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Compiler code generation techniques
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Embedded global memory

A Convey scales as the industry scales

I Leverage multicore and manycore x86 technologies
I Global shared 64 bit virtual memory

AAs the Convey archi't

I Look at PGAS languages
A UPC
A CoArray Fortran

I Multi level vectorization and parallelism

A Data placement directives are provided
A Data placement tool provided
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Compiler Intermediate Format

A Standards are important to customers

I ANSI C/C++
I ANSI Fortran 95

A Known style for writing vectorizable code
A Directives are available
A Tuned libraries are available

A Instruction sets by industry or customer

I Compiler utilizes specialized instructions when present
I Predefined instruction sets provided by Convey
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Hybrid systems or processor
extensions

= Terminal
File Edit Wiew Terminal Tabs Help
$ make triadl.exe =
I o0 o trinal. exe <rivet g ome
cnyfT80 -o triadl.exe triadl.f -mcny_auto vector -0Z -mcny_sig=sp -FHASE: w=0
Hle Edit View Terminal T .| NO:opt_report=3 mysecond.o
external mysecond |VECTORIZED STMT in MAIN__ O at o _m
double precision my wECTORIZED STMT in MaIM_ 1 at 15
F’aramEterb‘”ﬂﬁ'mw [kcollins@underdog Triad]$ B _
commen a,hb, C — [l
real*d aiN) biN) Cc(N), = Dump of assembler code from Ox403lab to Ox4031d0:
real*s tl, t2,.qfps.gbps OxO0000000004031akh =MAIN_ +21%=: cmpl FOx0, 8427174 (%rip) # 0wcOCHSE =Cny
tCoprocessor_ok=
= = 3.0 0x00000000004031h2 <MAIN_ +226>; mowsd  wxXmmd, OxFFFFFrrfffffrredi%rop)
do i=1 N OxAO0EEEE0004031h7 <MAIN__ +231>; mow $0x1, Beax
atihl= 5 5 0x00000000004031he <MAIN  +236>; mowsd  SxXmmd, OxFEFEFFffffffiiedisrop)
i1} = 2'9 OxA000EEE0004031c] <MATN__ +241w; mow $0x800130 . %rsi
g o Ox00000000004031cE <MATN _ +24Bm; je 0x4031d3 <MAIN__ +250=
enedo Bx00000000004831ca ~MAIN__ +250: test  ®rsi.®rsi
OxAO0EEEEE004031cd <MATN_ +253> jne 0x40333d <MAIN__ +733=
| t1 = mysecond( End of assembler dump.
do 1=1.N igdb) cont
ciid = ali)+s*b(i) Continuing.
enddo [Switching to Thread 10842209552 [LWP 23%11)]
t2 = mysecond| )
gfps = 2*N*1le-9/(t2-tl) Ereakpoint Z, 0x00000000002001ed in _ cny_region_MAIN_ 1 ¢
ghps = 12*N*le-8/(t2-11) (gdb) disassemble GxB8Q01ed 0xB00200
Dump of assembler code Trom QxBO0led to OxB00Z00:
write(6,1880) t2-t1,gfps.gbps Gxa0000000868001ed < cny_region_MAIN_ 1+176> add.sqg %310, %a9, %alt
1000 format[%s o Seconas., ' Ox00000000008001e8 = cny_region MAIN 1+184= 1d.fs $0(%al0). vl
f5I2I' Gflop/sec' /s Ox00000000008801ec = cny_region_MAIN_ 1+188=: add.sg w38, %39, wald
f5'2', b tp,, . Ox00000000008001F0 < cny_region MAIN  1+192= 1d.fs $0(%aB) . w0
L . o yte/ssec’) Ox00000000008801F8 < cny_region MAIN_ 1+208= mul.fs wwl, %52, %vl
triadl. 7" 26L. 345C OxAO000EEEEERA01TC < cny_region MAIN  1+284=  add.ug %30, $0x5858330 < BLMNK _ +B000—
0000, %38
End of assembler dump.
(gab) 1 B
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Run-time libraries

A A shared high level math library is provided
i BLASLAPackFFTs
I Key routines are highly optimized

A Unmodified programs can dynamically link
Convey math library
I Optimized routines

I Industry or customer specific instruction sets
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