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Get started with DSS

A Quick Overview of DSS

DSimu:  the simulation program based on Geant4 and ROOT

DAna: framework for analysis and reconstruction  

DDis: the event display tool

DPlot: basic plotting program for quick plot, based on ROOT
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Get started with DSS

Installation of DSS
Download DSS from GitLab

Before installing, if you are using your own machine, several dependencies need to be 
checked.

• C++17
• Geant4 10.06
• ROOT 6 ( >=6.20 )
• gsl
• yaml-cpp
• nlohmann/json

Or, if you are using clusters with CVMFS installed, you can directly source the LCG 
environment:

bash$ git clone git@code.ihep.ac.cn:darkshine/darkshine-simulation.git 

bash$ source /cvmfs/sft.cern.ch/lcg/views/LCG_97rc4python3/x86_64-centos7-gcc9-opt/setup.sh 

https://code.ihep.ac.cn/darkshine/darkshine-simulation
https://github.com/nlohmann/json
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Get started with DSS

How to build DSS
Using CMake to Build DSS

Write a file to export environment variables, i.e. setup.sh

Then, source this file.
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Get started with DSS

How to compile a changed package 

if you just edit the code 

if you add or remove files

bash$ cd <build directory>
bash$ make && make install

bash$ cd <build directory>
bash$ cmake
bash$ make && make install
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Guide on DSimu

Running a job of simulation

Ø Bach mode by reading a YAML file

Ø Interactive mode via a Graphical User Interface 

After simulation complicated, <dp_out>.root can found under the output directory. 

bash$ cd build
bash$ DSimu –y default.yaml

bash$ DSimu -g 

YAML config file:
Geant4 General Settings
Global Variables 
Magnetic field
Root Manager Settings
DEvent Collection
Event Biasing
Event Filters
Optical Options
Detector Geometry
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Guide on DSimu

Bash mode via YAML file
YAML 
• a human friendly data serialization standard for all 

programming languages
• a fixed indentation scheme to represent 

relationships between data layers

YAML Syntax
• Scalars 
Scalars are ordinary values: number, string, bool

• Lists
Lists are collections of elements: starts with a dash and a space

• Dictionaries
Dictionaries are collections of key: value mappings

You can also use inline syntax for lists and dictionaries
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Guide on DSimu

Visualization
via a Graphical User Interface 
Note: Copy the gui.mac, init_vis.mac, vis.mac to 
the same directory

Open a session with a command box 
• UI commands
• shell commands“exit, ls, cd… ”

bash$ DSimu -g 
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Guide on DSimu

UI commands

Build-in commands:
example: gui.mac
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Guide on DAna
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Guide on DAna

How to run 
Create config file 

Run

bash$ DAna –x > config.txt

bash$ DAna -c config.txt
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Guide on DAna

Reconstruction & Analysis
DAna is a software framework that will call user-defined functions, named Processor.

Processor 
• Plug-in modules that can access the event raw data (DEvent), to implement some functionality

Current Processors
• Digitizer
• MC Truth Analysis
• RecECAL
• TrackingProcessor
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Guide on DAna

Example processor

• Algorithms/ExampleProcessor/include/Algo/ExampleProcessor.h
• Algorithms/ExampleProcessor/src/ExampleProcessor.cpp

typedef DEvent AnaEvent;
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Guide on DAna

Practice

• Write a Processor to read truth particles entering ECAL surface.

1. Register ExampleProcessor ( DP_ana/src/ControlManager.cpp )
algo->RegisterAnaProcessor(shared_ptr<ExampleProcessor>(new ExampleProcessor("ExampleProcessor", 
EvtWrt)));

2. Modify the ExampleProcessor (Algorithms/ExampleProcessor/src/ExampleProcessor.cpp)
1. loop through truth information

• particles entering ECAL can be get by: 
evt->getTruthInfo()->getStatesInECAL();
• See Usage of DTruthState:

2. Save x, y, z, px, py, pz, E, pdg to ntuple

3. Compile & Run
1. make && make install
2. DSimu –y default.yaml –b 100
3. DAna –x > config.txt
4. DAna –c config.txt

http://10.119.8.27/Doxygen/html/d9/d6d/class_d_truth_state.html
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Guide on DAna

Practice
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谢 谢 ！


