFNER[
72. &RQVXO
73. 'F�MV
74. *RULOOD�5(3/
75. *XOS
76. OHDȵHW�MV
77. Mountebank
78. 3DFNHW�EHDW
79. 5RVO\Q
80. 6SDUN
81. 7HUUDIRUP

HOLD
82. &LWUL[�IRU�GHYHORSPHQW

http://go.cd
http://getcomposer.org
http://cursiveclojure.com
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TOOLS continued

Gitlab�LV�DQ�RQ�SUHPLVH�*LW�UHSRVLWRU\�KRVWLQJ�SODWIRUP�
WKDW�JLYHV�SURSULHWDU\�VRIWZDUH�GHYHORSPHQW�WHDPV�WKH�
IDPLOLDU�DQG�XELTXLWRXV�ZRUNȵRZ�WKDW�KRVWHG�YHUVLRQ�
FRQWURO�VHUYLFHV�OLNH�*LWKXE�DQG�%LW%XFNHW�SURYLGH�266�
GHYHORSHUV��:KLOH�LW�LV�DYDLODEOH�DV�IUHH�FRPPXQLW\�
HGLWLRQ�VRIWZDUH��WKH�FRPPHUFLDO�HQWHUSULVH�RSWLRQ�
SURYLGHV�VXSSRUW�DQG�GHHS�LQWHJUDWLRQ�ZLWK�/'$3�
servers.

$V�VLQJOH�SDJH�DSSOLFDWLRQV�DQG�RɞLQH�ȴUVW�EHFRPH�
PRUH�YLDEOH�DQG�ZLGHVSUHDG�WKHUH�LV�D�JURZLQJ�QHHG�WR�
SHUVLVW�GDWD�LQ�WKH�ZHE�EURZVHU��/RFDO�6WRUDJH�LV�YHU\�
HDV\�WR�XVH�DQG�ZHOO�VXSSRUWHG�E\�WKH�ZHE�EURZVHUV��
)RU�PRUH�FRPSOH[�XVH�FDVHV��WKHUH�LV�ΖQGH[HG'%. While 
LW�FDQ�EH�D�JRRG�VROXWLRQ�ZH�UHFRPPHQG�WR�RQO\�XVH�
LW�ZKHQ�DEVROXWHO\�QHFHVVDU\��GXH�WR�WKH�LQFUHDVH�LQ�
FRPSOH[LW\�DQG�D�VRPHZKDW�FOXPV\�$3Ζ��:H�KDYH�DOVR�
KDG�SRVLWLYH�H[SHULHQFH�ZLWK�WKH�/RFDO)RUDJH��github.
FRP�PR]LOOD�ORFDO)RUDJH��IUDPHZRUN�WKDW�SURYLGHV�DQ�
DEVWUDFWLRQ�OD\HU�RYHU�WKH�YDULRXV�SHUVLVWHQFH�VROXWLRQV�

Postman��ZZZ�JHWSRVWPDQ�FRP�IHDWXUHV��LV�D�
&KURPH�H[WHQVLRQ�WKDW�DFWV�DV�D�5(67�FOLHQW�LQ�\RXU�
EURZVHU��DOORZLQJ�\RX�WR�FUHDWH�UHTXHVWV�DQG�LQVSHFW�
UHVSRQVHV���ΖW�LV�D�XVHIXO�WRRO�ZKHQ�GHYHORSLQJ�DQ�$3Ζ�RU�
LPSOHPHQWLQJ�D�FOLHQW�WR�FDOO�DQ�H[LVWLQJ�$3Ζ��ΖW�R΍HUV�D�
VXLWH�RI�H[WHQVLRQV�WKDW�DOORZ�\RX�WR�XVH�LW�DV�D�IXOO�EORZQ�
test runner too, although we discourage the record and 
UHSOD\�VW\OH�RI�WHVWLQJ�LW�SURPRWHV�

