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Many backends, simple API

1 def dynamic_dataset()

2 a, b, ¢ = lib.getData(“A”), lib.getData(“B”), lib.getData(“C")
; for i in range(lib.getDims(“A”)[0] * 1lib.getDims(“A”)[1]): Pythorl
c[i] = a[i] + b[1i]



Many backends, simple API

lib.getData

Python
range(lib.getDims lib.getDims y
1extern “C” void dynamic_dataset() {
2 auto a = lib.getData<float>(“A");
3 auto b = lib.getData<float>("“B");
4 auto ¢ = lib.getData<float>(“C"); C++
: for (auto i=0, i < lib.getDims(“A”)[0] * 1lib.getDims(“A”)[1]; ++1)
7 c[i] = a[i] + b[i];



Many backends, simple API

dynamic_dataset()
a, b, ¢ = lib.getData( ), lib.getData( ), lib.getData( )

i in range(lib.getDims(“A”)[0] * lib.getDims(“A”)[1]): Python
c[i] = a[i] + b[i]
dynamic_dataset() {
a = lib.getData< > ( E:
b = lib.getData< >( );
c = lib.getData< > ( )E] C++
( i=0, i < lib.getDims( )[@] * lib.getDims( Y[1]; ++1)

c[i] = a[i] + b[i];
b

function dynamic_dataset()
local a lib.getData(“A")
local b lib.getData(“B")
local ¢ lib.getData(“C"”)
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for i=1, 1lib.getDims(“A”)[1] * lib.getDims(“A”)[2] do
c[i] = a[i] + b[i]
end
end



Many backends, simple API

dynamic_dataset()
a, b, c¢c = lib.getData( ), lib.getData( ), lib.getData( )

i range(lib.getDims( )[0] * lib.getDims( Y[1]): Pythorl
c[i] = a[i] + b[i]
dynamic_dataset() {
a = lib.getData< >( B
b = lib.getData< > ( );
c = lib.getData< >( ¥; C+
( i=0, i < lib.getDims( )[@] * lib.getDims( Y[1]; ++1)
c[i] = a[i] + b[i];
¥
dynamic_dataset()
a = lib.getData( )
b = lib.getData( )
c = lib.getData( )
Lua

i=1, lib.getDims( )[1] * lib.getDims( )[2]
c[i] = a[i] +b[i]

# hdf5-udf file.h5 udf.py C:1024x768:float



Built-in security model
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New: Computational Storage with HDF5-UDF

(HDF5-UDF Utils)

HDF5-Aware Applications

__global__ void
kernel(int *red, int *nir, float *ndvi, size_t n)

| HDF5-UDF Lib

Y )

HDFS5 Library

int idx = blockIdx.x * blockDim.x + threadIdx.Xx;
if (1 < n)

A Dataset
Read l\?ﬁti?s = | Read/Write

T Dataset
Y

ndvi[i] = (nir[i]-red[i]) / (nir[i]+red[i]);

ADataset Dataset
| Read Write }

extern “C” void dynamic_dataset()

CUDA Code {
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UDF Dataset

// Output dataset

auto ndvi = lib.getData<float>(“NDVI");
auto dims = 1lib.getDims(“NDVI");

auto n = dims[0] * dims[1];

A

NVCC

// Input datasets

It

[Chunked Dataset] £ UDF Handler Shared Library auto red = lib.getData<int>(“Red”);
- DMA A auto nir = lib.getData<int>(“NIR”);
: Transfer
: : Decompr. : // Configure and launch the kernel
DMA : [ Kernel ][UDF Keme'] int block_dim = 1024;

Traﬁsfer

int grid_dim = ceil((float)(n*sizeof(int))/block_dim);

kernel<<<grid_dim,block_dim>>>(red, nir, ndvi, n);

https://github.com/lucasvr/snappy-cuda


https://github.com/lucasvr/snappy-cuda
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User-Defined Fun

=1 | 2 3 4 " linux_on_hdfs “/linux_on_hdf5 “/linux_on_hdfs TR T ®nonoct 11, 15:13
“/linux_on_hdf5 - X ~/linux_on_hdfs -+ X
2 “/1inux_on_hdf5 lucasvr@ctopus default* ~/linux_on_hdf5 // linux.h5;
lucasvr@Octopus default* ~/linux_on_hdf5 // -d /console linux.hS B console - |5180 | (200
HDF5 "linux.h5" { initramfs - uint8 | 828,)
DATASET "/console" { kernel - uint8 | (1 640,)

