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Motivation

Read-only NDP:
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Motivation

Read-only NDP:
-> Snapshot-based, intervention-free NDP

TXHost
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Motivation

Read-only NDP:

-> Snapshot-based, intervention-free NDP
Update NDP:

TXHost TXnpp
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Motivation

Read-only NDP:

-> Snapshot-based, intervention-free NDP
Update NDP:

TXHost
Record A
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— —
T = = = s —

TECHNISCHE 3% :gzlt]ﬁ;hlél.—?
UNIVERSITAT 3% Reut”ngi
DARN\STADT ﬁ University

TXnpp

| Andreas Koch, ESA, TU Darmstadt | llia Petrov, DBlab, HSRT | 5

uuuuuuuuuuuuuuuuuuuuuuuuu



TECHNISCHE 3 | Rochechule
I " UNIVERSITAT 3% _
M Ot|Vat| on DARMSTADT 3% | (oierds
Read-only NDP:
-> Snapshot-based, intervention-free NDP
Update NDP:
TXHost TXnoP
v.1
v.2
Smart
Storage
| Ancres Kaoh, ESA, U Darmsta |l Petrv, DElab, HSRT | 6 5 €3 Blab



TECHNISCHE 3% :gzlt]ﬁ;hl;l:
UNIVERSITAT 3% Reut”ng::]
DARN\STADT ﬁ University

Motivation

Read-only NDP:

-> Snapshot-based, intervention-free NDP
Update NDP:

-> Synchronization problems

TXHost TXnpp

Smart
Storage
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neoDBMS

Goal: Enable efficient synchronization mechanisms
between DBMS and Smart Storage for transactionally
consistentupdates in NDP-settings

neoDBMS
Native Storage Manager m
Pile Managed
Smart
Storage HW-Module
Update Operation
Tw’ﬁ—ﬁéig::::::::::::::::: §_E e

o
| Andreas Koch, ESA, TU Darmstadt | llia Petrov, DBlab, HSRT | 8 g esq l'i',EALab
= DFG ==

mmmmmmmmmmmmmmmmmmmmmmmmmmmm



TECHNISCHE
UNIVERSITAT
DARMSTADT

£

neoDBMS

Goal: Enable efficient synchronization mechanisms
between DBMS and Smart Storage for transactionally
consistentupdates in NDP-settings

neoDBMS
Native Storage Manager m
Pile Managed 5
Smart
Storage HW-Module

Update Operation

} Synchronization requires cache coherence and low-latency transfers!
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CCIX

Cache-Coherent Interconnect for Accelerators (CCIX)
. Cache-coherent data sharing between devices
« High signaling rates 16-25 GT/s per link
« Address translation and cache coherence is automatically maintained
« Supports atomics like CAS
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CCIX

Cache-Coherent Interconnect for Accelerators (CCIX)
« Cache-coherent data sharing between devices
« High signaling rates 16-25 GT/s per link
« Address translation and cache coherence is automatically maintained
« Supports atomics like CAS
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Host Device
VID Mapping VID Mapping
Record A (v.1)
Record B (v.1)
Record C (v.1)
TXHost TXnop

ccSLT - HashTable

Main Smart
Memory ccSVM (CCIX) Storage
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Host Device
VID Mapping Shared-State Propagation D VID mapping
Record A (v.1) Record A (v.1)
Record B (v.1) Record B (v.1)
Record C (v.1) Record C (v.1)
TXHost TXnop

ccSLT - HashTable

Main Smart
Memory ccSVM (CCIX) Storage
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CC Shared Lock Table

Host Device
VID Mapping VID Mapping
Record A (v.1) Record A (v.1)
Record B (v.1) Record B (v.1)
Record C (v.1) Record C (v.1)
TXHost TXnpP
\4
BEGIN TH—D> Record A
(v.1)
REQUEST LOCK
ccSLT - HashTable
Main Smart
Memory ccSVM (CCIX) Storage
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CC Shared Lock Table

Host

VID Mapping

Record A (v.1)

Record B (v.1)
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ccSLT - HashTable

ccSVM (CCIX)
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Device

VID Mapping

Record A (v.1)

Record B (v.1)

Record C (v.1)
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CC Shared Lock Table

Host Device
VID Mapping VIiD Mapping
Record A (v.1) Record A (v.2) K
Record B (v.1) Record B (v.1)
Record C (v.1) Record C (v.1)
TXHost TXnpP
BEGIN TH-—b Record\A
(v.1)
REQUEST LOCK
UP DATE—> Record A
(v.2)
ccSLT - HashTable
Main Smart
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CC Shared Lock Table

Host Device
VID Mapping VID Mapping
Record A (v.1) Record A (v.2)
Record B (v.1) Record B (v.1)
Record C (v.1) Record C (v.1)
TXHost TXnpP
Record A
V. BEGIN TX—> (v.1)
Record A .
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CC Shared Lock Table

Host Device
VID Mapping < Record Version Invalidation VID Mmapping
Record A (v.2) Record A (v.2)
Record B (v.1) Record B (v.1)
Record C (v.1) Record C (v.1)
TXHost TXnop

Record A
BEGIN TX—>
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CC Shared Lock Table

Host

VID Mapping

Record A (v.2)

Record B (v.1)

Record C (v.1)
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ccSLT - HashTable

ccSVM (CCIX)
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Device

VID Mapping

Record A (v.2)

Record B (v.1)

Record C (v.1)

TXnpP

BEGIN TX—b Record A
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UPDATE—p Record A
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Host Device
VID Mapping VID Mapping
Record A (v.2) Record A (v.2)
Record B (v.1) Record B (v.1)
Record C (v.1) Record C (v.1)
TXHost TXnop

Record A
BEGIN TX—
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Experimental Evaluation
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Experimental Evaluation
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,People who are really serious about
software should make their own hardware,,

o . Dr. Alan Kay, 2003 Turing Award Laureate
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