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In Mobile Distributed frameworks, we run over certain issues like: versatility, low data 

transmission of remote channels and absence of stable stockpiling on portable hubs, 

separations, restricted battery power and high disappointment rate of portable hubs. 

Adaptation to non-critical failure Techniques empower frameworks to perform undertakings 

within the sight of shortcomings. The probability of deficiencies develops as frameworks are 

winding up progressively intricate and applications are requiring more assets, including 

execution speed, stockpiling limit and correspondence transfer speed. A checkpoint is a 

nearby condition of a procedure saved money on stable stockpiling. In a conveyed 

framework, since the procedures in the framework don't share memory, a worldwide 

condition of the framework is characterized as a lot of neighborhood states, one from each 

procedure. In the event of a shortcoming in circulated frameworks, checkpointing empowers 

the execution of a program to be continued from a past predictable worldwide state as 

opposed to continuing the execution from the earliest starting point. Along these lines, the 

measure of helpful preparing lost due to the deficiency is fundamentally diminished. 

Checkpointing is a compelling shortcoming tolerant procedure in dispersed framework as it 

evades the domino impact and require least stockpiling necessity. The vast majority of the 

prior facilitated checkpoint calculations hinder their computationduring checkpointing and 

powers least procedure or non-blocking despite the fact that a significant number of them 

may not be important or non-blocking least procedure but rather takes futile checkpoints or 

decreased pointless checkpoint yet has higher synchronization message overhead or has 

high checkpoint demand engendering time. In this paper, we present an overview of some 

checkpointing calculations for dispersed frameworks. 
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1. Introduction  

A significant part of the developing conduct in pervasive 

processing situations results from the collaboration between 

gadgets. These gadgets can participate in light of the fact that 

they are encompassed by what is now and then alluded to as a 

versatile system. A portable system rises up out of a lot of 

gadgets that impart over remote correspondence media. The 

frameworks that outcome from such an equipment star 

grouping are called versatile appropriated frameworks. A 

portable conveyed framework expressly underpins versatile 

registering. Versatile processing concerns the calculation that 

is completed in cell phones. Versatile processing ought not be 

mistaken for portable calculation, which concerns the 

portability of code between gadgets. In this exposition we 

center around versatile figuring. The assessment of conveyed 

programming stages with regards to portable appropriated 

frameworks. One of the assessment criteria is the way they 

incorporate with the item arranged worldview.  

 

Advanced cells and tablets have turned into the individual 

gadgets of decision for a great many people, and tremendous 

measures of information are created every day by portable 

clients around the globe. Clients are commonly ready to share 

and adventure this information inside networks characterized 

by companionship, comparative premiums, or geology for new 

and rich encounters. This situation loans itself normally to 

portable conveyed figuring which empowers direct joint effort 

among versatile clients. Existing arrangements dependent on 

portable specially appointed systems and Internet-based 

versatile shared systems experience the ill effects of poor 

accessibility as cell phones are not generally on or reachable, 

constrained and possibly exorbitant system transfer speed, 

high inactivity, and decreased usefulness because of restricted 

computational, vitality, and capacity assets on the mobiles. In 

this manner, the inquiry is: how to give quick, adaptable, 

dependable, and vitality productive conveyed processing over 

cell phones? This paper proposes Avatar, a novel framework 

which can accomplish these objectives with assistance from 

the cloud. Symbol is a portable cloud framework that 

empowers successful and effective community applications for 

versatile clients and gives the accompanying highlights:  

 

(1) An abnormal state programming model that is 

straightforward and adaptable;  

(2) high accessibility for client applications/gadgets;  

(3) Low idleness/reaction time for applications;  

(4) High versatility for the cloud framework;  

(5) Isolation and compelling asset the board for portable client 

applications in the cloud;  

(6) Resource reserve funds on the mobiles; and  

(7) Mobile information protection.  

 

In Avatar, a portable client possesses at least one cell 

phones and a related "symbol" facilitated in the cloud, as 

appeared in Figure 1. A symbol is a for each client 

programming substance which goes about as a surrogate for 

the client's cell phones to the degree conceivable, in this way 

diminishing the remaining burden and the interest for capacity 
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and data transfer capacity required on the mobiles. The 

symbols are instantiated as virtual machines (VMs) in the cloud 

so as to give asset disconnection and to rearrange per-client 

asset the executives. Symbols run a similar working framework 

as the mobiles and would thus be able to run unmodified 

application segments. Verifiably, they spare vitality on the 

mobiles and improve the reaction time for some applications by 

executing certain assignments for the benefit of the mobiles. 