%ODFNER[��JLWKXE�FRP�6WDFN([FKDQJH�EODFNER[��LV�D�
VLPSOH�WRRO�IRU�HQFU\SWLQJ�VSHFLȴF�ȴOHV�ZKLOH�DW�UHVW�LQ�
\RXU�VRXUFH�UHSRVLWRU\��7KLV�LV�SDUWLFXODUO\�XVHIXO�LI�\RX�
QHHG�WR�VWRUH�SDVVZRUGV�RU�SULYDWH�NH\V��%ODFNER[�ZRUNV�
ZLWK�*LW��0HUFXULDO�DQG�6XEYHUVLRQ�DQG�XVHV�*3*�IRU�WKH�
HQFU\SWLRQ���(DFK�XVHU�KDV�WKHLU�RZQ�NH\��ZKLFK�PDNHV�LW�
HDV\�WR�UHYRNH�DFFHVV�RQ�D�JUDQXODU�OHYHO�

:H�KDYH�UHFRPPHQGHG�'��MV�EHIRUH�DQG�LQ�WKLV�UDGDU�
ZH�ZDQW�WR�H[WHQG�RXU�UHFRPPHQGDWLRQ�WR�Dc.js��dc-
MV�JLWKXE�LR�GF�MV���D�FKDUWLQJ�OLEUDU\�EDVHG�RQ�'��IRU�
H[SORULQJ�ODUJH�PXOWL�GLPHQVLRQDO�GDWDVHWV��:LWK�'���
it shares the ease with which beautiful interactive 
JUDSKV�FDQ�EH�FUHDWHG��ΖW�LV�GL΍HUHQW�LQ�WKDW�LW�WUDGHV�WKH�
ȵH[LELOLW\�WR�FUHDWH�DOPRVW�DQ\�NLQG�RI�GDWD�YLVXDOL]DWLRQ�
IRU�D�VLPSOHU�SURJUDPPLQJ�PRGHO�WR�FUHDWH�FRPPRQ�
FKDUW�W\SHV�

GorillaREPL��gorilla-repl.org��LV�D�WRRO�IRU�FUHDWLQJ�QLFHO\�
UHQGHUHG�GRFXPHQWV�FRQVLVWLQJ�RI�WH[W��OLYH�&ORMXUH�FRGH��
DQG�SORWV���ΖQ�VRPH�ZD\V�VLPLODU�WR�L3\WKRQ�QRWHERRNV��
*RULOOD5(3/�VKRXOG�EH�SDUWLFXODUO\�XVHIXO�IRU�GDWD�
DQDO\VWV�RU�FRGH�WXWRULDOV���%XW�EH\RQG�WKDW��*RULOOD5(3/�
LV�IXQ����ΖW�LV�D�FUHDWLYH�ZD\�WR�GHPRQVWUDWH�WKH�SRZHU�RI�
&ORMXUHȇV�VLPSOH�DEVWUDFWLRQV�RYHU�LPPXWDEOH�YDOXHV�

$V�GLVWULEXWHG�V\VWHPV�EHFRPH�PRUH�FRPSOH[��LW�FDQ�
EH�XVHIXO�WR�KDYH�WRROV�WKDW�KHOS�\RX�XQGHUVWDQG�KRZ�
\RXU�V\VWHP�LV�EHKDYLQJ�LQ�SURGXFWLRQ��Packetbeat 
�SDFNHWEHDW�FRP��LV�DQ�RSHQ�VRXUFH�WRRO�ZKLFK�XVHV�
DJHQWV�WR�VQL΍�WUDɝF�EHWZHHQ�QRGHV��DOORZLQJ�\RX�WR�VHH�
WUDɝF�SDWWHUQV��HUURU�UDWHV�DQG�RWKHU�XVHIXO�LQIRUPDWLRQ��
ΖW�UHTXLUHV�(ODVWLFVHDUFK��HODVWLFVHDUFK�RUJ�RYHUYLHZ�
elasticsearch��DQG�.LEDQD��HODVWLFVHDUFK�RUJ�RYHUYLHZ�
kibana��WR�ZRUN��EXW�LI�\RX�DUH�DOUHDG\�XVLQJ�WKHVH�WRROV�
DV�SDUW�RI�ORJ�DJJUHJDWLRQ��LW�FRXOG�EH�DQ�HDV\�GURS�LQ�WR�
JLYH�\RX�PRUH�LQVLJKW�LQWR�\RXU�SURGXFWLRQ�V\VWHP�

