






~30% on KNL are 
jobs use >1,024 
nodes

Utilization impacted 
by system 
maintenances and 
scheduling holes 
from large jobs and 
large reservations, 
even with queue 
backlogs.
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A B

The shaded area is the Drain 
Node Hours.  This is the 
integrated area of “time 
duration” times “difference of 
total nodes used from 
threshold”. (5 min interval)

Time duration from A to B is 
the Drain Time.

Drop-off Loss is the 
percentage of the above 
Drain Time over Total 
Available node hours during 
the time period for this plot.

Drop-off Ratio is Node hours 
used by this job / Drain Time. 
The larger this ratio is, the 
worthier the drain is. 



Drop-off Ratio =

 

 Σ (Large Jobs’ Node Hours)

  Σ (Total Drain Node Hours)

  Σ (Total Drain Node Hours)

 [ Σ (Total Used Node Hours) 
 + Σ (Todal Drain Node Hours) ]

Drop-off Loss =

 

   X 100% 



Not counted in 
overall Drop-off 
calculation for 
large jobs run 
during this 
period of system 
degradation 
since total 
nodes used 
always < 
Threshold





Full system 
reservations used 
for scheduled 
maintenances:
- Feb 6-7
- Mar 22
- May 8-9
- Jun 13-15
- Jul 11

And other large 
user reservations



526,150 



Large Jobs Large Reservations

Drop-off 
Time

Drop-off 
Loss (Per 
Job Loss)

#jobs / Average 
Large Job Size

Drop-off 
Time

Drop-off 
Loss (Per 
resv Loss)

#reservations / 
Average Resv Size

Cori KNL 1.67 hr 6.5%
(0.0110%)

591 / 4,263 
nodes

6.12 hr 1.3%
(0.0722%)

18 / 8,006 nodes

Cori 
Haswell

1.12 hr 2.1%
(0.0058%)

361 / 1,005 
nodes

3.47 hr 0.3%
(0.0375%)

8 / 2,164 nodes

Edison 2.01 hr 2.3%
(0.0106%)

216 / 2,051 
nodes

8.65 hr 0.6%
(0.1%)

6 / 5,603 nodes
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We analyzed all user large 
jobs and obtained individual 
users drop-off ratios. 

We contacted each user at 
the bottom of the table 
individually

-- helped debug job failures
-- suggested bundle jobs and 
order jobs from large to small

to reduce drain cost and 
increase drain worthiness.
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