DATATYPE HST_STRING {
STRSIZE 180; lucasvr@ctopus default® ~/linux_on_hdf5 // []
STRPAD H5T_STR_NULLTERM;
CSET HST_CSET_ASCII; “Alinux_on_hdf5
CTYPE HST_C_S1; lucasvr@octopus default*® ~/linux_on_hdf5 // linux.py

}
DATASPACE SIMPLE { ( 260 ) / ( 200 ) }
DATA {  DATA {
H .000000] Linux version 4.20.0+ (lucasvr@ctopus) (gcc version 9.2.0 (GCC)) #1 Thu
-03 2021"
.0080000] Command line: notsc" # Read the initranfs and kernel datasets
.000000] x86/fpu: x87 FPU w111 use FXSAUE initramfs = lib. getData(”initramfs")
.000000] BIOS-provided phy51ca1 RAM map:", initramfs_size = lib. getDlms( initramfs")[0]
.000000] BIOS-e820: [mem O -0 ] usable”, with {".initranfs", "wb") as f:
.000000] BIOS-e820: [mem Ox fcho-0x ] reserved”, fowrite( (initramfs[@:initramfs_size]))
.000000] BIOS-e828: [mem O feeee-o fffff] reserved",
]
]
]

.000000] BIDS-e820: [mem 0x00POO0EEEA100000-0x0000000007fdffff] usable”, kernel = lib. getData(”kernel”)
.000000] BIOS-e820: [mem 0x0000000007fe0000-0x0000000007fFffff] reserved”, kernel_size = lib. getD\ms( kernel ylel
.000000] BIOS-e820: [mem Ox00000000feffcOOO-0x00000000feffffff] reserved”, with (. kernel "wb"
.000000] BI0S-e820: [mem Ox fffceeee-ox ffFFffff] reserved”, fowrite( (kernel[n'kernel sizel))
.008000] NX (Execute Disable) protection: active",
.000000] tsc: Fast TSC calibration using PIT", # Launch QEMU with a telnet-based console
.000000] tsc: Detected 1992.113 MHz processor”, [
]
]
]

.000427] last_pfn = 0x7fe® max_arch_pfn = 6x400000000", "gemu- system- x86_64"

.000429] x86/PAT: Configuration [0-7]: WB WT UC- UC WB WT uUC- UC ", "-nographic"

.804970] found SMP MP-table at [mem 8xPB0f5ab0-0x0@8f5abf] mapped at [(____ptrva "-enable-kvm",

' ".kernel",

.005124] RAMDISK: [mem ©x07ea6000-0x07fdffff]", "-ini ", ".initramfs"

.005132] ACPI: Early table checksum verification disabled”, "-monitor", "/dev/null",

.005171] ACPI: RSDP ©x00000000000F58D0 000014 (v00 BOCHS )“ "-serial", "telnet:localhost:4321,server,wait"
.005176] ACPI: RSDT ©x0000000007FE156F 000030 (v01l BOCHS BXPCRSDT 00000001 BXPC "-append", "notsc",

]

.005182] ACPI: FACP 0x0000000007FE144B 000074 (v01 BOCHS BXPCFACP 00000001 BXPC p = subprocess.Popen(cmd, stderr=subprocess.PIPE)
while True:

.005185] ACPI: DSDT ©x0000000007FEQ040 00140B (v0l BOCHS BXPCDSDT 00000601 BXPC try:

tn = Telnet("localhost", 4321)
.085188] ACPI: FACS ©x0000000PO7FEGEOE 060040", break
.005189] ACPI: APIC ©x0000P00AO7FE14BF 000078 (v61l BOCHS BXPCAPIC 00006601 BXPC except Conne(tlonRefusedError

.005192] ACPI: HPET 0x0000000007FE1537 000038 (vol BOCHS BXPCHPET 00000001 BXPC

# Write each line retrieved fron telnet to the console dataset
Zone ranges:", console = lib.getData("console")

DMA32 [mem @ 1000 -0 7fdffff]", console_size = lib.getDims("console”)[0]

Normal empty",
Movable zone start for each node", lines = read_lines(®, console_size, tn)
Early memory node ranges”, for line_nr,line in (lines):

node 0: [mem Ox 1000 -0x efff]", 1ib. setStrlng(console[1ineinr] 1ine)

node 0: [mem O 100000-0 7fdffff]",
Zeroed struct page in unavailable ranges: 98 pages", p.terminate()
Initmem setup node @ [mem O 1000-0 Tfdffff]", os.unlink(".kernel™)




Have fun with HDF5-UDF!

Try it out at:
https://github.com/lucasvr/hdf5-udf

Check the examples at:
https://github.com/lucasvr/user-defined-functions


https://github.com/lucasvr/hdf5-udf
https://github.com/lucasvr/user-defined-functions

