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Distributed agreement: practical but hard to solve



Agreement on I



whether a transaction succeded or not (Atomic Commit)



I



which client’s request arrived first (State Machine Replication)



I



which server is the master (Leader Election)



agreement problems are common but difficult because of failures this talk: verify and generate them automatically



System: async message passing with malicious faults A A



B



C



B C



System assumptions I



message passing: communication by messages



I I



process failures: servers can crash or get hacked A message loss: messages can get lost



I



asynchrony: no time bounds for messages, no clocks



Consensus = validity + agreement + termination A B C
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Consensus



2



1



propose



decide



Consensus Processes propose values and make decisions I



validity: decision is one of the proposals



I



agreement: all decisions are the same



I



termination: all correct processes decide



 safety 



liveness



Non-recoverable approaches Dictatorship: leader decides A B C
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decision depends on one input



Democracy: majority wins A B C
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decision depends on one input: not recoverable when leader fails



Democracy: majority wins A B C
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decision depends on all inputs: not recoverable with any failure



A two-step recoverable approach A B C
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Algorithm 1. broadcast the message from the leader A 2. decide when received the same (1) from a majority I



assume a majority of processes are correct



majority contains a correct process → recovery always possible



Two phases of Consensus algorithms A B C
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recovery phase



liveness: processes decide ... safety: one decision per ...



usually system state



always execution



emphasis number of steps solution space approach



speed small (fast) bounded autogenerate



robustness large (slow) infinite use existing algs
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Two phases of Consensus algorithms A B C
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1 normal phase



recovery phase normal phase



recovery phase



liveness: processes decide ... safety: one decision per ...



usually system state



always execution



emphasis number of steps solution space approach



speed small (fast) bounded autogenerate



robustness large (slow) infinite use existing algs



Verification speed: safety-liveness monotonicity standard approach decisions rare crashes often lost msgs often



decisions often crashes rare lost msgs rare



liveness safety proposed approach



Standard approach



Proposed approach



I



check all algorithms for safety and liveness



I



I



problem: too many algorithms/failure patterns



I



find only minimally live algorithms and check safety far fewer tests required I



correct because safety and liveness are monotonic



Verification speed: safety-liveness monotonicity standard approach decisions rare crashes often lost msgs often



decisions often crashes rare lost msgs rare



liveness safety proposed approach



processes



failures



algs tested



found



time



3 4 5 5



1 1 1 2



crash-stop crash-stop crash-stop crash-stop



360 8,512 341,312 32,620,109



1 2 3 6



0.03 0.33 0.83 61.52



s s s s



4 5



1 malicious 1 malicious



47,990 11.9 billion



7 6



0.41 s 39.40 h



Results I: 3 processes, 1 crash-stop failure Schiper 1996 Lamport 1998 Hurfin et al. 1999 A B C



Algorithm I



2 steps always



Results I: 3 processes, 1 crash-stop failure Guerraoui & Raynal 2003 Zieli´ nski 2005 Charron-Bost & Schiper 2006 A B C



Algorithm I



2 steps always
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1 step if ABC propose the same



Results I: 3 processes, 1 crash-stop failure
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Algorithm I



2 steps always
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1 step if AB propose the same



Results I: 3 processes, 1 crash-stop failure
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Algorithm 1



Algorithm 2



I



2 steps always



I



2 steps if AC or BC the same



I



1 step if AB propose the same



I



1 step if AB propose the same



I



always decides if A correct



I



no decision otherwise



Results II: 4 processes, 1 crash-stop failure



Schiper 1996 Hurfin et al. 1999 A B C D



Decision in ... I



2 steps always



Results II: 4 processes, 1 crash-stop failure



Guerraoui & Raynal 2003 Zieli´ nski 2005 A B C D



Decision in ... I



2 steps always



I



1 step if 3 processes incl. A propose the same



Results II: 4 processes, 1 crash-stop failure A B C D A B C D



Decision in ... I



2 steps always



I



1 step if 3 processes incl. A propose the same (algorithm 2)



I



1 step if A B propose the same (algorithm 1)



Results III: 4 processes, 1 Byzantine failure



Castro & Liskov 1999



A B C D



Decision in ... I



3 steps always



Results III: 4 processes, 1 Byzantine failure



Zieli´ nski 2004 Dutta et al. 2004 A B C D



Decision in ... I



3 steps always



I



2 steps if no fault



Results III: 4 processes, 1 Byzantine failure A B C D A B C D



Decision in ... I



3 steps always



I



2 steps if no fault



I



2 steps if same proposal (in some configurations)