The symbols are constantly accessible, notwithstanding when 

their cell phones are disconnected due to poor system 

availability or essentially killed. Four of the highlights recorded 

above (high accessibility, low inactivity, asset confinement, and 

asset investment funds on mobiles) are certainly offered 

through the Avatar idea. The other three highlights, i.e., 

programming model, cloud versatility, and security, speak to 

the real research difficulties of this framework. Programmability 

Challenge: Unlike past research that has concentrated on 

programming remain solitary versatile cloud applications [1]– 

[3], our exploration examines dispersed portable cloud 

applications. Symbol applications execute over appropriated 

and synchronized (cell phone, symbol) matches that participate 

to accomplish a worldwide objective. Application segments 

have numerous alternatives to separate the execution among 

cell phones and symbols to accomplish diverse worldwide 

execution destinations. In any case, the programming 

reflections should shield the software engineers from this 

unpredictability and give a basic abnormal state API. 

Notwithstanding the application code, the software engineer 

needs just to give arrangement and execution destinations 

which will be converted into an execution plan by the Avatar 

middleware. Cloud Scalability Challenge: So far, the 

examination network has not researched the effect on the 

cloud design and conventions of supporting billions of versatile 

clients, which incorporates executing portable application 

segments in the cloud. The portable circulated applications will 

create traffic and framework load which are fundamentally not 

quite the same as the present cloud outstanding burdens. For 

instance, the information produced by cell phones is normally 

excess, unstructured, and scattered around the cloud. These 

applications are exceedingly differing, and the greater part of 

them don't run constantly. Numerous applications are 

intelligent or overwhelming on correspondence rather than 

calculation. In this manner, new cloud structures and 

conventions are expected to amplify adaptability and locate a 

decent harmony among expense and productivity. Protection 

Challenge: Finally, we recognize that Avatar could prompt 

"elder sibling" situations: since the applications or parts of them 

will execute in the cloud, they would require access to decoded 

client information. The test at that point is the way to utilize the 

cloud to store information and effectively execute applications 

while ensuring that the cloud supplier can't get to the secured 

information and the aftereffects of preparing this information. 

Along these lines, we have to look at if existing ways to deal 

with secure protection in the cloud are fitting and, if not, to 

investigate new methodologies that balance protection ensures 

with application effectiveness/convenience. 

 

2. Review of literature: 

Objects Vs Concurrency and Distribution  

Above we have talked about how simultaneousness and 
dissemination ideas can for the most part be tended to in 

programming. We have likewise talked about the results of 
these decisions with regards to portable appropriated 
frameworks. Since we have done this we can swing to a 
particular worldview to express simultaneousness and 
circulation. The item situated programming worldview gives a 
decent establishment to managing dissemination and 
simultaneousness, since it effectively adjusts exemplified 
objects with simultaneously running appropriated programming 
substances. In any case, there are various methodologies how 
dissemination and simultaneousness issues can be 
communicated in the worldview. These methodologies are 
examined in the accompanying subsections. A. The Library 
Approach Distribution and simultaneousness natives are 
embodied and are demonstrated utilizing the item based 
strategies. Utilizing total and legacy the natives would then be 
able to be coordinated in the application. In this methodology is 
that two sorts of items are utilized. One kind is utilized to 
express the answers for the issues related with the 
simultaneousness and conveyance, while another sort is 
utilized to demonstrate the area ideas in the program. The two 
sorts of articles in some cases should be blended to actualize 
the right arrangement. A case of this is the Thread class found 
in numerous libraries for presenting simultaneousness in an 
article situated language. This precedent delineates how 
simultaneousness and area ideas are created together 
dependent on the legacy relationship. The sythesis of two 
various types of articles for the most part results in two issues. 
A first issue with this methodology is that the qualification 
between space items and articles that manage 
simultaneousness and appropriation issues is jumbled. A 
second issue with this methodology is that the library, as in the 
precedent above, now and again upholds a structure onto 
objects that model space ideas to such an extent that 
modularizing area ideas can end up inconceivable. An 
immediate outcome of this is the extensibility of the various 
types of articles turns out to be progressively troublesome after 
they have been formed. B. The Integrative Approach The 
integrative methodology expects to adjust simultaneousness 
and conveyance ideas to the article worldview. The 
coordination is accomplished by combining a portion of the 
simultaneousness and conveyance ideas with the ideas found 
in the item worldview. This methodology mitigates a portion of 
the issues found in the library approach. To start with, since 
significant simultaneousness and dispersion viewpoints are 
converged with ideas of the item worldview the developer 
needs to manage less ideas. This improves the 
understandability of the simultaneousness and appropriation 
parts of the program. Second, there is less need to deal with 
the simultaneousness and circulation parts of a program, gave 
the item worldview is adjusted naturally with the 
simultaneousness and conveyance ideas. The three 
fundamental measurements along which ideas can be blended 
are talked about underneath. 

