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Overview 
ThinLTO (Thin Link-Time Optimization) is a feature that enables the linker to perform 
substantially more optimizations, such as cross-TU inlining and whole-program devirtualization, 
than usual. In short, it does this by emitting LLVM bitcode to object files instead of machine 
code, and running LLVM to optimize this bitcode one last time during link steps. In theory, this 
can help make Chrome leaner and faster. 
 
ThinLTO is already on without optimizations for CFI builds of Chrome, which should be coming 
soon to an Android near you, and have been enabled for Chrome on Linux for a while.  

Current status 
Seems profitable, and simple to turn on. 
 
CL: https://chromium-review.googlesource.com/c/chromium/src/+/919865 

Summary 
-​ Performance boost of thinlto -O3: ~+FIXME% on Speedometer; 1-7% performance 

improvement on various metrics in benchmarks that AFDO regressed 
-​ Binary size increase of thinlto -O3 for libchrome.so: ~972KB; -O2 is 784KB 

-​ If we don’t like this, it can apparently be tuned down, at the cost of performance. 
-​ Performance boost of thinlto -O0: ~+1% on Speedometer 
-​ Binary size decrease of thinlto -O0 for libchrome.so: ~???KB 
-​ Nop for unofficial builds of Chrome (like AFDO, it’s not enabled by default) 
-​ For official builds of Chrome, link time goes through the roof, but that’s potentially a good 

thing anyway 
 
I mostly write off the build time increase because there’s already an effort to make LTO with -O0 
on by default. While LTO+-O0 doesn’t seem to have as much of a build-time impact as -O$N, it’s 
all “go do something else” levels of time, anyway. 
 
It seems Goma always falls back on local actions for ThinLTO links. 

ThinLTO Details 
There are many details available online about ThinLTO, including very informative talks. 
 

https://clang.llvm.org/docs/ThinLTO.html
https://bugs.chromium.org/p/chromium/issues/detail?id=469376
https://bugs.chromium.org/p/chromium/issues/detail?id=469376
https://www.chromium.org/developers/testing/control-flow-integrity
https://chromium-review.googlesource.com/c/chromium/src/+/919865
https://xkcd.com/303/
https://xkcd.com/303/
https://www.youtube.com/watch?v=p9nH2vZ2mNo


 

As noted in the summary, ThinLTO causes some build artifacts (e.g. object files) to hold LLVM 
bitcode instead of machine code. It then becomes the linker’s job to invoke LLVM to optimize 
this and turn it into machine code before the linker can do much with the code. This potentially 
buys us a substantial amount of visibility in making optimizations. For example, consider: 
 
// in a.h 
struct Feature { 

  virtual ~Feature() = default; 

  virtual void RunFeature() = 0; 

}; 

 

size_t GetTotalNumberOfFeatures(); 

std::unique_ptr<Feature> GetFooFeature(); 

 

// in a.cc 

Feature *GetFooFeature() { 

  struct MyFeature final : Feature { 

    virtual void RunFeature() { 

      // TODO(): Implement this feature by the time it’s deprecated 

    } 

  }; 

  return new MyFeature(); 

} 

 

size_t GetTotalNumberOfFeatures() { return 42; } 

 

// in b.cc 

#include “a.h” 

int foo() { 

  if (GetTotalNumberOfFeatures() > 42) { 

    chrome::feedback_report::Report( 

      “Too many features. Please remove three”); 

  }  

  auto *f = GetFooFeature(); 

  f->RunFeature(); 

  delete f; 

} 

 
 
In a traditional compilation model, a.cc and b.cc would be compiled separately, meaning that 
`foo` would need to actually do something, since it can’t know what 
`GetTotalNumberOfFeatures()` returns, nor what `GetFooFeature()` wants to hand back. Under 



 

ThinLTO, it’s theoretically possible (given an aggressive enough compiler) that foo() gets 
compiled into a nop, since the compiler has sufficient information to know that: 

-​ `GetTotalNumberOfFeatures > 42` is always false 
-​ `f->RunFeature` has a single call target (hence it can be turned into a direct call, then 

we’ll realize that it’s a direct call to a nop, so we can remove it) 
-​ `f` was allocated with `new` just to be `delete`d, so we can remove the allocation 

entirely. 
 
In addition, ThinLTO allows the compiler to perform new optimizations altogether. 
 
ThinLTO has its own optimization level, independent of the optimization level of “regular” 
compilations. Hence, one may see references to “ThinLTO -O$N” here. 

