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Abstract  As a typical type of distributed file system, clustered file system, by coordinating several
nodes within a cluster, reduces single-point failures and eliminates performance bottlenecks,
succeeding in achieving high availability, high performance and dynamic load balance, as well as a
relatively high scalability. As a result, it is one of the key technologies used for implementing and
providing cloud storage services. This paper improves the limitation that HDFS can often be
deployed into only one data center and its limited scalability and then proposes a document resource

scheduling mechanism that allows to be deployed across data centers, and proposes Kingdee Distributed
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File System (KDFS).
reconfiguring of multiple HDFS clusters,

By redesigning distributed architecture, it supports dynamic network
enabling work coordination within the cluster;
meanwhile, this paper introduces file resources pool, shielding the differences among clusters,
providing transparent services to multiple applications. This paper also introduces elastic storage
and optimal storage strategies, ensuring safety redundancy of cluster resources, near-site services, as
well as storage efficiency. In experiments and practices, this inter-HDFS clusters document
resource scheduling mechanism not only solved the scalability problem of HDFS, but also succeeded
in achieving cluster files offsite disaster recovery, load balancing across data centers, and near-site

file storage services, by the way of deploying the system across data centers. These proposed

2017 4F

approaches effectively improve the user experience with KDFS storage services.
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def K_Node_Cluster(TE.TC,NS,c,nodes, TM) :
MAX_VALUE=1000000
cores=set([])

index=random.randint(0,len(nodes))

cores.add(index)

WHILE len(cores)<c:

/R B BT A B 3 RE R R R K

AR SRy B O R
smallestInterval=MAX_VALUE
nodeChosen=0
FOR 7 in range(nodes) :
IF 7 in cores:
CONTINUE
interval =0
FOR j in range(cores) :
interval=interval-+
((nodesli].x—nodes[j].x) % %2+
(nodes[i].y—nodes[j].y)*%2))*%0.5
IF interval<<smallesInterval .
smallestInterval = interval
nodeChosen=1

cores.add(7)

lastR=0
mark=true
clouds=[[] for i in range(c¢) ]
WHILE mark .
clouds=[[] for i in range(¢) ]
/BB 43 T B B e T 1 O R AE R A
r=0
FOR i in range(len(nodes)) :
interval=MAX_VALUE
class=0
FOR j in range(len(cores)) :
t=((nodesli].x—nodes| j.id].x) %% 2+

(nodes[i].y—nodes| j.id].y) %% 2)) %% 0.5

IF t<linterval.
interval=t
class=j
clouds[ class|.append(nodes[i].id)
r=r-+interval * %2
IF abs(r—lastR)>TM:
/ /AR B A b A WA B

mark=true

/AL
FOR i in range(len(cores)) :
x=0
y=0
FOR j in range(clouds[i]):
x=x+nodes j].x
y=y+nodes[j].y
mark=true

x=ux/len(clouds[i])
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y=y/len(clouds[i])
cores[i].x=x
coresli].y=y
//HIWR A A I A AT
merge={alse
FOR i in range(len(cores)) :
IF merge.
BREAK
FOR ; in range(len(cores)) :
IF i==j.
CONTINUE
interval= ((cores[i|.x—cores j].x)* %2+
(coresli].y—cores[ j].y)*%2)%%0.5
IF interval<TC:
cores i |.x=(cores|i].x~+cores j].x)/2
cores[i . y=(cores[ i ].y+cores j].y)/2
del cores[ ]
merge=true
mark=true
BREAK
[/ FIWE TR A& 2 A
split="false
FOR i in range(len(cores)) :
IF split:
BREAK
FOR j in range(clouds[i]) :
interval= ((nodes[ j ].x —cores[ i ].a) * % 2+
(nodes| j J.y—cores[i].3) % %2) % %0. 5
IF interval>TE.
cores.append(nodes[ j )
mark=true
split=true
BREAK

return clouds
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Background

In big data era, Hadoop Distributed File System
(HDFS) is a most widely used clustered file system, which is
designed to be built onto commodity hardware. Compared
with the other storage systems, it is characterized by its high
fault tolerance, which makes it suitable for building onto
low-cost storages or even legacy storages. Meanwhile, it
provides capability of high throughput in accessing huge
volume of data, which makes it powerful at handling those
applications with large data sets.

HDEFS provides reusable key storage modules for com-
mercial storage, largely reducing development cost. However,
it still has two problems: the scalability of clustering the
support of multi-applications and transparent services. Without
optimization, HDFS stores small files in an uneconomical
way. Many recent works tried to address the small files
storage problem but they did not solve the root cause of the
problem. In fact. it can be viewed as a scalability problem of
HDFS. Some researchers tried to use HDFS Federation to
slicing several Namespaces across data centers. In contrast,

this paper proposes solutions of coordinating several HDFS

with multiple Namespaces to completely solve the scalability
problem. In addition, this paper proposes solutions for the
subsequent problems after building inter-data center HDFS
cluster. For example, the problem of file distribution optimi-
zation, and file migration across multiple HDFSs.

The outcome of this research is the Kingdee Distributed
File System (KDFS) and the cloud storage application,
which we named KDrive. These two services have already
served millions of users. This research work has been studied
for three years and it is developed by two teams of Kingdee:
Department of Kingdee Bigdata & Cloud and Kingdee
Research Institute.
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