 

Object and Process:  

The mix of an article with a procedure prompts the thought 

of a functioning item. The two ideas can be bound together in 

light of the fact that both can be viewed as a typified unit that 

can speak with others. An article can have none, one or 

various procedures related with it. An article that does not have 

any procedure related with it is once in a while called a 

uninvolved item. The quantity of procedures related with an 

item offers ascend to various sorts of article level 

simultaneousness:  

 

 Serial or nuclear: just a single message is processed at 

once.  
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 Quasi-simultaneous: various item initiations inside an 

article can exist at a solitary point in time. By the by, at most 

one initiation can be executing at once. Different initiations 

must be suspended around then.  

 

 Concurrent: different unsuspended actuations can be 

available at a solitary point in time. Be that as it may, certain 

confinements on the simultaneousness may exist. These 

confinements are important to keep up a reliable state.  

 

 Fully simultaneous: is equivalent to simultaneous 

articles yet with no simultaneousness limitations. Completely 

simultaneous item models are practical ordinarily with the goal 

that state does not change amid a technique execution and no 

conflicting state can happen.  

 

A significant issue with respect to the various kinds of 

article level simultaneousness is keeping up a steady state. 

Semi simultaneous and simultaneous items are helpless to 

race conditions at the dimension of individual guidelines inside 

a strategy, in light of the fact that simultaneous article 

enactments inside a similar item can result in a non-

deterministic interleaving of directions. Then again, sequential 

and completely simultaneous article models can't have race 

conditions at the dimension directions of a strategy. On 

account of sequential items race conditions can at present 

happen at the dimension of associations. They give the case of 

a counter article with set and get techniques. Customers need 

to augmentation and decrement the counter utilizing these 

techniques. Due to the non-deterministic interleaving of the get 

and set strategies updates can get lost. Assume the counter is 

instated at zero and two customers need to augment the 

counter by one. Think about the accompanying timetable: the 

two customers demand the condition of the counter and in the 

two cases the outcome returned will be zero. Next, the two 

customers update the condition of the counter and set it to the 

aftereffect of the get conjuring increased by one. The 

subsequent condition of the counter is one. Subsequently, one 

counter update can be lost due to the non-deterministic 

interleaving of messages. Since we have talked about the 

various dimensions of simultaneousness that can exist inside 

an item we can swing to how simultaneousness can be started 

in the article worldview. There are two methodologies articles 

can be actuated: responsive versus independent enactment. 

On account of reactivity object actuation matches with 

technique conjuring. A message is sent to an article and the 

item is initiated by this message. On account of self-rule an 

unequivocal procedure is related with a simultaneous article. 

The article begins running from the minute it is made, with 

almost no respect to outside occasions. The article worldview 

normally coordinates better with responsive item enactment, 

yet self-ruling initiation ordinarily gives more finegrained 

authority over the simultaneousness issues. For instance, self-

ruling enactment offers builds that enable an item to expressly 

get messages, while receptive article models are frequently 

founded on understood message acknowledgment thus, when 

coordinating procedures and items a decision must be made 

whether the dynamic item protects the reactivity rule or 

whether a self-governing article framework is received. 

