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Two ISMs

® |ISM: Intimate Shared Memory
® s an optimization mechanism introduced rst in Solaris 2.2

® allows for the sharing of the translation tables involved in

the virtual to physical address translation for shared
memory pages

® [SM: the Institute of Statistical Mathematics
® s aresearch organization for Statistics in Japan

® has about 50 stuff members

$ 0wns supercomputer systems
& SGI Altix3700 (Intel Itanium2, Red Hat Linux V.3)
& HITACHI SR11000 (IBM Power4+, AlIX 5L V5.2)
& HP XC4000 (AMD Opteron, Red Hat Linux V.4)

® uses R on these supercomputers

® is a real center of Japanese R users. A Virtual center of
them is RjpWiki (htt p: // ww. okada. j p. or g/ RWki /)
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ISM and TLB (1)

® All modern processors implement some form of a Translation
Lookaside Buffer (TLB)

® This is (essentially) a hardware cache of address translation
iInformation

® Intimate Shared Memory (ISM) can make effective use of the
hardware TLB in Solaris OS
1. Enabling larger pages - 2-256MB instead of the default
4-8KB
2. Locking pages in memory - no paging to disk
® Similar mechanisms are realized in many modern OSs
® Linux - Huge TLB
$ AIX - Large Page
® Windows - Large Page

") What are ISM-like calls? p. 4

N —



ISM and TLB (2)

® The cost of translation between logical addresses and physical
addresses is called TLB miss and sometimes becomes a
bottle-neck

® These ISM-like calls may solve the problem
® We introduce the use of ISM-like mechanisms in R by adding a

wrapper program on the memory allocation function of R and
Investigate the performance of them
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First Benchmark

Following example is one of the most effective benchmarks of using
the ISM-like function.

hi | bert<-function(N){

U/ (matrix(1: N, N, N, byrow=T) + 0:(N - 1))
}
systemtinme(qgr(hilbert(1000)), gcFirst=T)
| SMT) # | SM enabl e
systemtinme(qgr(hilbert(1000)), gcFirst=T)

OS/CPU Without ISM  With ISM
Linux amd64 / Opteron 275 15.209 5.987
Linux amd64 / Xeon E5430 7.822 5.323
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Using ISM (1)

Use function ISM() .

ISM enable/disable

> | SMon = TRUE, # enable | SM

+ m nKB = | SM st at us() $m nKB,

+ maxKB = | SM st at us() $naxKB)

>

> systemtine(sort(1: 1e8)) # a (nmeani ngl ess)

> # cal cul ati on exanpl e
>

> | SM FALSE) # di sable | SM
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Using ISM (2)

Use an assignment operator :

ISM assign

> =
function (x, val ue)
{

onof f <- | SM status() $st at us

| SM TRUE)

on.exit(lISMonoff))

assi gn(deparse(substitute(x)), value,

envir = parent.env(environnent()))

}

<envi ronnent . nanespace: base>
> foo <- matrix(rnorn(10242), 1024, 1024)
> systemtinme(foo.qr := qgr(foo), gcFirst=T)
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Checking ISM memory

Size of used memory is shown by ISM.list() .

ISM list

> | SMT)
> systemtinme(sort(1:1e8))
> | SM list()

shm d addr ess Si ze
2949123 0x2aaaaac00000 400556032
2981892 0Ox2aaac2a00000 400556032
3014661 0x2aaada800000 400556032

gc()

VvV W DN P

used (Md) gc trigger (M) nmax used ( Mo)
Ncells 157990 8.5 350000 18.7 350000 18.7
Vcel |l s 204943 1.6 126367980 964.2 150219014 1146.1
> | SMIlist()
NULL
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