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• All about $
• NGS data files
• 如何登入T3主機
• 如何在T3主機跑程式
• 測試job: heatmap
• 如何在T3主機安裝程式
• 真實job: 為什麼橘貓是橘色的?

Topics
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生技醫藥核心設施平台
(GP1)國家生醫數位資料與
分析運算雲端服務平台

基因體 蛋白質結構

商用軟體與
資料庫服務

台灣杉3號
HPC 

(CPU/GPU)

台灣杉2號
TWCC GPU VM

基因體分析硬
體加速設備

※此服務為外部連結 ※商用結構分析軟體

生醫資訊核心設施



What can GP1核心設施 do for you? 



GP1用戶發表成果



GP1核心設施運算資源
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國網生科雲

• SU：1 Service Unit (SU)的定義為1 核心小時

GP1-1, 
GP1-2, 
GP1-3
服務費用可流用



國網中心現役主力HPC: T3
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900 nodes / 50400 cores
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• 登入節點 : t3-c4.nchc.org.tw
• 計算節點 : 51

• 高速計算用空間
– /home/userid : 100 GB/user
– /work/userid : 1.5TB/user(核心設施或另有科技部計劃用戶), 100GB/user(教育
訓練用戶)

– /staging/biology/userid : 5T 提供核心設施用戶
– /staging/reserve/PI_folder : 付費空間 (GP 1-5)

核心數 記憶體 數量

登入節點 56 384G 1

CPU節點 56 384G 45

GPU節點 56(8GPU) 768G 2

超大記憶體節點 36,72,112 2T,4T,6T 1,1,2

GP1核心設施: ~6% T3包廂專用算力



GP1-1~GP1-3: 400+ open source apps
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GP1-3: GPU (V100) for NVIDIA apps
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Parabricks BioNeMO



GP1-7: Ingenuity Pathway Analysis
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讓你的discussion讀起來更有料



GP1-9:基因體分析硬體加速服務
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台灣杉1號
GATK

台灣杉3號
GATK DRAGEN Server

NA12878(35xWGS)
113.8 GBases 20h:04m:34s 17h:26m:20s 00h:17m:16s

國科會計畫收費 56.2元 78.1元 591元

一般學界收費 562元 234元 591元

Alignment Duplicate 
Marking Recalibration Variant 

Calling

花8X錢省60X時間



nf-core/Nextflow
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https://lions.nchc.org.tw/ngsApplyDoc.jsp

更多資訊



訂閱GP1



吃米要知米價

https://ngs.biodiv.tw/NGSCore/services-prices/



https://genohub.com/ngs/#q=b66b6d36ef



Platform/application



Evolution of RNA-seq 

Nat Protoc. 2018 Apr;13(4):599-604



NGS三本柱

https://genohub.com/recommended-sequencing-coverage-by-application/

Budget-dependent experimental design
玩自己的+別人的data



Depth of coverage

https://www.metagenomics.wiki/pdf/qc/coverage-read-depth



WGS



WES



Bulk RNA-seq



Single-cell RNA-seq 



WGS + RNA-seq



WES + published RNA-seq



NGS data files

normal

tumor



GATK WGS pipelines & data files

Quality Control Adapter Trimming 
Quality Filtering

Alignment Mark  
Duplicates

Base Quality 
Score 

Recalibration

Alignment 
Quality 

Assessment

Variant Calling 
(HaplotypeCaller)

Variant Quality Score 
Recalibration

Functional 
Annotation 

(SnpEff)

Variant Quality 
Assessment

Creating 
Visualization Files

FASTQ SAM, BAM, BAI

VCF, TXT

FASTA, index

BED, BEDGRAPH

VCF

TXT

VCF

~100GB@sample

~12GB ~400GB



NGS raw data

https://ngs101.com/the-complete-guide-to-ngs-data-types-and-formats-from-raw-reads-to-analysis-ready-files/



FASTQ/FASTA

FASTA: Simple Sequence Storage

FASTQ: The Universal Sequence Format



SAM/BAM

SAM: Sequence Alignment Map
BAM: Compressed Binary Alignments



VCF/BCF

VCF: Variant Call Format
BCF: Binary Variant Call Format



MAF

MAF: Mutation Annotation Format



1. https://genohub.com/resources/
2. https://info.abmgood.com/next-generation-sequencing-ngs
3. https://ngs101.com/tutorials/

resources

https://genohub.com/resources/
https://info.abmgood.com/next-generation-sequencing-ngs
https://ngs101.com/tutorials/