 

Object Activation and Synchronization:  

A second sort of reconciliation blends the strategy 

summon and process synchronization ideas. Combining the 

two ideas offers ascend to the thought of a synchronized 

article. At the point when various procedures are executing in 

parallel and chipping away at shared assets there is a need to 

synchronize portions of a program to such an extent that it 

displays the right semantics and counteract that the 

simultaneous gets to prompt a conflicting state. There are two 

dimensions at which synchronization can be coordinated with 

ideas from the article worldview: 

 

Message Passing Level Synchronization:  

1) In a consecutive article situated language the sender 

of a message trusts that the beneficiary will execute the 

message and return the consequence of the technique 

conjuring. This equivalent component can be utilized to present 

synchronization between dynamic articles and is otherwise 

called synchronous message passing. A functioning article can 

make an impression on another dynamic item and hold up until 

that object has handled the message and sent back the arrival 

esteem. Message passing structures a characteristic way to 

synchronize two simultaneously executing articles with the end 

goal that the subsequent semantics stays near successive 

semantics. Be that as it may, in a versatile disseminated 

framework, where the inactivity of messages sent between 

items can be high such semantics can hurt the self-governing 

nature of gadgets. A variation that shrouds the dormancy of 

items is nonconcurrent message passing. For this situation the 

sending dynamic item does not hold up until the message it 

sent is really conveyed or even handled. An issue that 

confuses the utilization of offbeat message passing are return 

esteems. All things considered, when a functioning article does 

not hold up until the called has handled the outcome it can't 

restore the outcome. Normally callbacks are utilized to process 

the arrival estimations of offbeat messages, however 

techniques that are utilized as a callback mess the code since 

for each extraordinary setting wherein a nonconcurrent 

message is utilized a callback strategy should be actualized. 

Another drawback of callback strategies is that they break the 

progression of a normal item situated program and mischief 

the lucidness and understandability of the program. To 

conquer this issue a semantic deliberation, called fates or 

guarantees, have been proposed and executed in various 

programming dialects. 

 

Object Level Synchronization:  

Now and again increasingly unequivocal synchronization 

control is required that can't be communicated exclusively at 

the message passing dimension. The fundamental level of 

authority over the synchronization is identified with the level of 

item level simultaneousness:  

 Intra-Object synchronization: when numerous article 

initiations inside one strategy can be dynamic at a 

solitary point in time there is a need to guarantee the 

consistency of the interior condition of the item. For 

the most part, there is a need to determine which 

strategies should be executed in a fundamentally 

unrelated manner. Note that in a sequential dynamic 

item all techniques are fundamentally unrelated by 

definition. Albeit such a sequential dynamic article 

may be viewed as less expressive, in light of the fact 
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that it limits the level of parallelism, it has the 

advantage that it takes out conflicting states that 

outcome from simultaneous gets to the interior 

condition of an item.  

 

 Behavioral synchronization: It might be conceivable 

that an item, contingent upon its present state, is 

incidentally unfit to perform techniques that are a 

piece of its interface. A common precedent is a line 

that when void can't execute an enqueue technique 

conjuring until a desuetude strategy is executed.  

 

 Inter Object synchronization: Sometimes 

synchronization is essential between a lot of items to 

play out a specific undertaking. A case of such a 

progressively worldwide synchronization is that of a 

circulated exchange where a chain of command of 

items is included to molecularly perform errands. A 

case of this kind of synchronization is a financial 

application where one record must be credited while 

various different records must be charged 

molecularly. Increasingly mind boggling 

synchronization plans are expected to accomplish 

such synchronization. The integrative methodology 

limits the quantity of ideas by coordinating and 

binding together ideas of conveyance and 

simultaneousness. This methodology has the 

favorable position that the parts of appropriation and 

simultaneousness are all the more normally managed 

and are simpler to ace. Be that as it may, the 

integrative methodology needs versatility and 

adaptability of the simultaneousness and dispersion 

ideas offered by the library approach. As it were, the 

simultaneousness and conveyance ideas can't 

generally be adjusted to the necessities of the 

applications.  

 

 The Reflective Approach Thus far we have examined the 

library and integrative methodology. The intelligent 

methodology gives an extension between the two 

methodologies. The library approach has the preferred 

standpoint that it enables engineers to structure dispersion and 

simultaneousness into reusable ideas that can be altered 

gratitude to the distinctive extensibility and reusability systems 

offered by item arranged methods. This basically gives a high 

level of adaptability which permits the customization of 

dispersion and simultaneousness to new settings. A center 

ground between the two methodologies is the intelligent 

methodology. The intelligent methodology can be viewed as a 

scaffold between the library and integrative methodology. The 

thought is to coordinate libraries into the programming 

language by means of a meta object convention (MOP). A 

MOP enables adjustments to the ideas of the article worldview. 

