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Abstract: Distributed file system had become a well known type 

of file system which suits requirement of users.  AFS and HDFS 

are two popular distributed file systems. Andrew file system is 

distributed file system which had been used for location 

independent data storage. Hadoop distributed file system is an 

available as part of Hadoop package that is used for Big Data 

analysis.  This paper makes the comparison of both file system 

with respect to feature, architecture and performance in depth. 

The paper explorers design concepts, authentication, inter process 

communication and access mechanism. 

 
Index Terms: Andrew file system, Hadoop distributed file 

system, Hadoop, Distributed file system, file system.  

I. INTRODUCTION 

  The storage system has been a point of discussion from 

point they were introduced. Storing large size of data on 

single disk or single machine was a major problem. Those 

multiple solution was suggestion in the course of time. The 

distributed storage of the data over the network became the 

generally accepted solution. The distributed storage systems 

need led to the development of several distributed file 

systems. The Andrew file system and Hadoop distributed file 

system are part of these popular distributed file systems. 

We shall study all aspect of both distributed file systems, in 

order to increase our understanding of them. Andrew file 

system is one of the early file systems which were developed 

in 1980s. Comparatively with Andrew file system the Hadoop 

file system had been recently development. 

 This paper had been divided into multiple sections. First 

section presented an introduction of Andrew file system and 

Hadoop distributed file system. Second section presented 

brief explanation of distributed file system. Third section 

described the HDFS in detail. Similarly, fourth section 

described the AFS in detail. Fifth section provides appraisal 

of HDFS and AFS. Finally, sixth section describes conclusion 

part.  

II. DISTRIBUTED FILE SYSTEM 

The distributed file system had been an old concept but had 

regained popularity partly due to increasing cost of hardware 

and power needs. The distributed file system had described as 
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storage system where data had been stored in different 

machines and these machines shall be connected to each 

other. Mostly, recognizable and similar patterns had been 

followed manner in any file system on actual storage system 

which could be understood in abstract form. Master nodes, 

slave nodes and their standalone database as well as accessing 

clients were some common object in distributed file systems. 

Basic operations are read, write and update on these 

distributed file systems. Multiple levels are present in the 

distributed file system to fulfill the needs of different function 

in the system and each level assumes the task as per 

predefined rules.  These multiple levels help in handling call 

by concurrent multiple users at the systems for their respect 

requirements. Thus, the system becomes efficient and robust 

for the multiple clients. Major problem related to storage 

location and address had been solved by transparent in 

storage path name. The system had tried to make naming 

structure independent of actual file path. Thus, it had been 

simplified to address attachment of any file, independent of 

storage location in the system.  Manually managing the 

machines record like names are difficult and are consider a 

bad practice as error may occur. Locating the machine names 

and other data manually is error inviting action in any 

scenario. Reliability of the system is increased by replication 

of data at multiple nodes but it also creates nightmares for 

maintainer of the system. The data availability is vital for the 

system so the replication of data is necessary but the data 

storage is mostly automatic. Thus, actual location of the data 

is difficult to identify each time. File systems and record 

keeping The systems designs are mostly same for different 

solution offered in the market for file systems and record 

keeping. The data stored in predefined location and later 

retrieved from their location. Encapsulation and abstraction 

The data collection is automatic; the user only provides the 

data that needs to be store. The indexing and access 

mechanism is hidden from user which helps in simplification 

of use for the user. Restriction on the data could be applied if 

any need arise and creates suitable environment for query and 

indexing of the data.  Naming of files and folders System 

organizes the files in well defined directory to the access 

mechanism of the files. This access mechanism is easily 

understood by the end users. But it solves the problem up to 

limited level as the files count growths, user‟s faces difficult 

in remembering the file path and names. Thus, certain search 

options are also provided by 

various distributed file 

system solution developers. 
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and handling time is used as tool for check that access 

mechanism is efficient or not. In case of least frequently used 

algorithm, the higher referencing file makes the system 

effective. Indexing the data and storing some data index based 

on count of references is widely used by the most file system.  

 

Relationship between the distributed file systems and 

databases are comparable in various aspects. But they had 

basic differs between them. Distributed database exchange 

computation part to storage location whereas the distributed 

file system exchanges the data to their respective storage 

location. So, network bandwidth consumption is far high in 

case of distributed file systems compared to distributed 

database. 

Large number of clients could access the distributed file 

systems at same time. Thus, concurrency and its control 

mechanism are key features of the distributed file systems. 

