[bookmark: _z3ff5fb7lh8v]Sep / 07 / 2020
[bookmark: _d1pa5jaqt59k]Emacs & C++
· Coding Tools:
· Text Editor:  tools used for writing code;     (e.g.microsoft word, vim, emacs)
· IDE: Integrated set of tools
· Emacs Demo:  
· Why is it special:  customizable set of commands for edit and movement
· Emacs Reference Card
· General philosophy:  	
· Perform operations without relying on mouse/touchpad, menus
· Calling functions: 
M-x  (keyboard command: esc+x for macOS, alt+x for windows)
· working with files:  
· Open-file: 
C-x, C-f    (control+x, then control+f, then type file directory)
· Files are opened as buffers in emacs: 
C-x, C-b	  (control+x, then type b; list all the files opened)
· Open multiple files:   
C-x, 3   (horizontal);  C-x, 2     (vertical); 
C-x, ^   (enlarge window);  C-x, {   (shrink-window-horizontally);
C-x, 0    (hide a window) 
· Remote files: 
 ssh: <ip_address>  (open remote file)
· Basic and Advance Command:
· Insert
· Save:  C-x, C-s
· Search on the screen:  
C-s (control+s, then type the keyword)  -> C-s(move to the next appear) C-r  (move to the previous appear) 
C-m  (to mark)    M-i  (shows all the functions in the file) 
· Movement commands:
C-v (move down) , M-v (move up) C-e (end of the line) ,  C-M-b (begin of the function), C-M-f (end of function)
· Checkon logs:
C-x, g (shows the commit of files) , ll (log of all the commits of files)
· Miscellaneous 
· Workflow: 
Example demo: editing HTML page: 
make change to HTML -> compile -> commit changes to server
· Compiling C++ code   
Example demo: compile wc++:  (2 methods)
1. open shell -> compile command -> C-x,4b (go to file) -> M-g, <line_number> (go to line)  -> make change -> compile
2. M-x,compile  -> type g++ -o3 -std=c++17 -lpthread <file_names> -o <output_file_name> (compile at same window) -> make changes
· Org mode
· Macros:
· Using Multiple cursors to multiple bandwidth numbers
· Customizations:
· Example: switch-to-eshell-and-cd
· Coding wc++:
· Basic C++ features: 
· RAII principle 
· Resource acquisition is initialization
· Scope: the objects created inside class/function will be destroyed after the class/function
· passing by reference vs. value
· Reference: the variable inside the function will only be a pointer pointing to the original variable, so any changes to it will persist
· Value: pass a new copy of the argument, changes in this scope will not affect the original value, but passing by value has performance penalty. 
· Object with large size: should pass with reference
· Separating class specification:
· Class designs: in header file (allow to look directly to all the possible functions of the class, could have comments for functions)
· Class implementation: in cpp file
· Using namespaces
· Standard template library (STL) : 
· We like to use c++ data structure:  std::map, std::vector
· Example demo :  wc++ code design (word count of all files )
· Designing for high performance:
· Depends on the number of files to optimize:
· Target use-case: Large no. of files with small-to-medium size
· Use parallel processing, aggregate the results from different threads
· E.g.:  4 people process 100 books 
· Should we directly divide the book by numbers? 
· Not necessarily most efficient, because books might have different sizes
· Dynamic assignment of files to threads? 
· Note: Race condition
(Check on the auto sweep function in example code)
· Finding the next file to process, solved with atomic  
· Updating the frequency map, solved with lock
· How to ensure the the frequency variable(maps from word to frequency) ?
· If update frequency maps in synchronously, then it would be less efficient
· So we could have every thread maintains a local variable map with itself; aggregate all the local maps into a big map at the end.  (This reduce the time consumption for synchronization)
· A lock to each frequency map:
			 (e.g. in code std::lock_guard<std::mutex> lock(wc_mtx)
It will update the local frequency and then release the lock (by RAII feature so that when its out of scope, the lock will be released)
· How to select which file to process:  atomic   
(e.g. in code std::atomic<uint64_t> global_index = 0
So that when calling  file_index = global_index ++ ,  it performs atomic fetching, add the value atomically and return the previous value)
· Advanced C++ features


