
Special Topics for 
Embedded Systems

(Balancing memory usage, speed, 
performance)



Saving Memory Space

RAM and ROM are not interchangeable – design 
your software accordingly

RAM
Recall memory allocations for chars and ints – 2x the 
RAM needed!
Compiler/linker attempts to conserve RAM, cannot for 
structs
Some compilers don’t allocate if not used



Optimizing ROM
ROM Need to Initialize Variables



Initialization Method 1

Initialization Method 2

ROM: 0x16 Bytes

ROM: 0x22 Bytes



Initialization Method 3 ROM: 0x26 Bytes



Balancing ROM and Speed
Consider three different snippets of code that store 
values to an array of 10 elements

Fastest?  Smallest?  Largest?



IAR Workbench - Setup

batterylife.c
Use the simulator, 2013.
Must cause linker to generate output information

Project->Options->C/C+ Compiler...Output tab...check 
Generate Debug Information
Project->Options->C/C+ Compiler...List tab...select 
Output List File
Project->Options->Assembler ...Output tab...check 
Generate Debug Information



Checking Mem and Performance

After compiling, open the MAP file for memory 
size allocations
Start debugger, then launch profiler 

View->Profiling
Must enable the profiler (Left-most “power” button)
Run program and then check values

sample3()
sample2()
sample1()

Execution time (cycles) ROM Size (bytes) 