Concurrency control: The concurrency controlling involves 

sequencing of read and writes operation on the shared 

resources so that the deadlock condition does not arises. Its 

more complex with distributed file systems as multiple access 

is available on each clients system and keeping the atomicity 

of each transaction.  But the problem of sharing file lot to do 

with multiple write and read access as the data may be altered 

while it is still under read operation by other users. So, some 

kind of access control mechanism adopted in the distributed 

file system as per developer assessment.  

Evolution of distributed file system: Distributed file systems 

had been inspired by existing centralized file systems. The 

centralized file systems had been adopted to store data in 

multiple locations at same time building a mechanism for 

location transparency.  The data sharing is mostly reading 

files operation whereas write operation sharing is very rare 

operation. So, design of the distributed file systems had been 

around the read and write operations fetch and concurrency 

standardization. While many distributed file systems support 

data overwriting policy like systems logs, other systems did 

not support such policy to reduce complexity and easier 

maintain of the system, they simple create new copy of data 

for new data. Certain distributed file systems had designed 

with smart system identifier for different actions like 

identification of type of files. These smart systems could be 

understand as change in nature of operations like read only for 

critical data, furthermore write only for system logs when 

access for client end applications.  In terms of data transfer in 

distributed file systems, temporal local copy of data had been 

kept as per fetching policy. The size of copy varies from 

different distributed file systems. Implementation 

mechanisms: Mounting: It is mechanism of binding the 

namespaces in such manner they give the impression of being 

part of single file system. The single hierarchical namespace 

had been used in the UNIX operating system and it has a 

special mount point for creating local namespace. Thus, the 

location transparency is high in such operating systems as 

user could not feels that the data is not local but it access in 

distributed environment. Although, system administrator 

could easily identify the non local namespace using various 

tools available. The special table tracks the mount points and 

namespace in most mount mechanism system. These tables 

were used for accessing remote server and authentication 

mechanism respectively. For example, network file system of 

Sun mounts each data set individually and client mounts 

namespaces in local file system. This creates issues with 

portability data as location may be multiple for different file 

entities. Thus, systems like UNIX operating system does not 

allow mount points to be located in two separate file systems.  

 In some systems mount data like location and client details 

are managed in the servers. Thus, relocating the data from one 

location to another requires updates at server level only. The 

advantage of this system is that client gets namespace 

transparency. The mapping and location allocation is 

processed at server and thus the clients request the server for 

the location and data details. The acquired metadata for data 

access were used by the client software for all kind of 

operation on actual data location.  

Data caching in the distributed file systems: The data caching 

plays a vital role in the schema of distributed file system. 

Cache is special temporary location on client machine which 

store the data copy for certain time period. Catching also 

involves the metadata storage for referencing the data. 

Caching may be in primary memory or secondary memory 

based. The cache size is important in both case of cache 

storage as large size requires the hardware on client side and 

smaller size may require recurrent data calls. So, optimized 

size of cache had been determined by the file system to make 

a balance approach. 

III. HADOOP DISTRIBUTED FILE SYSTEM 

HDFS is used for storage of the data on machines running 

on commodity hardware. HDFS is short form for Hadoop 

distributed file system. The file system is made up of multiple 

components to properly run the two basic operation of read 

and write operations. It was original built as part of Apache 

Nutch project but later became as part of Apache Hadoop 

project.  

The Hadoop distributed file system is master-slave type 

distributed file system. There is a master node called 

NameNode and many slave nodes called DataNodes. These 

nodes run on commodity hardware and they are similar to 

other distributed file systems in various aspects. The unique 

features of HDFS are many functions like highly fault tolerant 

systems and running on low cost hardware. Big Data could be 

handle by HDFS which is one of its key features.  Some of the 

POSIX guidelines had been loosen up for streaming the data 

in HDFS.  

There are certain assumptions and goals in HDFS which 

had been discussed in this section.  

In HDFS, hardware failure is considered as norm rather 

than the exception which means that failure of hardware is 

perfectly usual thing. Several servers and instances may be 

deployed as part of HDFS. It is assumed that some these 

servers will be not working at any given point of time, so 

replicated copies had to be kept at various servers. Also, quick 

and prompt detection and repair of servers form main goal of 

HDFS. 

Accessing data in form of stream is a key feature of HDFS. 

Unlike traditional file systems, HDFS is batch oriented 

processing system since it focus on high level data access 

throughput. It is achieved by relaxing some of POSIX 

requirements.    

The architecture of HDFS 

based on commodity 

machines. It consists of 
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multiple nodes and these nodes separated into two types. The 

two types are DataNodes and NameNode which runs on 

distributed type of system. The nodes used mostly Linux 

operating system and Java language for their programming 

needs.   