Why not Non-Thin LTO? 
ThinLTO was predated by a feature called LTO. As the name implies, ThinLTO tries to be a 
thinner/lighter version of LTO. The primary difference between LTO and ThinLTO is that 
ThinLTO has less information available to it than LTO: LTO has a global view of *everything* in 
the program at all times, whereas ThinLTO cuts the program up based on its dependencies, and 
processes all of those slices in parallel. 
 
In practice, this makes ThinLTO substantially faster than full LTO, and allows it to support 
incremental relinking, which cuts link times by almost 2 orders of magnitude on my machine. 
The downside is that most ThinLTO optimizations need to happen in a world that lacks a global 
view of the application. (ThinLTO summaries may/may not be a full remedy for this) 
 

Potential issues 
The issues we may see here are: 

-​ Drastically increased link times, and (probably) linker memory usage 
-​ Increased Chrome binary size (more inlining/optimization opportunities) 
-​ Bugs from cross-module optimizations, meaning: 

-​ Existing bugs in Chrome that are exposed by cross-module optimizations 
(unlikely, especially given that ThinLTO has already been vetted, but not unheard 
of), 

-​ Bad interactions with existing infrastructure that assumes object files represent 
the “final” state of pieces of the binary (see below) 

https://godbolt.org/g/Tu3Cfm
https://clang.llvm.org/docs/UsersManual.html#cmdoption-fwhole-program-vtables


 

Binary size increase 
The reason we’re not already using ThinLTO on Android is simple: binary size increase. I’m told 
there are many knobs we can turn to bring the binary size increase down, while still gaining 
benefits from ThinLTO. 
 
# Baseline: today’s “official” build 
$ du out/ARMWithAFDO/libchrome.so 
42460 
 
# ThinLTO -O3 
$ du out/ARMWithAFDOAndThinLTO/libchrome.so 
43432 
 
# ThinLTO -O2 
$ du out/ARMWithAFDOAndThinLTO/libchrome.so 
43244 
 
# ThinLTO -O1 
$ du out/ARMWithAFDOAndThinLTO/libchrome.so 
43248 
 
So we end up with a bump of 784KB (-O2) or 972KB (-O3). This is presumably thanks to our 
setup that asserts that our profiles are “accurate”. Turning just that (sample_profile_is_accurate) 
off makes Chrome around 5MB larger with ThinLTO, which is roughly the expected ThinLTO tax: 
$ du out/ARMWithInaccurateAFDOAndThinLTO/libchrome.so 
# ThinLTO -O2; -O3 is presumably higher. 
47160 
 
With CFI on, we see the following numbers: 
# ThinLTO -O3 
45584 
 
# ThinLTO -O2 
45412 
 
# ThinLTO -O1 
45420 
 
I was not able to test the ‘base’ CFI configuration, because clang was segfaulting on my 
machine. I have not yet looked into why. 
 



 

Size tuning 
The primary knobs that seem to exist for tuning the size of a ThinLTO’ed binary seem to be 
optimization levels (-O0, -O1, …) and function import thresholds. The latter is tunable by 
passing `-Wl,-mllvm,-import-instr-limit=$N` to the linker, where N is a positive integer. If 
unspecified, the default value of N is 100. Folklore says that the smaller N is, the smaller your 
binary will be (but the fewer optimization opportunities we’ll have). Numbers agree: 
 

 
‘Baseline’ is what we have today, which has no ThinLTO, so $N doesn’t affect it. 
 
It’s interesting to note that binary size is decreased for $N=0 and $N=5 (and, for ThinLTO -O2, 
$N=10). The performance implications of going this close to 0 are unclear to me, though worth 
exploring. 
 

Link times 
Tl;dr: For full relinks with ThinLTO, expect to spend 145x as much CPU and 1.5x-2x as much 
memory as as in a regular build. The CPU cost is parallelizable (across multiple threads, or 
multiple machines). In practice, ThinLTO on my dev box was able to eat almost 2100% CPU, 
and took 20x longer (wall time) than a regular link. I’d like to emphasize that this is with 
ThinLTO’s job limit (which is currently set to 8) removed. 

https://cs.chromium.org/chromium/src/build/config/compiler/BUILD.gn?q=thinlto-jobs&sq=package:chromium&l=565


 

 
For your standard “edit a file, rebuild” cycle, expect to spend 1.5x as long to have a fully-built 
libchrome.so without goma. With goma, FIXME. 
 
For a full rebuild from scratch, expect to spend around 5% more CPU time. Wall-time delta is 
presumably heavily machine-dependent, but a full ThinLTO build of libchrome.so took around 
16% more wall time for me. Again, this is with no job limit. 
 
