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Spark Cache, Redis

Hadoop DistributedCache, Ignite

Hive, Presto, BigQuery
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Apache Spark y8Caching .Y
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GB202 Components
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GPCs

Memory Controllers.
Cache.

AMP & GigaThread Engine.
NVENC / NVDEC.

Optical Flow Engine.

PCI Express 5.0 Host Interface.
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GPC cont.
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Fundamental building block of the GPU'’s architecture.
Stands for Graphics Processing Clusters.

The GB202 has 12 GPCs.

Contains:
& Raster Engines.
& TCPs.
& ROPs.

Provides scalable graphics and compute performance.



SM

Register Fie (16,384 x 32-bit)

Register File (16,384 x 32-bit)

Register Fie (16,384 x 32-bit)

5TH 5TH
FP32 [INT32 GENERATION FP32 [INT32 GENERATION
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Box Intersection
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SM

 The fundamental execution unit of NVIDIA GPUs.

* Includes:
* CUDA Cores(FP32/INT32 ALUs): handle general math & logic.

* Tensor Cores: accelerate AI/ML workloads
« RT Core: for ray/triangle intersection.

« Warp Schedulers & Dispatch Units: decide which warps (groups of 32 threads) run each

cycle.
» Texture Units: perform texture fetches and filtering.
» Load/Store Units (LD/ST): handle memory access (global/local memory reads/writes).
» Register File: private storage per thread.

« Shared Memory / L1 Cache: memory accessible by all threads in the SM.



SM Cont.

« Example of SMIT(Single Instruction Multiple Threads)
for (1=0; 1<32; 1i++)
Cli] = A[1] + B[1];
« One ADD instruction is issued.

 All 32 threads perform the addition simultaneously, each with different
Ali], BIi].

« 64 warps per each SM(4 can be active in each cylce).

* 4 warp schedulers in each SM.
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Texture/Processing Clusters (TPCs)

— PolyMorph (geometry) engine ‘q

» Streaming multiprocessors
(SMs)

Texture units CUDA ALUs

Fifth-
generation
Tensor Cores

256 KB register file and
128 KB of configurable
L1/shared memory

Fourth-
generation
RT Core
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__global__ wvoid example(int *input, int *output) {
_ _shared__ int cache[256];

int tid = threadIdx.x;
__syncthreads();

output[tid] = cache[tid] * 2;
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Template DNA

Short reads fromr
Sequencer

(FASTQ)

Mapped reads
(SAM/BAM-file)



Sequence Alignment

* All reads are aligned to a reference genome like GRCh38 and hg19 in this step.

* Two alignment files SAM (Sequence Alignment Map) and BAM (Binary Alignment Map)
are produced.

TATTACGCATGATACGGGCATCTTACCGGCA} Ré;ir:rzcee
[¢T?¢¢¢¢A?T¢T?¢¢¢¢AA$7ATATTTAAA~

ATTACGCATGATACGGGCATCT

GCATGATACGGGCATCTTACCG
TATTACGCATGATACGGGCA

TATTACGCATGATACGGG Aligned

GATACGGGCATCTTACCGGCA | sequencing
TATTACGCATGATACGGG ~ Reads

ATACGGGCATCTTACCGGCA
ACGCATGATACGGGCATCTTAC
TATTACGCATGATACGGGCATC

TATTACGCATGATACGGGCAT
TATTACGCATGATACGGGC

ex ACGCATGATACGGGCATCTTACC
Depth

10x Depth 12x Depth



Destructive (non-balanced)

Insertion

Interspersed
Duplication

Deletion

N

AR

Translocation
(inter- or intra- chromosomal)

Non-destructive (balanced)

p 2
L 4
Inversion

Tandem Duplication
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