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In this research, we proposed the data authentication schemes which enabled data
repair securely and efficiently by using network coding and homomorphic authentication code in untrusted
storages. In these schemes, we constructed a new homomorphic authentication code which was able to deal
with the different private keys for plural users, and we also achieved "direct repair" function of data
which enables data repair by healthy servers without data owner. Furthermore, by using our proposed
homomorphic authentication code, we constructed a practical secure cloud system which satisfied both
direct repair and dynamic operations of data and we also constructed a fair trade system of data.
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