Any commands mentioned were run three times: twice as a warm-up, once to collect the final 
numbers. 
 

libchrome.so 
All numbers were a ThinLTO -O3 build, since O3 is intended to spend the most time doing 
optimizations. An -O0 vs -O3 comparison will also be provided for reference, as soon as I can 
get LLVM to stop crashing on -O0. :) 
 
For non-component links, `$run_link` is the actual link command (using clang++ as a wrapper) 
that gets run by `ninja libchrome.so`; the libchrome.so.rsp file that pairs with it was saved from 
an earlier link. 

Full build 
On a machine with 48 hardware threads, no Goma: 
$ ninja -t clean && /usr/bin/time -v ninja -j55 libchrome.so 
 
Without ThinLTO: 

User time (seconds): 107,124.38 
System time (seconds): 6,356.50 
Percent of CPU this job got: 4633% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 40:49.17 
Maximum resident set size (kbytes): 5,339,684 

 
With ThinLTO: 

User time (seconds): 111,465.00 
System time (seconds): 7,798.45 
Percent of CPU this job got: 4196% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 47:21.94 
Maximum resident set size (kbytes): 7,472,232 

Non-incremental 
$ rm libchrome.so; /usr/bin/time -v $run_link 
 



 

Without ThinLTO: 
User time (seconds): 54.84 
System time (seconds): 9.79 
Percent of CPU this job got: 281% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 0:22.92 
Maximum resident set size (kbytes): 5,340,188 

 
With ThinLTO: 

User time (seconds): 7737.96 
System time (seconds): 1543.48 
Percent of CPU this job got: 2074% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 7:27.49 
Maximum resident set size (kbytes): 7,823,932 

 

Non-incremental; thread limited 
ThinLTO in Chrome is currently limited by default in terms of the number of parallel jobs it can 
run. The numbers here describe what we get when we have the limit. 
 
$ rm libchrome.so; /usr/bin/time -v $run_link 
Without ThinLTO: 

Identical to “non-incremental” 
 
With ThinLTO: 

User time (seconds): 4866.90 
System time (seconds): 133.63 
Percent of CPU this job got: 737% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 11:17.66 
Maximum resident set size (kbytes): 6,896,256 

 
It’s odd to me that we see such a huge drop in total CPU time (and system time) here. I’m 
assuming some portion of it is that my machine is a dual-socket, and the 8-job link appeared to 
sit entirely on one physical CPU. I don’t know enough about back-of-the-napkin comp arch to 
speculate about whether that’s the main factor in the CPU time increase. :) 

Incremental; nop 
$ rm libchrome.so; /usr/bin/time -v $run_link 
 
Without ThinLTO: 
​ User time (seconds): 54.84 

System time (seconds): 9.79 
Percent of CPU this job got: 281% 

https://cs.chromium.org/chromium/src/build/config/compiler/BUILD.gn?q=thinlto-jobs&sq=package:chromium&l=565


 

Elapsed (wall clock) time (h:mm:ss or m:ss): 0:22.92 
Maximum resident set size (kbytes): 5,340,188 

 
With ThinLTO: 

User time (seconds): 108.30 
System time (seconds): 9.14 
Percent of CPU this job got: 221% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 0:53.08 
Maximum resident set size (kbytes): 6,630,884 

 

Incremental with a small change 
The idea of this was to get the total time of a rebuild of Chrome with a small change. Because of 
this, ninja was used. $touch_file was chosen at random; `sed`’s job is replacing “((attributes & 
READ_ONLY) == 0)” with “((attributes & $RANDOM) == 0)” in a function body. 
 
$ touch_file=$CHROME/v8/src/property.cc 
$ git -C $CHROME/v8 checkout -- $touch_file 
$ sed -i "s/READ_ONLY/$RANDOM/" $touch_file 
$ /usr/bin/time -v ninja libchrome.so 
 
Without ThinLTO or goma: 

User time (seconds): 77.30 
System time (seconds): 16.13 
Percent of CPU this job got: 204% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 0:45.73 
Maximum resident set size (kbytes): 5,337,916 

 
With ThinLTO or goma: 

User time (seconds): 151.89 
System time (seconds): 17.64 
Percent of CPU this job got: 216% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 1:18.41 
Maximum resident set size (kbytes): 6,634,792 
 

ThinLTO O0 vs O3 
No cache used. Just to get a feel for how long O3 takes on top of O0. 
 
