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Goal

Construction of a framework for automatic throuahput, latency and con-
currency measurements, to generate input for an out-of-order (Oo0O)
runtime prediction model, as a more versitile open-source replacement

o Intel IACA. with f tel architect Integerl oopBenchmark » emits executable LLVM IR functiorb > 1 additional overhead
o Inte , with support for non-Intel architectures. -~ » - » » - |
Reciprocal throughput: How often can an instruction be scheduled? — Serlallzatloh & TP (A fB) I_nlaX(TP _(114)7 TP~ (B)) Y Mo 1 no overlap conflict
Latency: ow long until result becomes available? 0 Para”ehzathﬂﬁ(chams ot e min(TP™"(A), TP~ (B)) X OICO.mI.)let? overlap I
Resource conflicts: Which other instructions can not run in parallel? N Y I < Ojelimination

ASM Representation Model

asmbench uses the following model to describe and construct bench-

marks, and synthesise

VM IR code;

chains of dependent or independent

Resource Conflicts

To quantity the overlap of two distinct instructions, we use the following

metric, with the reciprocal throughput of Aas TP~ (A).
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Underlying Hardware Latency Benchmarks e e
asmbench assumes that To ensure latency bound execution, an instruction chain is used where %g S Voo vejvroY
1. Instruction’s maximum reciprocal throughput and latency Is defined the input of each instruction depends on the output of the previous one. = =35 ™" A el
oy executing hardware resources (e.g., integer ALU pipeline). SEcRiiifiSiiiiigidicis
2. Data dependencies enforce serialization and lead to latency delays. Th rOugh put BenChmarkS £ g
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3. Perfect out-of-order scheduling. We ensure throughput bound execution with at least eight non-depend ~our (nstruction groups)form: integer, convert and insert, floating
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o Agner Fog’s Instruction Tables [AF] for throughput, [ateNCY, PO MAD- v womsirins sntos, oo, om0 e o s o1 oe e oel 1 |
in Or man X86 mOdels are not Com |ete nor maChiﬂe readable. VFMADD213SSr vfmadd213ss {src:float:x}, {src:float:x}, {srcdst:float:x} 4.00 n/a n/a 0.52 n/a 0.5-1 5.00 5.00 0.61 1
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instructionS, relies on Intel Speciﬁc performance counter. VSUBSDr vsubsd {src:double:x}, {src:double:x}, {dst:double:x} 4.00 n/a 4 0.52 n/a 0.5 3.00 3.00 0.50 0.5 ¢ SUppOl’t f.OI’ Olther mSltrUCthh Set TdrChlteC’tureS (l.e., ARM, POWGI’S)
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benchmarking. Development has seized in 2006, focused on x86. ot udtves foresfiontos. oecifloneos, i ioeed poe b wewe 4oewen wwes e Combined load and instruction benchmarking
e likwid-bench [LB] allows manually written assembly blocks to be exe- No iomzie | * Store benchmarks |
cuted in an enviornment suited for performance measurements. sﬁiﬁ: Qiiiﬁﬁiﬂiﬂi IEZL‘ -currently available resources [AF, Intel]. e Parallel benchmarking for higher throughput
e \Vendor documentation [Intel], incomplete and occasionally incorrect. feronces ‘ Try It Yourself <

AF] Fog; Instruction Tables, 2018. https://www.agner.org/optimize/instruction_tables.pdf

Supported by EX] LLVM Exegesis. https://livm.org/docs/CommandGuide/llvm-exegesis.html

Disable frequency scaling and turbo mode, then run:
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