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ASPLOS’19 Software-Defined Far Memory in Warehouse-Scale Computers ]
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1. B/ AR AZER: VMware
m AIFM: High-Performance, Application-Integrated Far Memory ]

std::unordered_map<key_t, int> hashtable;
1:?/\\53 g - - :
AIUMON S - std::array<data_t> arr;

void print_data(std::vector<key_t>& request_keys) {
int sum = 0;

| F R FREROAPISCILA P TR I P TR B — B s (s Sy S |

sum += hashtable.at (key);

H, EERPRIEA FMRAE S TERFAGEE ¥

t:icout << arr.at (sum) << std::
}

The same code written using AIFM looks like this:
Application
RemHashtable<key_t, int> hashtable;
C++ STL API RemArray<data_t> arr;
Remoteable Datastructures (array, hashtable, ...) void print_data(std::vector<key_t>& request_keys) |
int sum = 0;
RT API for (auto key : request_. keys) {
. DerefScope sl; Exp ed in Section 4.2.2.
AIFM Runtime "N\~ AIFM RT | DS code sun += hashtable.at (key, s1);
}
Memory o 7 DerefScope s2;
Local Memory Evacuator N std::cout << arr.at(sum, s2) << std::endl;
Remote Server ;
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m ThymesisFlow: A  Software-Defined, co-Designed
Interconnect Stack for Rack-Scale Memory Disaggregation

& ILkAh, ThymesisFlow
=Sy SIS ST IPN
NETR, i
[BRETEINFT R
%, BARFEEEE
—HERYRF AR
TR E

Effective

_OxC4101000

[ EVE:

SHANGHAT JTAQ TONG UNIVERSITY

POWERS  resesst ot oot ciedsa mmiot s tiedan gt o anras m st atm o St am S
Real Address Space Deidca htemnal
Ox0-.0 Address Space
0x0..0
0x1..0
i RMMU Table i
Disaggregated : Effective
Memaory 500101000 Index | Offset Address ;
/ § T 101 | oxe2000000 |— OxB2101000 j
0x10101000
0x1..0
0x2..0
ThymesisFlow
OxF..F

Fig. 3. ThymesisFlow address translation process.

—
\'-\.

| -‘ -
| ol | S L



B 1. B ARER: NVIDIA

R .
g-j /lé: A (/ﬂlk

SHANGHAI JTAQ TONG UNIVERSITY

m Buddy Compression: Enabling Larger Memory for Deep Learning and HPC Workloads on GPUs ]
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@[ GPU-Initiated On-Demand High-Throughput Storage Access in the BaM System Architecture ]

& 12— RIS A RSN, GPUSTRIRTEIS RSOOSR (FECPUSS)
& THEEI BRI
o IR BT, PR B AR R

CPU___Open(file) GPU SSD
B EAMERRRTROME o eSEeGRY) cas o
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\ §'§' — kernelDone() Compute S EIUNGEZa s
‘ S | Write(file, size, GPU)
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@[ GPU-Initiated On-Demand High-Throughput Storage Access in the BaM System Architecture ]
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XTI Pond: CxL-Based Memory Pooling Systems for Cloud Platforms
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m Rethinking Software Runtimes for Disaggregated Memory ]
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m TMO: Transparent Memory Offloading in Datacenters
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m TMO: Transparent Memory Offloading in Datacenters
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Figure 3: LITE lh Example. Nodel allocates an LMR from
node2 and is the master of it. Node3 maps the LMR with read permis-
sion by contacting Nodel.
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