O3: 

User time (seconds): 7982.27 
System time (seconds): 1610.04 



 

Percent of CPU this job got: 2073% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 7:42.71 
Maximum resident set size (kbytes): 5,791,236 
 

O0: 
FIXME 

 

Component builds 
This I did a bit differently: 
$ targets=( $(find ./ -name \*.so -maxdepth 1) ) 
$ rm -rf thinlto-cache ${targets[@]} 
$ /usr/bin/time -v ninja -j1000 ${targets[@]} 
 
With ThinLTO: 

User time (seconds): 3802.70 
System time (seconds): 140.75 
Percent of CPU this job got: 887% 
Elapsed (wall clock) time (h:mm:ss or m:ss): 7:24.24 
Maximum resident set size (kbytes): 1,619,432 

 
Without ThinLTO: 

User time (seconds):  
System time (seconds):  
Percent of CPU this job got:  
Elapsed (wall clock) time (h:mm:ss or m:ss):  
Maximum resident set size (kbytes):  

Goma 
Goma falls back to local builds for these links, so no immediate problem seems to exist here. 
This may change in the future (b/73648878). 
 
Making these work in Goma may/may not be straightforward, depending on whether it has a 
sane model for “single job which can flood the current machine with threads.” That’s a problem 
we can deal with later (and in an internal doc). 
 

Infrastructure [WIP] 
 
The key pieces we’re concerned about here are: 



 

-​ Stack unwinding information, which might affect sampling profilers and crash dumps 
-​ Orderfile generation 

 
[[Section is left unfinished until perf numbers are gathered]] 
 

Performance 

Configurations 
ThinLTO has four optimization modes: -O0, -O1, -O2, and -O3, which roughly equate to the 
different optimization levels offered by clang. I tested neither -O0 nor -O1, because -O0 is 
nonfunctional on my machine (at the time of writing), and -O1 produces a binary that’s nearly 
the same size (+/-4KB) as -O2. 
 
I did some preliminary performance testing on -O3, which costs around 200KB more than -O2. 
There were few clear performance differences between -O2 and -O3. Thus, I don’t believe -O3 
is a viable path. 
 
Hence, I primarily tested three configurations: 

-​ The standard official build configuration: “AFDO” 
-​ The standard official build configuration with ThinLTO at -O2: “AFDOThinLTOO2” 
-​ The standard official build configuration with ThinLTO at -O2, but with 

`-Wl,-mllvm,-import-instr-limit=25`: “AFDOThinLTOO2Threshold25”. 25 was chosen 
arbitrarily, and can be tweaked depending on the tradeoffs we want to make. As 
mentioned in the size tuning section, values of 5 and 10 are probably very interesting. 

 
The libchrome.so size for each configuration  
“AFDO”: 42,460KB 
“AFDOThinLTOO2”: 43,244KB (+784KB) 
“AFDOThinLTOO2Threshold25”: 42,788KB (+328KB) 
 

Experimental setup 
All experimentation was done on ToT with the ThinLTO CL applied. 
I used a Marlin (Pixel XL) device, which was running Android’s internal master branch. 
I had a fan blowing on the Marlin device, which kept the thermals within acceptable limits (at 
least, the “cooldown” step of telemetry never seemed to happen with the fan applied). 
 
Configurations: 



 

“AFDO”: args.gn. This is our standard official build configuration. 
“AFDOThinLTOO2”: args.gn. This is AFDO + ThinLTO at -O2. 
“AFDOThinLTOO2Threshold25”: This is AFDOThinLTOO2, except we also passed 
“-Wl,-mllvm,-import-instr-limit=25” to the linker. This argument makes ThinLTO eat less binary 
size, potentially at the cost of performance. 25 was arbitrary; the default is 100. 
 
All benchmarks were run via telemetry. All telemetry invocations were of the form: 
ANDROID_SERIAL=$MARLIN ./tools/perf/run_benchmark --browser=android-chrome \ 

    “$benchmark” --output-dir=”$benchmark” --pageset-repeat=5 \ 

    --results-label=”$trial_name” 

 
All benchmarks were run back-to-back, with no time for the phone to cool down. Browsers were 
run in the order: 

-​ AFDO 
-​ AFDOThinLTOO2 
-​ AFDOThinLTOO2Threshold25 

 
The set of benchmarks I used was the union of “everything I used to vet AFDO’s performance” 
and “every benchmark AFDO had regressions on (that resulted in a bug filed against me).” 
Namely: 

