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Dell EMC In-Memory architecture and solution

The Worldôs Bestselling Servers based on units sold (tie). IDC Worldwide Quarterly Server Tracker Q1, 2017.
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Innovative 

devices, 

services and 

solutions 

designed for 

the way people 

work (and play) 

Transforming the 

data center with 

industry-leading 

servers, storage 

and converged 

infrastructure

Premier provider 

of security, risk 

and compliance 

solutions solving 

your most 

complex 

challenges

Leading 

enterprise-class 

cloud software 

and solution 

provider

Leading 

intersection of 

Big data, PaaS 

and agile 

development 

leveraging data 

on one cloud-

independent 

platform

Elite and trusted 

intelligence that 

strengthens 

security and 

reduces risk in 

a dynamic 

landscape

Most trusted 

virtualization 

solution for 

desktop, data 

center and 

applications
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A collective force of innovative capabilities

Introducing Dell Technologies.mp4
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Medicne research ïCustomer challenges
Obstacles impose delays on timely results

Big data and big 
compute requirements
Å Processing required measured 

in days and weeks

Å Resource requirements inhibit 
clinical / commercial viability

Cumbersome infrastructure
ÅCostly, complex deployment, 

overbearing maintenance

ÅShared, limited-access resources

ÅConfidentiality and privacy concerns

Innovation, iteration and refinement
Å Genomic workflow pipelines evolving

Å Rich set of open-source, shareware and commercial 
applications
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Data explosion
Å Dataset of a single genome: 100-200GB

Å NCBI Genbank is doubling 
every 10 months

Å Data management, 
access, migration are 
challenging

Most Big Data Apps are Latency-

bound!!!

Often, your app waste CPU waiting for data to 

arrive
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Analyst Insight ïAdoption and Maturity
What are the analyst saying?  Cutter, Gartner, Forresteré
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In Memory Computing Technologies
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Server architecture ïclassic

Å Two types of data storage:

ς DRAM memory ïfast, volatile, byte level access

ς HDD disk ïslow, nonvolatile, block access

Å Data moves from disk to memory

ς Fetched by CPU

Å CPU writes results to memory

Å Data stored back to disk for future use

SAS or SATA

DDR

CPU

Drive

Controller

HDD

DRAM
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Storage Class Memory
Addresses memory-storage latency-capacity gap

10ns 1us 10us1ns 100ns 100us 1ms 10ms

HDD

(Lower RPM)

SSD

(NAND Flash)

DRAM
Processor

SRAM

Memory access semantics

IO block access semantics
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Storage SSD
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Server architecture ïevolved

Å NVM (initially NAND flash) reduces response 

time

Å First adoption through SATA (and SAS)

ς Same software HDD disk interface

Å Followed by PCIe/NVMe SSDs:

ς Exploit multi-core CPUs

ς Avoid separate Drive Controller

Å Initial NVDIMM ïDRAM* for speed

ς Data de-staged to slower NVM

ς DRAM: battery (or capacitor) backed
SSD

NVMe over PCIe

Low latency

High BW

High endurance

Low $/GB

High capacity

NVDIMM

DDR

SAS or SATA

DDR

CPU

Drive

Controller

DRAM*

HDD

NVM
SAS or SATA

NVMe SSD

NVM

DRAM

NVM

*Future NVDIMMs with faster SCM media may not need DRAM or battery
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Server solutions for every workload

R640

R740 ï740xd

R840, R940-940xa

M640 ïFC640P
o
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IT Transformation Digital Transformation 

Cloud Providers, HCI

SQL, Deep Storage

SAP Hana, Genomics

Virtualization, OLTP

Database, BI Analytics, SDS

HPC, Web Tech, SDS

9
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bullionÊ servers
Advanced Workspace for Fast Data

bullion servers
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bullion S  - the Bull server

4 CPUs 8 CPUs 16 CPUs

Á up to 96 cores

Á up to 6TB RAM

Á 14 PCI-e slots

Á Active / Passive Power Supply

Á Hardware Partitioning

Á up to 192 cores

Á up to 12TB RAM

Á 28 PCI-e slots

Á Active / Passive Power Supply

Á Hardware Partitioning

Á up to 384 cores

Á up to 24TB RAM

Á 56 PCI-e slots

Á Active / Passive Power Supply

Á Hardware Partitioning

bullion S4

bullion S8

bullion S16
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bullion servers powered by IntelÈXeonÈprocessor E7 Family

A Large Product Range with IntelÈXeonÈÈ processor E7-v4
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Storage Technology Transitions

Media Transitions

HDD
7K, 10K, 15K

NAND Flash
SLC, MLC, TLC, QLC

SCM
e.g. Optane

Parallel 
SCSI & ATA

Media Interface Transitions

Fibre
Channel

SAS & 
SATA

NVMe

Host Block Interface Transitions

Parallel SCSI
Fibre Channel and 

iSCSI
NVMeoF, 

RDMA



Manage your data 
not the storage