Summary



Main principles 1. focus on quick decisions in typical runs 2. in others, ensure recoverability: enough state to decide 3. use safety-liveness monotonicity to improve speed Results I



many known protocols reconstructed



I



interesting improvements generated



I



testing 400,000 protocols per second



Future work Benefits of automatic discovery I



quick solution landscape exploration, design time reduction



I



lower bounds for free (optimal solution for a given model)



I



reduction of design time



I



flexible cost metrics: messages/latency/disk writes



Ideas to explore I



problems: atomic commit/broadcast/mutual exclusion



I



failure models: crash-stop/recovery/Byzantine



I



communication models: message passing/shared memory



I



synchrony models: synchronous/partially/asynchronous



auto-generation is practical: let’s apply it to other problems!



























[image: On Optimal Probabilistic Asynchronous Byzantine ...]
On Optimal Probabilistic Asynchronous Byzantine ...












[image: Automatic Verification and Discovery of Byzantine ...]
Automatic Verification and Discovery of Byzantine ...












[image: Prosphora Byzantine style.pdf]
Prosphora Byzantine style.pdf












[image: Prosphora Byzantine style.pdf]
Prosphora Byzantine style.pdf












[image: Semantics of Asynchronous JavaScript - Microsoft]
Semantics of Asynchronous JavaScript - Microsoft












[image: Byzantine Supplemental Readings and Images.pdf]
Byzantine Supplemental Readings and Images.pdf












[image: Efficient Byzantine k-Anonymous Broadcast]
Efficient Byzantine k-Anonymous Broadcast












[image: Byzantine-Islam Study Guide.pdf]
Byzantine-Islam Study Guide.pdf












[image: Crafting Consensus]
Crafting Consensus












[image: Agreement Among Unacquainted Byzantine Generals]
Agreement Among Unacquainted Byzantine Generals












[image: Asynchronous Parallel Coordinate Minimization ... - Research at Google]
Asynchronous Parallel Coordinate Minimization ... - Research at Google












[image: Brahms: Byzantine Resilient Random Membership ...]
Brahms: Byzantine Resilient Random Membership ...












[image: Brahms: Byzantine Resilient Random Membership ...]
Brahms: Byzantine Resilient Random Membership ...












[image: Static Deadlock Detection for Asynchronous C# Programs]
Static Deadlock Detection for Asynchronous C# Programs












[image: Synchronous and Channel-Sense Asynchronous ...]
Synchronous and Channel-Sense Asynchronous ...












[image: Asynchronous Stochastic Optimization for ... - Research at Google]
Asynchronous Stochastic Optimization for ... - Research at Google












[image: Questioning the Consensus]
Questioning the Consensus












[image: ECP Consensus Paper.pdf]
ECP Consensus Paper.pdf












[image: Asynchronous Parallel Bayesian Optimisation via ...]
Asynchronous Parallel Bayesian Optimisation via ...












[image: Asynchronous Stochastic Optimization for ... - Vincent Vanhoucke]
Asynchronous Stochastic Optimization for ... - Vincent Vanhoucke












[image: Unsupervised Features Extraction from Asynchronous ...]
Unsupervised Features Extraction from Asynchronous ...















Asynchronous Byzantine Consensus - automatic ...






Jun 24, 2007 - A. B. C normal phase recovery phase normal phase recovery phase liveness: processes decide ... usually always safety: one decision per ... system state execution emphasis speed robustness number of steps small (fast) large (slow) solution space bounded infinite approach autogenerate use existing algs ... 






 Download PDF 



















 139KB Sizes
 3 Downloads
 218 Views








 Report























Recommend Documents







[image: alt]





On Optimal Probabilistic Asynchronous Byzantine ... 

multivalued consensus protocol. We propose the long message multi-valued con- sensus protocols in the asynchronous networks (there is no common global clock and message delivery time is indefinite) using the asynchronous short message broadcast proto














[image: alt]





Automatic Verification and Discovery of Byzantine ... 

which tests the correctness of the implied Consensus algo- rithm. In automatic discovery, the ... algorithms, which benefit from automated verification most. Secondly, any ...... an independent Python implementation of the algorithm in. Figure 7.














[image: alt]





Prosphora Byzantine style.pdf 

have finished kneading we cut out 300 gr of dough and put it in a food container for next time (sustainable up. to 2 weeks in the refrigerator). We cut the dough in ...














[image: alt]





Prosphora Byzantine style.pdf 

Page 3 of 60. 3. INDICE. Sinopsis ....................................................................................................................................5. CapÃtulo 1 .....................................................................