At the end of the day, by utilizing the MOP of a language we 

can bind together simultaneousness and circulation ideas with 

the language and still have the adaptability offered by the 

library approach. 

 

3. Types of mobile distributed systems 

In this area we look at the shared characteristics and the 

distinctions of fixed and portable circulated frameworks by 

methods for a theoretical structure. Definition (Distributed 

System) A dispersed framework comprises of equipment and 

programming segments situated at arranged PCs that impart 

and organize their activities just by message passing. From 

this definition we can focus in on three aspects of appropriated 

frameworks:  

 

• Type of Device: In the definition over the expression 

"organized PC" can allude to a fixed gadget or a cell 

phone. Fixed gadgets go from personal computers 

and server racks to hardware inserted in stationary 

articles, for example, a clothes washer. Then again, 

cell phones can change between PCs, PDAs, cell 

phones and different hardware implanted into portable 

things, for example, a wrist watch.  

 

• Type of Network Connection: "correspondence" 

alludes to the system foundation and this is the 

reason for another distinction among fixed and 

versatile of disseminated frameworks. From one 

viewpoint, in fixed appropriated frameworks PCs are 

regularly associated by means of changeless 

connections. These connections are frequently high 

data transmission and upheld by repetitive framework 

with the end goal that associations are generally 

steady. Consequently, disengagements are either 

brought about by planned upkeep or unexpected 

disappointments. Then again, versatile conveyed 

frameworks are normally associated by means of a 

remote correspondence interface over remote 

advancements, for example, Bluetooth, Wireless 

Fidelity and GPRS. These remote advances are 

inclined to separations because of the constrained 

correspondence scope of these innovations. At the 

point when clients move about with their cell phones 

they leave and enter the correspondence scope of 

different gadgets in the earth, yet notwithstanding 

when two remotely conveying gadgets are stationary 

the connection can be broken because of a radio 

impediment brought about by nature, for example, a 

vehicle that goes in the middle of the two imparting 

gadgets.  

 

The correspondence go is regularly additionally 

diminished by the constraints of the power source. The general 

guideline is: the less power is accessible for the remote 

connection the littler the correspondence scope of the remote 

connection. Obviously there are different issues that can 

extraordinarily impact the nature of the remote connection, for 

example, the kind of recieving wire that is utilized. A case of 

this is the nature of discussions over a cell phone which are on 

occasion hazardous despite the fact that there are an 

incredible number of recieving wires posted all through 

numerous urban communities these days. Another hotspot for 

detachments are brought about by the utilization of a limited 

power source in a cell phone. At the point when a battery of a 

cell phone is released then the gadget quits working and 

dynamic associations are lost or remote connections might be 

physically or naturally killed to save battery control. From this 
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we can presume that versatile dispersed frameworks are 

irregularly associated instead of fixed circulated frameworks 

that generally have perpetual connections.  

 

• Type of Execution Context: Another aspect that is 

possibly less express in the definition above is the 

execution setting of a disseminated framework. With 

the expression "execution setting" we allude to the 

setting data that can impact the conduct of an 

application. Normally in fixed circulated frameworks 

the execution setting is more static than with the 

versatile variations. For instance, the nature of an 

association can rely upon the earth wherein cell 

phones impart while the nature of an association in a 

fixed circulated framework is frequently consistently 

steady. Another significant kind of execution setting 

that is affected by the area of cell phones is the 

accessibility of administrations. In portable 

disseminated frameworks the accessibility of 

administrations frequently matches with the area of 

the cell phone, while in a fixed conveyed framework 

administrations are regularly persistently accessible 

for an application. Pervasive registering situations 

involve that processing innovation is inserted in a 

wide range of gadgets, extending from clothes 

washers and coolers to vehicles, garments and wrist 

watches. It is clear in any case, that a large portion of 

the participation between these gadgets will happen 

over remote correspondence media. To be specific, 

remote correspondence media makes the clients 

negligent of the processing innovation 

notwithstanding versatility. In light of this applied 

structure of conveyed frameworks we can additionally 

recognize two kinds of various versatile appropriated 

frameworks:  

 

• Nomadic dispersed frameworks have a blend of fixed 

and versatile qualities. An itinerant appropriated 

framework is worked out of fixed and cell phones that 

interface and participate through foundation. This 

framework can be made out of remote passageways 

that are themselves associated through a fixed 

system. A case of such a conveyed framework is a 

cell phone organize, where each telephone 

associates with a reception apparatus and the various 

recieving wires are associated by means of links. As 

clients move about with their cell phone the 

association is straightforwardly persisted starting with 

one recieving wire then onto the next.  

