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ANNOTATED TRACE



Im porta nt  no te s

- Is s ue s  tha t happe ne d be fore : Matmult ran s lowly for la rge  n . This  was  re s olve d by s ca ling (Pe te r‘s  ide a ). 

- Name ly, n  doe s  not ma tte r s o much as  the  ra tio of n  and the  cache  s ize s . If we  s ca le  n  s o tha t the  cache  
s ize s  a re  fille d with the  c re a te d matrice s , the n n  doe s n‘t ne e d to be  too big and the re fore  we  can run many 
more  ins tance s  in the  s ame  time frame .

- Example : n  = 10 0  me ans  two matrice s  of 10 0 0 0  32bit inte ge rs  = 3 .90 625 kB 

- If we  choos e  L1 D cache  >> 4  kB, the n we  ge t ve ry fe w cache  mis s e s , s ince  the  matrice s  fill up the  cache  
e ntire ly.

- Alte rna tive ly, if, to corre c t this , we  choos e  a  la rge r n , we  unne ce s s a rily s low down the  e xe cution.

- The re fore , ma trix s ize s  and cache  s ize s  ne e d to be  chos e n a pp rop ra te ly.



Mode l t ra in ing  pha s e



Two a pp roa c he s  to  the  a nno ta te d  
t ra c e
- The  da ta  in the  annota te d trace  is  s e que ntia l in na ture .

- To e xtrac t the  fe a ture s  we  want, Pe te r and I came  up with two s tra te gie s .

- 1) Block s tra te gy, whe re  we  take  s e para te  the  annota te d trace  into blocks  (e .g. of 10 0  
ins truc tions ) and we  count the  da ta  mis s e s  in thos e  blocks

- 2) Expone ntia l s tra te gy, whe re  we  as s ign an e xpone ntia l func tion va lue  to the  s e rie s  of 
ins truc tions  tha t caus e  a  cache  mis s , in s uch a  way tha t 0  me ans  s ta rt of the  s e rie s  and 1 
the  pe ak of the  s e rie s  (the  da ta  mis s  its e lf)



EXAMP LE OF A 
MODEL FOR AN 
EXP ONENTIAL 
S TRATEGY

MODEL

TRAINING



Da ta  us e d  
(ins t ruc t ions  
a nno ta te d  with  
e xpone nt ia l 
func t ion va lue s )
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Fina l t a rge t  o f the  m ode l



REGULAR TRACE (NO 
ANNOTATIONS )



Va lida t ion s ta ge



Ma in ide a s  fo r the  future

- Analyze  the  diffe re nce  (be twe e n re a l/ pre dic te d cache  mis s e s ), which is  important to 
Erics s on

- P AP ER IDEAS

- Analyze  pote ntia l us age s  of s imila r s ys te ms  for pre dic ting cache  mis s e s

- Compare  the  e ffic ie ncy of us ing a  RNN /  trans forme r mode l vs  jus t us ing bas ic  
re gre s s ions  (trade off /  us ability, maybe  re gre s s ions  a re n‘t a s  accura te  but the y may be  
fas te r)

- Introduce  nove l ide as  for pre dic ting cache  mis s e s  (tha t may or may not pan out to us able  
s tuff but may le ad to us able  s tuff in the  future ?)



P re re quis ite s

- Le arning about the s e  approache s  in ge ne ra l

- Le arning about wha t was  a lre ady done  in the  fie ls

- Ana lyzing ne w ways  this  approach could be  che cke d/ ve rifie d for the  future



Links  to  GitHub  re pos  (fo r now)

- https :/ / github.com/ je lac ice din/ drio-da ta -colle c tion

- https :/ / github.com/ je lac ice din/ time s e rie s -cache -mis s -fore cas ting

- https :/ / github.com/ ptrbman/ dynamorio-mis s ing-ins truc tions
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S OTA

https :/ / mlfors ys te ms .org/ as s e ts / pape
rs / ne urips 20 18 / cache _jha_20 18 .pdf

https://mlforsystems.org/assets/papers/neurips2018/cache_jha_2018.pdf
https://mlforsystems.org/assets/papers/neurips2018/cache_jha_2018.pdf


S OTA

- https:/ /doi.org/10.1145/3373376.3
378498

- https :/ / s tude ntmdh.s hare point.co
m/ :b:/ r/ s ite s / Pe rFle x/ De lade %20 d
okume nt/ 5.EDIN/ 2.Re la te dWork/ 3
373376 .3378 49 8 .pdf?cs f=1&we b=
1&e =pip7Uk
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