With Terraform��FORXG�LQIUDVWUXFWXUH�FDQ�EH�PDQDJHG�
E\�ZULWLQJ�GHFODUDWLYH�GHȴQLWLRQV��7KH�FRQȴJXUDWLRQ�RI�
WKH�VHUYHUV�LQVWDQWLDWHG�E\�7HUUDIRUP�LV�XVXDOO\�OHIW�WR�
WRROV�OLNH�3XSSHW��&KHI��RU�$QVLEOH��:H�OLNH�7HUUDIRUP�
EHFDXVH�WKH�V\QWD[�RI�LWV�ȴOHV�LV�TXLWH�UHDGDEOH�DQG�
EHFDXVH�LW�VXSSRUWV�PXOWLSOH�FORXG�SURYLGHUV�ZKLOH�
PDNLQJ�QR�DWWHPSW�WR�SURYLGH�DQ�DUWLȴFLDO�DEVWUDFWLRQ�
DFURVV�WKHVH�SURYLGHUV��$W�WKLV�VWDJH��7HUUDIRUP�LV�QHZ�
DQG�QRW�HYHU\WKLQJ�LV�LPSOHPHQWHG�\HW��:H�KDYH�DOVR�
IRXQG�LWV�VWDWH�PDQDJHPHQW�WR�EH�IUDJLOH��RIWHQ�QHHGLQJ�
DZNZDUG�PDQXDO�ZRUN�WR�XQWDQJOH�

)RU�VHFXULW\�DQG�FRPSOLDQFH�UHDVRQV��R΍VKRUH�WHDPV�DUH�
VRPHWLPHV�DVNHG�WR�XVH�&LWUL[ to connect to an onshore 
YLUWXDO�GHVNWRS��ZKHUH�WKH\�GR�development. While a 
JRRG�WRRO�IRU�VRPH�XVH�FDVHV��&LWUL[�SURYLGHV�DQ�H[WUHPHO\�
SRRU�UHPRWH�GHYHORSPHQW�H[SHULHQFH�DQG�RIWHQ�FULSSOHV�
DQ�R΍VKRUH�WHDP��7KHUH�DUH�PDQ\�EHWWHU�WHFKQLFDO�
VROXWLRQV��VXFK�DV�WKH�1R0DFKLQH�UHPRWH�GHVNWRS�
RU�&ORXG��Ζ'(��ZKLFK�FDQ�SURYLGH�D�PRUH�ZRUNDEOH�
H[SHULHQFH��$Q�HYHQ�EHWWHU�VROXWLRQ�LV�WR�WDFNOH�WKH�
XQGHUO\LQJ�VHFXULW\�DQG�FRPSOLDQFH�FRQFHUQV���6LQFH�\RX�
DUH�WUXVWLQJ�WKH�UHPRWH�WHDP�WR�ZRUN�RQ�\RXU�VRXUFH�FRGH�
DQG�FKHFN�LQ�WR�\RXU�FRGH�UHSRVLWRU\��\RX�VKRXOG�WU\�WR�JHW�
WR�D�SRLQW�ZKHUH�\RX�DOVR�WUXVW�WKHP�WR�KDYH�VRXUFH�FRGH�
RQ�WKHLU�PDFKLQHV���7KH\�ZLOO�EH�PXFK�PRUH�SURGXFWLYH�

http://github.com/mozilla/localForage
http://github.com/mozilla/localForage
http://www.getpostman.com/features
http://github.com/StackExchange/blackbox
http://dc-js.github.io/dc.js
http://dc-js.github.io/dc.js
http://gorilla-repl.org
http://packetbeat.com/
http://elasticsearch.org/overview/elasticsearch
http://elasticsearch.org/overview/elasticsearch
http://elasticsearch.org/overview/kibana
http://elasticsearch.org/overview/kibana
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7KH�LPSRUWDQFH�RI�ELJ��YLVLEOH�GLVSOD\V�LQ�WHDP�DUHDV�
KDV�EHHQ�ZULWWHQ�DERXW�PDQ\�WLPHV�EHIRUH��DQG�ZH�
FHUWDLQO\�YDOXH�WKH�DSSURDFK�RI�KHOSLQJ�HYHU\RQH�VHH�DQG�
XQGHUVWDQG�NH\�SLHFHV�RI�LQIRUPDWLRQ�DERXW�KRZ�RXU�
VRIWZDUH�RU�RXU�WHDPV�DUH�GRLQJ��Dashing��dashing.io��
LV�D�UXE\�EDVHG�GDVKERDUG�V\VWHP�ZH�KDYH�EHHQ�XVLQJ�
IRU�PDQ\�\HDUV�WR�FUHDWH�FOHDU��YLVLEOH�GLVSOD\V�RSWLPLVHG�
IRU�ODUJH�PRQLWRUV��ΖW�LV�YHU\�KDFNDEOH��DOORZLQJ�\RX�WR�
SXOO�LQ�LQIRUPDWLRQ�IURP�D�YDULHW\�RI�VRXUFHV�IURP�EXLOG�
V\VWHPV��WLFNHW�RU�VWRU\�WUDFNLQJ�WRROV��RU�SURGXFWLRQ�
PRQLWRULQJ�V\VWHPV��

We have used the 'MDQJR�5HVW�)UDPHZRUN��GMDQJR�
UHVW�IUDPHZRUN�RUJ���ZKLFK�LV�D�ȵH[LEOH�DQG�FXVWRPL]DEOH�
IUDPHZRUN�WKDW�PDNHV�LW�HDV\�WR�EXLOG�ZHE�$3ΖV��LQ�
VHYHUDO�RI�RXU�SURMHFWV��ΖW�DOORZV�\RX�WR�EXLOG�UHVWIXO�$3ΖV�
LQ�S\WKRQ�ZLWK�GMDQJR��H[SRVLQJ�$3Ζ�HQGSRLQWV�ZKLFK�DUH�
DFFHVVLEOH�IURP�D�FRQVXPHU�IURQW�HQG��'MDQJR�UHVW�JLYHV�
D�EURZVDEOH�ZHE�$3Ζ�WKDW�DOORZV�GHYHORSHUV�WR�YLVXDOL]H�
GDWD�EHLQJ�WUDQVIHUUHG�WKURXJK�WKH�$3Ζ�DQG�UHWXUQV�
UHVSRQVH�H[DPSOHV��ZKLFK�WKH�FRQVXPHU�DSSOLFDWLRQ�ZLOO�
UHFHLYH��ΖW�SURYLGHV�D�QXPEHU�RI�DXWKHQWLFDWLRQ�VFKHPHV�
RXW�RI�WKH�ER[��DQG�DOORZV�LPSOHPHQWDWLRQ�RI�FXVWRP�
VFKHPHV�

ΖRQLF�)UDPHZRUN��LRQLFIUDPHZRUN�FRP��LV�DQ�RSHQ�
VRXUFH�IURQW�HQG�IUDPHZRUN�WKDW�R΍HUV�D�OLEUDU\�RI�
PRELOH�RSWLPL]HG�KWPO��FVV�DQG�MDYDVFULSW�FRPSRQHQWV�
DQG�WRROV�IRU�EXLOGLQJ�KLJKO\�LQWHUDFWLYH�DSSOLFDWLRQV��
ΖW�LV�EXLOW�ZLWK�6$66�DQG�RSWLPL]HG�IRU�$QJXODU-6��:H�
KDYH�VHHQ�VXFFHVV�LQ�VHYHUDO�RI�RXU�SURMHFWV�HPSOR\LQJ�
WKLV�IUDPHZRUN��ZLWK�LWV�HDVH�WR�LQVWDOO�DQG�WHVW��:H�
UHFRPPHQG�LQYHVWLJDWLQJ�WKLV�IUDPHZRUN�ZKHQ�\RX�DUH�
SHUIRUPDQFH�REVHVVHG�DQG�ORRNLQJ�IRU�D�VHDPOHVVO\�
LQWHJUDWHG�IURQW�HQG�IUDPHZRUN�

Nashorn�LV�D�QHZ�-DYD6FULSW�HQJLQH�IRU�-DYD�WKDW�KDV�
EHHQ�UHOHDVHG�ZLWK�-DYD����:KHQ�WKH�H[DFW�VDPH�FRGH�
should be run in the web browser and on the server, 
ZKLFK�LV�RIWHQ�WKH�FDVH�IRU�YDOLGDWLRQ�DQG�GDWD�PLJUDWLRQ�
logic, it is the tool of choice in the Java world, and that 

LANGUAGES & FRAMEWORKS
LV�WKH�FDVH�GHVSLWH�VRPH�URXJK�HGJHV��:H�DUH�QRW�
FRQYLQFHG�WKDW�XVLQJ�1DVKRUQ�WR�KRVW�HQWLUH�DSSOLFDWLRQV��
YLD�1RGH�VXSSRUW�RU�WKH�$YDWDU�SURMHFW��LV�D�JRRG�LGHD�

5HWURȴW��VTXDUH�JLWKXE�LR�UHWURȴW��R΍HUV�D�UHOLDEOH�ZD\�
WR�EXLOG�KWWS�FOLHQWV�RQ�DQGURLG�SURMHFWV�E\�FRQYHUWLQJ�
D�UHVW�$3Ζ�LQWR�D�-DYD�LQWHUIDFH��5HWURȴW�LQWHUJUDWHV�ZLWK�
RNKWWS�DQG�DOORZV�GHYHORSHUV�WR�SURYLGH�FXVWRP�HUURU�
KDQGOLQJ�IRU�UHTXHVWV��ΖW�GRHV�-621�SDUVLQJ�DXWRPDWLFDOO\�
XVLQJ�*621�DQG�KDV�D�YHU\�ZHOO�VXSSRUWHG�FRPPXQLW\�
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ADOPT
83. *R�ODQJXDJH
84. Java 8

TRIAL
85. $QJXODU-6
86. &RUH�$V\QF
87. Dashing
88. 'MDQJR�5HVW
89. +$/
90. ΖRQLF�)UDPHZRUN
91. 1DVKRUQ
92. 2P
93. 4�	�%OXHELUG
94. 5�DV�&RPSXWH�3ODWIRUP
95. 5HWURȴW

ASSESS
96. )OLJKW�MV
97. +DVNHOO�+DGRRS�OLEUDU\
98. /RWXV
99. 5HDFW�MV
100. Reagent
101. Rust
102. 6SULQJ�%RRW
103. 6ZLIW

HOLD
104. -6)

http://dashing.io
http://django-rest-framework.org
http://django-rest-framework.org
http://ionicframework.com
http://square.github.io/retrofit
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LANGUAGES & FRAMEWORKS continued

