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Summary
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❑ Improve COM runtime in MMSE_FOM calculation of HH matrix

❑ The update speeds up HH calculation by 8x to 10x



Code Change
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❑ The H matrix came from a Toeplitz, so it is just the 
same column repeated but shifted

❑ Matlab doesn’t inherently realize that multiplying 
the transpose of such a matrix by itself can be 
simplified

❑ The only unique values in the output matrix can be 
found by multiplying the first column of the matrix 
by itself

❑ Then those unique values can be distributed by 
computing a Toeplitz
• The lag_idx has been substituted in place of directly calling 

Toeplitz.  This is significantly faster.

Example Form of H matrix



Example of runtime improvement
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❑ Old code on the left.  New code on the right

❑ Total runtime was 43 seconds vs. 23 seconds



Impact on Output
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❑ The new computation of HH has numerical 
differences < 1e-15 vs. the old HH

❑ This causes small differences in final COM output

❑ Showing some typical differences in output here



List of CR and KR Channels on 802.3dj Public Area
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❑ Below are the 200 Gb/s CR and KR channel 
data (TP0 to TP5)- with crosstalk.
1. akinwale_3dj_01_2311: x4
2. weaver_3dj_02_2311: x12
3. akinwale_3dj_01_2310: x7
4. lim_3dj_07_2309: x1
5. lim_3dj_04_230629: x1
6. lim_3dj_03_230629: x1
7. weaver_3dj_elec_01_230622: x8
8. shanbhag_3dj_01_2305: x6
9. shanbhag_3dj_02_2305: x4
10. kocsis_3dj_02_2305: x5
11. weaver_3dj_02_2305: x36
12. mellitz_3dj_02_elec_230504: x27
13. weaver_3dj_02_2303: x5
14. mellitz_3dj_02_2303: x54

▪ Total of 171 channels from the IEEE 802.3dj Public Area are evaluated against the class A and class B package models.
❑ Total cases= 171x4= 684 cases.



Results
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Delta= speedup_HH_calculation= 0 – speedup_HH_calculation= 1

Device pkg model, class A with 12 mm
Device pkg model, class A with 33 mm
Device pkg model, class B with 30/ 29 mm
Device pkg model, class B with 45/ 44 mm

1] Delta COM 2] Delta Run Time

▪ The new computation of HH has negligible impact (delta of 1e-14) on the value of COM.
▪ The new computation of HH has significant improvement (as much as 12 minutes) on the value of run time.



Thank You!
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