• GP1 使用手冊:
https://man.twcc.ai/cV1vwW9GRTql6ODnTREPhw

• Demo examples:
https://github.com/nchcgp1/workshop/tree/main/2025_1104

Logining to T3



• Win11/Mac/Linux
• iService/T3主機帳號
• Internet
• Mobile app: IDExpert
• FileZilla

Prerequisite

iOS

Android



Secure SHell

Windows Mac/Linux

cmd powershell

MobaXterm (freemium)

terminal



Terminal + FileZilla



Text-based editors

nano vi/vim

joe emacs



• top/htop
• ls du 
• cd pwd mkdir
• mv cp rm rename
• man more clear
• wget
• pipeline: |
• grep
• tar gzip zip/unzip

Basic Linux commands

https://linux.vbird.org/linux_basic_train/rockylinux9/

Rocky Linux release 8.5 (Green Obsidian)



ssh t3-c4.nchc.org.tw
or

ssh 203.145.216.54

Demo #1: login + OTP + up/download



• Apps/reference genomes/databases
• Module
• 生資三本柱: R, python, java

Running apps on T3



400+ apps

/opt/ohpc/Taiwania3/pkg/biology

裡面沒有的，我們可以為您安裝



Reference genomes: ~4.2TB

/opt/ohpc/Taiwania3/pkg/biology/reference



Databases: ~7.8TB

/opt/ohpc/Taiwania3/pkg/biology/DATABASE



R

/opt/ohpc/Taiwania3/pkg/biology/R



R: 4.4.1



Module: 環境變數管理工具

Without module With module



Module: R

Search module Load/unload module



Module: python



Python/conda

minicondaanaconda



Python/venv



Submitting jobs



Job script

Your code

Job script



• job script: demo1_r.sh
• your code: r_test.R
• partition: ngscourse
• 確定可執行: chmod
• 送job: sbatch
• 查詢job狀態: squeue --me

Submitting a demo job



Job script: demo1_r.sh 

這裡填你的email

核心設施用戶: MST109178

Your code



Partitions

教育訓練專用
ACD114107

核心設施專用
MST109178



Your code: r_test.R

輸出pdf

輸出jpg



testing your code on login node



Executable job script 



testing job script on login node



Submitting job

sbatch: 送job

squeue: 顯示job狀態



ssh t3-c4.nchc.org.tw
or

ssh 203.145.216.54

Demo #2: heatmap



• App: Cellranger
• R package: ggplot2
• Python package: Scanpy

Installing apps on T3



• 1st step of single-cell analysis
• Cellranger count + aggr

10x Genomics Cellranger



Installing Cellranger in you dir

安裝: 下載 & 解壓縮



Installing R package: ggplot2

/home/你的主機帳號/R/x86_64-conda-linux-gnu-library/4.4



選擇下載來源 編譯&安裝



Installing python package: scanpy

Single-Cell Analysis in Python



Installing python package in your venv



Submitting a real job: 為什麼橘貓是橘色的?

「橘貓，你為什麼是橘貓？」集結全球貓奴之力，科學家揭開貓咪橘毛的基因秘密
https://dq.yam.com/post/16561

以下省略10,000字



量化基因表現量: Cellranger count

https://www.ncbi.nlm.nih.gov/Traces/study/?acc=SRP566189&o=acc_s%3Aa

今日不宜demo



Benchmarking: cellranger count

74



Raw sequences & counts



Cellranger aggr: put the count together
• job script: demo2_cellranger.sh
• your code: cellranger + 一堆參數
• partition: ngscourse92G
• 確定可執行: chmod
• 送job: sbatch
• 查詢job狀態: squeue --me



Job script: demo2_cellranger.sh 

這裡填你的email

核心設施用戶: MST109178

Your code



Executable job script 



Submitting job



Expected results: web_summary.html 

~8 min



ssh t3-c4.nchc.org.tw
or

ssh 203.145.216.54

Demo #3: cellranger



• Experimental design
• NGS data files
• Accessing T3
• Playing around with T3
• Running your code
• Installing your apps
• Submitting jobs 

Summary



Thank you

• 申請服務
– 李牧真小姐
– bio.nchc@niar.org.tw
– (03)5776085#370

• 疑難雜症
– 陳昶瑞博士
– raycc@niar.org.tw
– (03)5776085#242

83

國網生科雲

mailto:bio.nchc@niar.org.tw
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