ΖQ�WKH�FURZGHG�VSDFH�RI�-DYD6FULSW�IUDPHZRUNV��ZH�ZDQW�
to highlight Flight.js��ȵLJKWMV�JLWKXE�LR��DV�DQ�DOWHUQDWLYH�
WR�FRQVLGHU��)OLJKW�LV�H[WUHPHO\�OLJKWZHLJKW�DQG�JHWV�E\�
ZLWKRXW�PXFK�PDJLF�ZKHQ�DGGLQJ�EHKDYLRU�WR�'20�
QRGHV��ΖWV�HYHQW�GULYHQ�DQG�FRPSRQHQW�EDVHG�QDWXUH�
SURPRWHV�ZULWLQJ�GHFRXSOHG�FRGH��7KLV�PDNHV�WHVWLQJ�
LQGLYLGXDO�FRPSRQHQWV�FRPSDUDWLYHO\�HDV\��&DUH�PXVW�
EH�WDNHQ��KRZHYHU��ZKHQ�FRPSRQHQWV�QHHG�WR�LQWHUDFW�
ZLWK�HDFK�RWKHU���7KHUH�LV�OLWWOH�VXSSRUW�IRU�WHVWLQJ�DQG�D�
real danger to get into event hell. We do like that it uses 
IXQFWLRQDO�PL[LQV�IRU�EHKDYLRXU��OLNH�FRPSRVLWLRQ�LQVWHDG�
of inheritance.

While there are lots of fans of Haskell�DPRQJ�
7KRXJKW:RUNȇV�ODQJXDJH�GHYRWHHV��ZH�UDUHO\�VHH�LW�RQ�
WKH�NLQGV�RI�SURMHFWV�ZH�ZRUN�RQȃXQWLO�UHFHQWO\��6HYHUDO�
RSHQ�VRXUFH�SURMHFWV�QRZ�PDUU\�HadoopȇV�PDS�UHGXFH�
MREV�WR�+DVNHOOȇV�V\QWD[��ZKLFK�VRPH�GHYHORSHUV�DQG�RU�
GDWD�VFLHQWLVWV�ȴQG�DSSHDOLQJ�

:H�GRQȇW�NQRZ�ZKR�QDPHG�Lotus��lotusrb.org���EXW�ZH�
FDQ�RQO\�DVVXPH�WKH\�DUH�WRR�\RXQJ�WR�KDYH�ZRUNHG�ZLWK�
D�FHUWDLQ�RɝFH�FROODERUDWLRQ�SURGXFW��/RWXV�LV�D�QHZ�
5DFN�EDVHG�09&�IUDPHZRUN�ZULWWHQ�LQ�5XE\�WKDW�FDQ�
EH�GHSOR\HG�PRGXODUO\�VR�WKDW�\RX�DUH�IUHH�WR�XVH�RQO\�
WKH�SRUWLRQV�RI�WKH�IUDPHZRUN�\RX�QHHG���ΖW�LV�D�PRGHUQ�
DOWHUQDWLYH�WR�WKH�PRQROLWKLF�5XE\�RQ�5DLOV�IUDPHZRUN�
�WKDW�WXUQHG����WKLV�\HDU����/RWXV�KDV�WKH�SRWHQWLDO�WR�
PDNH�IXOO�VWDFN�5XE\�09&�GHYHORSPHQW�DV�HDV\�DV�������

2QH�EHQHȴW�WR�WKH�RQJRLQJ�DYDODQFKH�RI�IURQW�HQG�
-DYD6FULSW�IUDPHZRUNV�LV�WKDW�RFFDVLRQDOO\��D�QHZ�LGHD�
FURSV�XS�WKDW�PDNHV�XV�WKLQN��React.js�LV�D�8Ζ�9LHZ�
IUDPHZRUN�LQ�ZKLFK�-DYD6FULSW�IXQFWLRQV�JHQHUDWH�+70/�
LQ�D�UHDFWLYH�GDWD�ȵRZ���$OWKRXJK�ZH�DUH�ZDU\�RI�PL[LQJ�
FRGH�DQG�PDUNXS��LW�UHVXOWV�LQ�8Ζ�FRPSRQHQWV�WKDW�DUH�
QLFHO\�HQFDSVXODWHG�DQG�FRPSRVDEOH���5HDFW�MV�LV�JHWWLQJ�
D�ORW�RI�GHYHORSHU�DWWHQWLRQ�DQG�ZLOO�EHQHȴW�IURP�PRUH�
WRROV�DQG�H[DPSOHV�EHFRPLQJ�DYDLODEOH�

Reagent��KROPVDQG�JLWKXE�LR�UHDJHQW��KDV�HPHUJHG�
DV�D�OLJKWZHLJKW�PLQLPDOLVW�DOWHUQDWLYH�WR�2P�IRU�
ZUDSSLQJ�5HDFW�MV�LQ�&ORMXUH6FULSW���:KHUHDV�2P�
SURYLGHV�D�FRPSUHKHQVLYH�&ORMXUH�LGLRPDWLF�IURQW�HQG�
SURJUDPPLQJ�IUDPHZRUN��5HDJHQW�WDNHV�DGYDQWDJH�RI�
&ORMXUHȇV�H[SUHVVLYHQHVV�WR�IRFXV�RQ�VLPSOH�FRPSRQHQWV�
DQG�D�UHDGDEOH�'6/�IRU�ZULWLQJ�+70/���%\�UHSUHVHQWLQJ�
+70/�LQ�&ORMXUH�GDWD��5HDJHQW�UHWDLQV�WKH�SHUIRUPDQFH�
DQG�XQGHUVWDQGDELOLW\�RI�5HDFW�MV�ZLWKRXW�HPEHGGLQJ�
IRUHLJQ�PDUNXS�LQ�WKH�FRGH�

6ZLIW��DSSOH�FRP�VZLIW���$SSOHȇV�QHZ�GHYHORSPHQW�
ODQJXDJH��FRQWDLQV�PDQ\�LPSURYHPHQWV�RYHU�WKH�
SHUHQQLDO�2EMHFWLYH�&��LQFOXGLQJ�HPSKDVLV�RQ�IXQFWLRQDO�
SURJUDPPLQJ�DQG�PRGHUQ�V\QWD[��ΖQ�PRVW�ZD\V��WKLV�LV�
DQ�XSJUDGH�LI�\RX�DUH�FRGLQJ�RQ�WKH�$SSOH�SODWIRUP�

7KRXJKW:RUNV�LV�D�VRIWZDUH�FRPSDQ\�DQG�FRPPXQLW\�
of passionate, purpose-led individuals that specialize 
LQ�VRIWZDUH�FRQVXOWLQJ��GHOLYHU\�DQG�SURGXFWV��:H�WKLQN�
GLVUXSWLYHO\�WR�GHOLYHU�WHFKQRORJ\�WR�DGGUHVV�RXU�FOLHQWVȇ�
toughest challenges, all while seeking to revolutionize 
WKH�Ζ7�LQGXVWU\�DQG�FUHDWH�SRVLWLYH�VRFLDO�FKDQJH��:H�
PDNH�SLRQHHULQJ�WRROV�IRU�VRIWZDUH�WHDPV�ZKR�DVSLUH�WR�
EH�JUHDW��2XU�SURGXFWV�KHOS�RUJDQL]DWLRQV�FRQWLQXRXVO\�
LPSURYH�DQG�GHOLYHU�TXDOLW\�VRIWZDUH�IRU�WKHLU�PRVW�

FULWLFDO�QHHGV��)RXQGHG�RYHU����\HDUV�DJR��7KRXJKW:RUNV�
KDV�JURZQ�IURP�D�VPDOO�JURXS�LQ�&KLFDJR�WR�D�FRPSDQ\�
RI�RYHU������SHRSOH�VSUHDG�DFURVV����RɝFHV�LQ����
FRXQWULHV��$XVWUDOLD��%UD]LO��&DQDGD��&KLQD��(FXDGRU��
*HUPDQ\��ΖQGLD��6LQJDSRUH��6RXWK�$IULFD��8JDQGD��WKH�
8QLWHG�.LQJGRP��DQG�WKH�8QLWHG�6WDWHV�

http://flightjs.github.io
http://lotusrb.org
http://holmsand.github.io/reagent
http://apple.com/swift
http://thoughtworks.com

