
Bolt: Data management for  
connected homes 
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Number of sensors, smart devices is 
growing 
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Applications generate time-series data and 
retrieve based on time windows 
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Applications access data from multiple 
homes 
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Applications share sensitive home data 
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Recap of data management 
requirements 



Existing systems are not suitable 
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Outline 
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Recall the data management requirements  
of apps for connected homes 

How can we address these 
requirements simultaneously? 
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Straw man: Store data in a cloud DB 
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Straw man: Using secure key-value 
datastores   
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Overview of Bolt 
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Bolt Stream: Index + Log of <ts, tag, 
val> 
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Batching data for efficiency 
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Reads use the index to download 
chunks 
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Batching and prefetching on reads 
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Secure sharing: Decentralized access 
control 
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Addressing challenges in  
decentralized access control 



Outline 
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Implementation 
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What are the overheads in 
Bolt? 
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Overheads in Bolt 

•  d::o*+(F*"#$5(`*3"#38('%8(r(Qu(:?3"'3%FL(

•  Z$D"0+B:$.('%8'#$5(:?3"'3%F(#8($35;#5#&;3L(

•  G$F3A(8,:"%53(%FF8(
•  _Iu(@:"(F%,%?%;*3(8#e38(:@(QI(&0,38(

•  r(Qu(@:"(F%,%?%;*3(8#e38(:@(Qp^(

43"#%;#e3.(

T"#,3(F%,%(

d::o*+.(>+F%,3(

#$F3A(

D:1+"388.('%8'(

3$D"0+,.(D'*$o8(

>+;:%F(F%,%.(

#$F3A(

7++3$F(b!31+(f(HH.(X%;(f(ILRc(

v(HI(u( v(RK(u(r(Qu(r(Q(u(

S"-",'.+'5(5",'-+,'*".($2"*'0$%,+P")%/0(,B&'



7$%;0e3.(D:1+%"3(

3$3"50(*8%53(

Z$3"50(Y%,%(

7$%;0BD8(

!#13( 7M"#&*,38( X%;*3(

<:$.(Q(7<( !31+(f(HIgW( ILS(

<:$.(H(7<( !31+(f(HIgW( QLQ(

n( n( n(

!*3.(h(7<( !31+(f(HHgW( QLH(

Energy Data Analytics 
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Prefetching in chunks improves query 
latency 
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Applications share sensitive home data 
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Batching data in chunks improves query 
latency 
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Bolt’s data storage efficiency 
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Summary  
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