 

a)  NameNode  

NameNode is master node which maintains mapping of the 

slave nodes that is DataNodes. Changes in namespace of 

DataNodes are updated by the NameNode. So, all the 

DataNodes information is recorded by the NameNode and 

updated as per requirements. 

b) Secondary NameNode 

The secondary NameNode is kind of backup master server 

which becomes active if NameNode fails to work. The 

secondary NameNode makes HDFS more reliable system. 

c) DataNodes 

 The DataNodes are slave server on which write and read 

operations are performed by HDFS client. Their addresses 

and other details are stored in NameNode as block which 

provide to HDFS client for various operations. 

IV. ANDREW FILE SYSTEM 

It was introduced by researcher as joint project between 

Carnegie-Mellon University and IBM in the 1980‟s.  Andrew 

file system had been referred as AFS in short form. The main 

goal of AFS was scalability up to minimum to 7000 

workstations with goal of one client for each user. It was 

distributed file system providing users, application programs 

and system administrators shared storage space. The below 

sub heading shall describe the features; architecture and 

performance of Andrew file system. 

 

 
 

Figure 1: Screenshot of files and folder available as part of 

Andrew client package. 

Andrew file system had enhanced security and scalability 

when compared to traditional distributed file systems. It 

supports thousands of clients as a file system. The Andrew file 

system makes use of Kerberos authentication for its control 

mechanism. It creates shadow copy in cache in native client 

machine before synchronization with server machine. 

Additional advantage of this system is that in case of 

disconnected with the server, the client machine can read the 

copy in native machine. It supports weak consistency. So, the 

local copy is used for read and writes operations. After all 

operation had been completed, the copy is sync with the 

server copy. 

V. COMPARSION OF HDFS AND AFS 

Andrew file system and Hadoop distributed file system are 

design and implemented for different needs but some points 

of them could compared with each other. In below section, 

four parameters had been used for comparison of both file 

systems. 

1. File system design 

 

HDFS designed around “write once read many” concept. It 

creates a file only one time and then read it multiple times. It 

perfectly suits the MapReduce programming model under 

Hadoop framework. In future, appending writes may be 

supported.  It follows model that moving computation is 

better than moving data. The computation performed on the 

local server where the data is stored provides better 

performance to entire system. Large data set moving data 

each time is very difficult, so this type model is an efficient 

solution. An interface is provided by HDFS which could be 

used by applications for locating the data location and then 

performing the data processing at local level. HDFS had been 

design by its developer to be platform independent. Thus, it 

could easily implement across various platform.  

Andrew file system was designed as location independent 

file system with main goal of scalability. These goals had been 

achieved with certain assumptions. These assumptions 

includes files are small in size so that they could be cached in 

local file system.  Number of read operations is much higher 

ratio compared to write operation. The access mechanism is 

mostly sequential access. All files are used by one user at any 

point of time, so no multiple read and write operation with 

different users. Mostly, all shared files are rarely altered in 

this system.    

2. Implementation 

 

The Hadoop distributed file system was designed by its 

developer to run on commodity hardware. The fault tolerant 

was key feature of the HDFS. Its implementation was based 

on Linux operating system. 

The Andrew file system had been designed to run on high 

end hardware.  Its key feature was scalability with the 

assumption that storage is unlimited. The server storage had 

the permanent copy of the data while shadow copies are 

created when and where they are needed. 

3. Authentication  

Kereros based authentication mechanism had been support 

by both file system. Kerberos allocates multiple tokens for 

communication. The tokens are held by cache manager, the 

tokens list could be obtain by using “token” command as 

shown in figure 2. 

 

 
 

Figure 2: Screenshot of token command to list the token 

held by the cache manager. 

 

4. Access lists 

 

Andrew file system uses 
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the fs command to list the files and directory access. The 

figure 3 shows the “fs” command options available to client 

user. 

 

 
 

Figure 3: Screenshot of fs command of Andrew file system 

 

Hadoop distributed file system uses hdfs command for list 

the files and directory access. The figure 4 shows the “hdfs” 

command options available to client user. 

 

 
 

Figure 4: Screenshot of hdfs command of Hadoop 

distributed file system. 

VI. CONCLUSION 

This paper explored various aspect of Andrew file system 

and Hadoop distributed file system. Andrew file system had 

been build to be highly scalable whereas Hadoop distributed 

file system had been build to run on commodity hardware 

with being scalable system. Access control of Andrew file 

system is strict compared to HDFS, as one centralized control 

mechanism available in Andrew. For small/medium level, 

implementation Andrew file system is well suited whereas 

Hadoop distributed file system is good for high level 

implementation involving Big Data. In future, the Andrew file 

system type centralized control mechanism may be tried on 

Hadoop distributed file system to check the various 

characteristics.  
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