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IBUFL 

IBUHL 

WBUF 

_param_count() 

_init() 

_vloops(paramBlock) 

Copies all input arguments and 

pointer into parameter block 

memory 

Gets the number of param block 

needed by a particular kernel 

Uses only parameter block 

memory to execute multiple 

number of times 
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 Command Decode Time: 2 x vector core command length + 4 = 2x6 + 4 = 16 cycles 

 

 Parameter Fetch Time: 9 + ceiling((num-param_words/8)) = 9 + 1 = 10 cycles 

 

 Loop execution Time: 16 cycles (pipeline ramp up/down) + (width x height)/8 

 

Total Time: (width x height)/8 + 41 (overhead) cycles 

eve_array_add_uns_char_vloops: 
80003c98             .text:eve_array_add_uns_char_vloops: 
80003c98  00002a90    VCTRL R2, PARAM_PTR 
80003c9c  00c60210    VLOOP COMP, CL#: 6, PL#: 6 
80003ca0  00024814    VAGEN A0, [P8, P9, P0, P0] 
80003ca4  000a4090    VLDBU_NPT P10[A0], V2 
80003ca8  000c0090    VLDBU_NPT P12[A0], V0 
80003cac  04080190    VADD V2, V0, V0 
80003cb0  06060018    VSTBU_NPT_ALWS V0, P6[A0], RND_SAT: P0 
80003cb4           01ff      RET 
80003cb6           03ff    NOP 



TI Confidential – NDA Restrictions 

Vector Core Loop Execution Time 

27 



TI Confidential – NDA Restrictions 

Vector Core Loop Execution Time 

28 



TI Confidential – NDA Restrictions 

Vector Core Loop Execution Time from Simulator 

30 

  Iteration_Count:  Product of four nested loop iteration counters (lpend1,.. lpend4) 

 Operation_Count: Performance per iteration without memory stalls 

 Load_store_cycle_count: Performance including impact of memory stalls. 

 Cycle_count: Pipeline overhead of 16 cycles + Max (Load_store, Operation) 

 Parameter_rd_overhead: Read time by vector core from memory for parameters 

 Decode overhead: Loop decode overhead 

 Total Cycle count = Sum of Decode overhead + Parameter_rd_overhead + Cycle_count 

 Cumulative Cycle Count = Sum of Total cycle Count 

 RPT_END : Maximum number of iterations for repeat loop 
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Performance: (width x height)/8 +  41 cycles 
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Performance: (width x height)/16 +  43 cycles 



TI Confidential – NDA Restrictions 

 2D Block Addition for Unsigned Short Arrays 
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Performance: (width x height)/8 +  41 cycles 
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 2D Block Addition for Unsigned Short Arrays 
(More Optimized Code) 

 

Performance: (width x height)/16 +  43 cycles 
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2D Block Addition for Non-Aligned Unsigned Short Arrays  
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Performance: 2 x (width x height)/ 16 +  41 cycles 
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Performance: (coefw x coefh x blkw x blkh)/8  +  48 cycles 
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Performance:  

(coefw x coefh x blkw x blkh)/16 

  +  53 cycles 
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Performance:  

1.125 x (coefw x coefh x blkw x blkh)/16 

  +  53 cycles 
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Intelligent Read Buffer 
 • Load Unit Buffer 

  Each memory access always loads 256-bits into the load buffer. 

  Tries to re-use load buffer data for a subsequent load request. 

  Can return either 64/128 bits if it falls completely within buffer. 

  If all 8 load buffers hit, instantaneous bandwidth = 1024 bits 

  Sustained load bandwidth = 768 bits 
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  Iteration 1 = {X00,…….X07} and {X10,……X17} 

  Iteration 2:  Re-use 

  Iteration 3:  Re-use 

 

Performance = {2, 1, 1, 2, 1, 1} = 4/3 = 1.33 cycles 
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Intelligent Write Buffer 

  Delays writes giving priority to reads by using write buffer. 

  Allows writes to drain out by giving higher priority to load. 

   Previous example has 2 stores, writes get queued. 

   Writes get committed to memory in cycles where there are no loads. 

   Hardware capability does not require programmer to intervene. 
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Conclusions 

Example 1: 2D FIR Filter for 8-Bit Data 

Example 2: 2D FIR Filter for 16-bit Data 

 Intelligent Read/Write Buffer 

Example 3: Complex Multiply 

Example 4: Searching for Array Maximum/Index 

List of VCOP Load and Store, Operation Modes 

  Practice by writing a lot of basic examples 

  Start off by re-building existing examples 
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