 

• Ad-hoc portable circulated frameworks comprise of a 

lot of for the most part cell phones that are associated 

by means of incredibly factor quality connections and 

execute in unique conditions. For instance, cell 

phones can be totally confined from different gadgets 

and gatherings of conveying cell phones may 

suddenly develop in nature. Specially appointed 

portable conveyed frameworks further separate 

themselves from their roaming variations in that there 

is no foundation that bolsters the correspondence 

between gadgets. Such a system, that develops 

because of the portability of the versatile hosts is 

frequently called a versatile specially appointed 

system. The two sorts of versatile conveyed 

frameworks, examined above, can be utilized to 

acknowledge omnipresent processing situations.  

 

For instance, roaming conveyed frameworks can be 

valuable to acknowledge pervasive registering situations with 

regards to a confined domain, for example, an office space or 

at home. All things considered, the vision of omnipresent 

processing is definitely not a delimited idea that begins in a 

limited domain and stops when you abandon it. Therefore 

specially appointed versatile circulated frameworks are 

expected to additionally bolster the situations that proceed 

outside of limited conditions with the end goal that no 

suppositions on the accessible foundation can be made. 

 

4. Conclusion:  

The two unique kinds of portable conveyed frameworks 

and refined four wonders that are displayed by the equipment 

segments used to form versatile dispersed frameworks have 

been talked about. Next, we have talked about some product 

issues that emerge when creating appropriated frameworks 

and thought about how the article worldview can structure and 

create simultaneous and conveyed programming. There have 

been various proposition for appropriated dialects that 

expressly bolster open systems. By and by, the present best in 

class in appropriated dialects does not address all the 

significant attributes that are experienced when building up an 

itinerant or impromptu portable disseminated framework. Then 

again, middleware approaches offer better, albeit regularly 

deficient, backing to manage these characteristic equipment 

wonders of portable conveyed frameworks. Lamentably, these 

methodologies don't coordinate well with the article situated 

worldview. 

 

 

 

References 

 

[1]Gul Agha and Christian J. Callsen. Actorspace: an open 

distributed programming paradigm. In PPOPP ’93: Proceedings of 

the fourth ACM SIGPLAN symposium on Principles and practice 

of parallel programming, pages 23–32. ACM Press, 1993.  

[2]G. Agha. Actors—A Model of Concurrent Computation for 

Distributed Systems. MIT Press, 1986.  

[3]Isabelle Attali, Denis Caromel, and Romain Guider. A step 

toward automatic distribution of java programs. In Fourth 

International Conference on Formal methods for open object-

based distributed systems IV, pages 141–161, Norwell, MA, USA, 

2000. Kluwer Academic Publishers.  

[4]Gul Agha. Concurrent object-oriented programming. 

Communications of the ACM, 33(9):125–141, 1990.  

[5] Henri E. Bal, Jennifer G. Steiner, and Andrew S. Tanenbaum. 

Programming languages for distributed computing systems. ACM 

Comput. Surv., 21(3):261– 322, 1989.  



Volume-04, Issue-05,May-2019                                                                             RESEARCH REVIEW International Journal of Multidisciplinary 

RRIJM 2015, All Rights Reserved                                                                                                                                     324 | Page 

[6] George Coulouris, Jean Dollimore, and Tim Kindberg. 

Distributed systems (4th ed.): concepts and design. Addison-

Wesley Longman Publishing Co., Inc., Boston, MA, USA, 2005.  

[7] Denis Caromel and Ludovic Henrio. A Theory of Distributed 

Objects. Springer Verlag, 2005.  

[8] Nigel Davies, Adrian Friday, Stephen P. Wade, and Gordon S. 

Blair. An asynchronous distributed systems platform for 

heterogeneous environments. In Proceedings of the 8th ACM 

SIGOPS European workshop on Support for composing 

distributed applications, pages 66–73. ACM Press, 1998.

 

 

 

 

 

 

 


