
The material in this lecture is taken from “Dynamo: Amazon’s Highly Available Key-value 
Store,” by G. DeCandia, D. Hastorun, M. Jampani, G. Kakulapati, A. Lakshman, A. Pilchin, S. 
Sivasubramanian, P. Vosshall, and W. Vogels. It appeared in the proceedings of the ACM 
Symposium on Operating Systems Principles ’07 and may be found at http://
s3.amazonaws.com/AllThingsDistributed/sosp/amazon-dynamo-sosp2007.pdf. 













Note that Amazon S3 is the service that Amazon sells to outsiders. It is different from 
Dynamo; its details have not been published. 







The coordinator of a key is its successor (in chord terminology) and is the node in charge of 
handling it 



Each real node holds one or more virtual nodes, the number depending on the performance 
of the real node. Faster real nodes get more virtual nodes, thus faster nodes get more work. In 
the slide, there are just two real nodes, but one hosts two virtual nodes and the other three. 









What could possibly happen is that you add an item to your (replicated) shopping cart. You 
then add another item, but this reaches only one replica. You then delete the first item and 
add another, but these two operations happen in some other replica. So, we how have two 
versions of the shopping cart; how should they be reconciled? The right choice (from 
Amazon’s point of view), is not to risk losing anything added to the cart, at the expense of 
losing some deletions. So the reconciled shopping cart contains everything. 



The coordinator assigns a vector timestamp to a key/value pair. Size of vector depends upon 
how many coordinators have affected it. 













Average and 99.9 percentiles of latencies for read and write requests during our peak 
request season of December 2006. The intervals between consecutive ticks in the x-axis 
correspond to 12 hours. Latencies follow a diurnal pattern similar to the request rate and 
99.9 percentile latencies are an order of magnitude higher than averages. 

(This slide is Figure 4 from the paper and the text is its caption.) 



Comparison of performance of 99.9th percentile latencies for buffered vs. non-buffered 
writes over a period of 24 hours. The intervals between consecutive ticks in the x-axis 
correspond to one hour. (This slide is Figure 5 from the paper and the text is its caption; BDB 
is “Berkeley Database”.) 

The slide shows the effect of buffering writes in memory: writing them out to disk in 
batches, but responding to client read requests immediately. This clearly improves 
performance, but at a loss of durability. To improve durability, yet still get the benefits of 
buffered writes, the coordinator chooses one of the N replicas to perform a durable write, 
writing data synchronously to disk, while the other replicas do the write asynchronously, 
returning to the client immediately. 



Fraction of nodes that are out-of-balance (i.e., nodes whose request load is above a certain 
threshold from the average system load) and their corresponding request load. The interval 
between ticks in x-axis corresponds to a time period of 30 minutes. (This slide is Figure 6 
from the paper and the text is its caption.) 







See http://www.allthingsdistributed.com/2012/01/amazon-dynamodb.html – blog entry by 
Werner Vogels, Amazon CTO. 


