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6.3.2
1 Introduction
In the January contribution S4-(14)0112[1], a set of unsigned basic operators were proposed for use and inclusion in the set of basic operators for the  EVS-Codec standardization. In this follow-up contribution an ANSI-C implementation of the relevant unsigned operators is provided. The implementation is provided as an “add-on”, on-top of the original ITU-T G.191/STL-2009 basic operator codebase [2]. Upon agreement of the new operators and their use in the EVS standardization the source expects that SA4 will make them available to ITU-T for proposed inclusion into the G.191/STL. 
2 Proposed implementation
During the implementation and testing of the new unsigned basic operators it was found that the most useful operators were the non-saturating ones, the provided implementation is currently limited to support the set of non-saturating unsigned operators. The implemented set of proposed unsigned basic operators is as listed below:
	G.191/STL2009 signed Word32 operator
	Proposed and  implemented 
unsigned UWord32 operator
	C-file / comment

	Word32 L_add (Word32 L_var1, Word32 L_var2)
	UWord32 UL_addNs(UWord32 a, UWord32 b,UWord16* wrap);  
	enhUL32.c 
/ (Ns:Non-Saturating )  
/ (D: Do not care about sign)  

	
	UWord32    UL_addNsD(UWord32 a, UWord32 b);  
	

	Word32 L_sub (Word32 L_var1, Word32 L_var2)
	UWord32
UL_subNs(UWord32 a , UWord32 b, 
                  UWord16* sgn);  
	

	
	UWord32 UL_subNsD(UWord32 a,UWord32 b, UWord16* sgn)  
	

	Word16 norm_l (Word32 L_var1)
	UWord32 norm_ul (UWord32 L_var1)
	enhUL32.c

	void Mpy_32_32_ss( Word32 L_var1, 
                   Word32 L_var2,
                   Word32 *L_varout_h, 
                   UWord32 *L_varout_l)


  (Weight: 4)
	UWord32  UL_Mpy_32_32(UWord32 a,UWord32 b);
              (corresponding to ANSI-C 32*32 multiplication ”*”), 
	enhUL32.c
(Weight 2)    

	
	void Mpy_32_32_uu( UWord32 a, UWord32 b,
                   UWord32 *c_h,UWord32 *c_l);
	enhUL32.c
(Weight 4)

	void Mpy_32_16_ss(Word32 L_var1, Word16 var2,
         Word32 *L_varout_h, UWord16 *varout_l)
	void Mpy_32_16_uu( UWord32 a, UWord16 b, 
                   UWord32 *c_h, UWord16 *c_l)
	enhUL32.c

	Word32 L_deposit_l(UWord16)
	UWord32 UL_deposit_l(UWord16) 
  (required additional operator as the existing signed L_deposit_l  performs sign extension )
	enhUL32.c


	Word32 L_lshl (Word32 L_var1, Word16 var2)
Word32 L_lshr (Word32 L_var1, Word16 var2)
Word32 L_and (Word32 L_var1)
Word32 L_or (Word32 L_var1)
Word32 L_xor (Word32 L_var1)
Word32 L_deposit_h(Word16 var1), 
Word16 extract_h(Word32 L_var1)
Word16 extract_l(Word32 L_var1)
	UWord32 UL_lshl (UWord32 UL_var1, Word16 var2)
UWord32 UL_lshr (UWord32 UL_var1, Word16 var2)
UWord32 UL_and (UWord32 UL_var1)
UWord32 UL_or (UWord32 UL_var1)
UWord32 UL_xor (UWord32 UL_var1)
UWord32 UL_deposit_h(UWord16 var1) 
UWord16 u_extract_h(UWord32 UL_var1)
UWord16 u_extract_l(UWord32 UL_var1)
	enhUL32.c 
( all implemented as typecasts of the existing signed STL2009  basic operator)


3 Zip-file contents 
	Location
	file(s)
	Description

	./ 
	readme_enhUL32.txt
	Package description

	./basic_op
	enhUL32.c
enhUL32.h
stl.h
basop_cnt.c
	Implementation
Implementation prototypes
Example inclusion in STL2009
PROM counting tool

	./test_ul_0p5

	main_test_ul.c
	Sample test program for the new unsigned  operators 

	./workspace_msvc_0p5
	TEST_UL.sln
TEST_UL.prj
	MSVC Solution for main_test ul 
MSVC Project for main_test ul
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