[image: alt]





Semantics of Asynchronous JavaScript - Microsoft 

ing asynchronous callbacks, for example Zones [26], Async. Hooks [12], and Stacks [25]. Fundamentally ..... {exp: e, linkCtx: currIdxCtx};. } bindCausal(linke) { return Object.assign({causalCtx: currIdxCtx}, linke); .... the callbacks associated with














[image: alt]





Byzantine Supplemental Readings and Images.pdf 

Page 1 of 2. Stand 02/ 2000 MULTITESTER I Seite 1. RANGE MAX/MIN VoltSensor HOLD. MM 1-3. V. V. OFF. Hz A. A. Â°C. Â°F. Hz. A. MAX. 10A. FUSED.














[image: alt]





Efficient Byzantine k-Anonymous Broadcast 

Efficient Byzantine k-Anonymous Broadcast. Bryan Turner [email protected]. August, 2006. Abstract. Anonymous message transmission allows participants to exchange messages while keeping the sender and receiver identities private. Protocols based 














[image: alt]





Byzantine-Islam Study Guide.pdf 

Download. Connect more apps... Try one of the apps below to open or edit this item. Byzantine-Islam Study Guide.pdf. Byzantine-Islam Study Guide.pdf. Open.














[image: alt]





Crafting Consensus 

Nov 30, 2013 - (9) for small Ïµ and âˆ€i âˆˆ N. We call these voting functions with minimal ...... The details of the procedure, the Mathematica notebook, are.














[image: alt]





Agreement Among Unacquainted Byzantine Generals 

School of Computer Science, The Hebrew University of Jerusalem ... This research was supported by Israeli Council for Higher Education and by Sally.














[image: alt]





Asynchronous Parallel Coordinate Minimization ... - Research at Google 

passing inference is performed by multiple processing units simultaneously without coordination, all reading and writing to shared ... updates. Our approach gives rise to a message-passing procedure, where messages are computed and updated in shared 














[image: alt]





Brahms: Byzantine Resilient Random Membership ... 

Mar 15, 2009 - Since pushes arrive unsolicited, an adversary with an unlimited capacity could swamp ...... Service for Wireless Ad Hoc Networks. In ACM .... the 4th USENIX Symposium on Internet Technologies and Systems (USITS), 2003.














[image: alt]





Brahms: Byzantine Resilient Random Membership ... 

tion partners in gossip-based protocols [6, 10, 13], data sampling, ..... tim to pull more data from faulty nodes. As the ...... Replicated Database Management.














[image: alt]





Static Deadlock Detection for Asynchronous C# Programs 

contents at url are received,. GetContentsAsync calls another asynchronous proce- dure CopyToAsync .... tions are scheduled, and use it to define and detect deadlocks. ...... work exposes procedures for asynchronous I/O, network op- erations ...














[image: alt]





Synchronous and Channel-Sense Asynchronous ... 

Abstracr-Adaptive random-access schemes are introduced and analyzed to provide access-control supervision for a multiple-access communication channel. The dynamic group-random-access (DGRA) schemes introduced in this paper implement an adaptive GRA s














[image: alt]





Asynchronous Stochastic Optimization for ... - Research at Google 

for sequence training, although in a rather limited and controlled way [12]. Overall ... 2014 IEEE International Conference on Acoustic, Speech and Signal Processing (ICASSP) ..... Advances in Speech Recognition: Mobile Environments, Call.














[image: alt]





Questioning the Consensus 

Start (EHS) program study and continued ... ten phase of data collection.19â€“21 ... experience in EHS communities by. C.L.M. also informed our data analysis.














[image: alt]





ECP Consensus Paper.pdf 

(8,11Y13,16,27). The Services have recommended training programs that ... endurance training and cardiorespiratory fitness to be mis- sion ready. Whereas ...














[image: alt]





Asynchronous Parallel Bayesian Optimisation via ... 

Asynchronous Parallel Bayesian Optimisation via Thompson Sampling. Kirthevasan Kandasamy, Akshay Krishnamurthy, Jeff Schneider, BarnabÃ¡s PÃ³czos.














[image: alt]





Asynchronous Stochastic Optimization for ... - Vincent Vanhoucke 

send parameter updates to the parameter server after each gradient computation. In addition, in our implementation, sequence train- ing runs an independent ...














[image: alt]





Unsupervised Features Extraction from Asynchronous ... 

Now for many applications, especially those involving motion processing, successive ... 128x128 AER retina data in near real-time on a standard desktop CPU.


























×
Report Asynchronous Byzantine Consensus - automatic ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















