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MIDDLEWARE FOR BIG DATA PROCESSING:
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Dealing with large volumes of data is resource-consuming work which is more and more often
delegated not only to a single computer but also to a whole distributed computing system at once.
As the number of computers in a distributed system increases, the amount of effort put into effective
management of the system grows. When the system reaches some critical size, much effort should be
put into improving its fault tolerance. It is difˇcult to estimate when some particular distributed system
needs such facilities for a given workload, so instead they should be implemented in a middleware
which works efˇciently with a distributed system of any size. It is also difˇcult to estimate whether a
volume of data is large or not, so the middleware should also work with data of any volume. In other
words, the purpose of the middleware is to provide facilities that adapt distributed computing system
for a given workload. In this paper we introduce such middleware appliance. Tests show that this
middleware is well suited for typical HPC and big data workloads, and its performance is comparable
with well-known alternatives.

� ¡μÉ  ¸ ¡μ²ÓÏ¨³¨ μ¡Ñ¥³ ³¨ ¤ ´´ÒÌ É·¥¡Ê¥É §´ Î¨É¥²Ó´ÒÌ ·¥¸Ê·¸μ¢ ¨ ¢¸¥ Î Ð¥ ¨ Î Ð¥ ¤¥-
²¥£¨·Ê¥É¸Ö ´¥ μ¤´μ³Ê ±μ³¶ÓÕÉ¥·Ê,   Í¥²μ° · ¸¶·¥¤¥²¥´´μ° ¢ÒÎ¨¸²¨É¥²Ó´μ° ¸¨¸É¥³¥. �μ ³¥·¥
Ê¢¥²¨Î¥´¨Ö Î¨¸²  ±μ³¶ÓÕÉ¥·μ¢ ¢ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³¥ Ê¢¥²¨Î¨¢ ÕÉ¸Ö ¨ Ê¸¨²¨Ö ¤²Ö ÔËË¥±É¨¢-
´μ£μ Ê¶· ¢²¥´¨Ö ¸¨¸É¥³μ°. Šμ£¤  ¸¨¸É¥³  ¤μ¸É¨£ ¥É ´¥±μÉμ·μ£μ ±·¨É¨Î¥¸±μ£μ · §³¥· , §´ Î¨É¥²Ó-
´Ò¥ Ê¸¨²¨Ö ¤μ²¦´Ò ¡ÒÉÓ ´ ¶· ¢²¥´Ò ´  Ê²ÊÎÏ¥´¨¥ ¥¥ μÉ± §μÊ¸Éμ°Î¨¢μ¸É¨. ’·Ê¤´μ μÍ¥´¨ÉÓ, ¢
± ±μ° ³μ³¥´É · ¸¶·¥¤¥²¥´´ Ö ¸¨¸É¥³  ´Ê¦¤ ¥É¸Ö ¢ É ±¨Ì ¢μ§³μ¦´μ¸ÉÖÌ ¤²Ö ¨³¥ÕÐ¥°¸Ö ´ £·Ê§±¨,
¶μÔÉμ³Ê ³¥Ì ´¨§³Ò μÉ± §μÊ¸Éμ°Î¨¢μ¸É¨ ¤μ²¦´Ò ¡ÒÉÓ ·¥ ²¨§μ¢ ´Ò ´  Ê·μ¢´¥ ¶·μ³¥¦ÊÉμÎ´μ£μ ¶·μ-
£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö, ±μÉμ·μ¥ ÔËË¥±É¨¢´μ · ¡μÉ ¥É ¸ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³μ° ²Õ¡μ£μ · §³¥· .
Š·μ³¥ Éμ£μ, É·Ê¤´μ μÍ¥´¨ÉÓ, Ö¢²Ö¥É¸Ö μ¡Ñ¥³ ¤ ´´ÒÌ ¡μ²ÓÏ¨³ ¨²¨ ´¥É, É ± ÎÉμ ¶·μ³¥¦ÊÉμÎ´μ¥ ¶·μ-
£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¤μ²¦´μ É ±¦¥ · ¡μÉ ÉÓ ¸ ¤ ´´Ò³¨ ²Õ¡μ£μ μ¡Ñ¥³ . „·Ê£¨³¨ ¸²μ¢ ³¨, Í¥²ÓÕ
¶·μ³¥¦ÊÉμÎ´μ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö Ö¢²Ö¥É¸Ö ¶·¥¤μ¸É ¢²¥´¨¥ ¸·¥¤¸É¢, ±μÉμ·Ò¥  ¤ ¶É¨·ÊÕÉ
· ¸¶·¥¤¥²¥´´ÊÕ ¢ÒÎ¨¸²¨É¥²Ó´ÊÕ ¸¨¸É¥³Ê ± ¨³¥ÕÐ¥°¸Ö · ¡μÎ¥° ´ £·Ê§±¥. ‚ ¤ ´´μ° · ¡μÉ¥ ³Ò
¶·¥¤¸É ¢²Ö¥³ É ±μ¥ ¶·μ³¥¦ÊÉμÎ´μ¥ ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥. ’¥¸ÉÒ ¶μ± §Ò¢ ÕÉ, ÎÉμ ÔÉμ ¶·μ-
£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¶·μ³¥¦ÊÉμÎ´μ£μ ¸²μÖ Ìμ·μÏμ ¶μ¤Ìμ¤¨É ¤²Ö É¨¶¨Î´ÒÌ ´ £·Ê§μ± ¶·¨²μ¦¥-
´¨° ¢Ò¸μ±μ¶·μ¨§¢μ¤¨É¥²Ó´ÒÌ ¢ÒÎ¨¸²¥´¨° ¨ ¡μ²ÓÏ¨Ì ¤ ´´ÒÌ,   ¥£μ ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ ¸· ¢´¨³ 
¸ ¨§¢¥¸É´Ò³¨  ´ ²μ£ ³¨.
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