-​ loading.mobile (**) 
-​ rasterize_and_record_micro.top_25 
-​ smoothness.gpu_rasterization.tough_path_rendering_cases 
-​ smoothness.key_mobile_sites_smooth 
-​ smoothness.tough_canvas_cases 
-​ smoothness.tough_filters_cases 
-​ smoothness.tough_path_rendering_cases 
-​ speedometer 
-​ speedometer2 
-​ start_with_url.cold.startup_pages 
-​ system_health.common_mobile 
-​ thread_times.key_silk_cases 
-​ thread_times.tough_scrolling_cases 

 
(**) - loading.mobile was modified to remove the “3g connectivity” mode. I found this adds 
substantial noise, and does not seem to provide much (any?) signal for ThinLTO. The way I 
disabled it just gives us the effect of --pageset-repeat=10 for this benchmark. 
 
...Together, I imagine this will give us good coverage, at least for the “should we seriously 
consider this” question. I ignored blink benchmarks, since the consensus seems to be that 
they’re too micro-benchmarky for the kind of change we’re trying to perform here. 
 

https://drive.google.com/open?id=17BTaWkcZt8LOVnNAiJijLSpwyMLA6q_g
https://drive.google.com/open?id=12LDGtjnq53J3rS4keoIJMPn0yZyH5VpU


 

Numbers 
Raw telemetry results (Googler-only for the moment; sorry): results.tar.bz2. Please ignore the 
‘Value’ column. I don’t know what caused it to appear there. 
 
Please note that all pagesets were repeated 5 times (via --pageset-repeat; exact command is in 
the Experimental setup section). 
 
I plan to aggregate the telemetry results into a more easily grokable format, and hopefully will be 
able to put some of that here. 
 
In lieu of that, a summary of each benchmark result follows. If it’s not explicitly stated, I’m 
comparing the AFDOThinLTOO2Threshold25 and AFDO configs, since I think that’s the most 
interesting case for us. In each summary, the metrics I focused on are selected on based on 
what sounds good. If someone knows what specifically to care about, please let me know. 
Otherwise, I’m not going to waste your time going through every site’s performance on every 
metric. 
 
In all cases, the first image in each section dictates the column order. Be careful around 
start_with_url.cold.startup_pages: it flips the order on you for reasons unknown to me. I ran all 
of these in precisely the same order. 
 
I abbreviate AFDOThinLTOO2Threshold25 to Threshold25 for my sanity. :) 

loading.mobile 

 
 
Drilling down into cpuTimeToFirstMeaningfulPaint, there are three reported regressions (two for 
~4%, one at ~12%). I glanced at timeToFirstContentfulPaint; no real outliers seemed to exist. 
 

https://drive.google.com/file/d/1LKEy809-lBrYbTHqmIFvvA1OA5Y8yxIT/view?usp=sharing


 

rasterize_and_record_micro.top_25 

 
 
Looking at rasterize_time and record_time, record_time has a single 0.5% regression 
(googleplus.html). This regression (0.006ms) is well within 1stdev (0.065ms) of AFDO’s result. 
 

smoothness.gpu_rasterization.tough_path_rendering_cases 

 
 
Frame_time_discrepancy has regressions of IE_Chalkboard by 6.3% (or +203.533ms; stdev of 
508ms) and MotionMark_Canvas_Stroke_Shapes by 9.0% (+50ms; stdev of 150ms). In 
general, frame_time_discrepancy seems very noisy, so I’m going to ignore it.  
 
Percentage_smooth is a more interesting story: 

 
 
...MotionMark_*’s percentage_smooth metrics are all pretty inconsistent. Their most common 
value is ‘0’ across the board. 
 
IE_Chalkboard is better, but still quite noisy. AFDO’s stdev here is 0.612, AFDOThinLTOO2’s is 
1.226, and Threshold25’s is 3.004 (!). IE_Chalkboard seems to be a loss for Threshold25 
because there’s a single outlier score of 7.006: 



 

 
 
GUIMark_Vector_Chart_Test is a very clear win for ThinLTO. 

smoothness.key_mobile_sites_smooth 

 
 
percentage_smooth: Most differences are within 2% either way. Notable (> 2% on average) 
potential regressions are: 

-​ wowwiki.com (-2.7% total smoothness on average for Threshold25), though the stdev is 
3.7% smoothness. 

-​ m.youtube.com/watch?v=... (-3% total smoothness on average for Threshold25), though 
stdev is 5.4% smoothness. 

 
mean_pixels_*: most metrics are 0% here, so the few non-zero metrics are disproportionately 
weighted. There’s also a lot of noise (boingboing.net sees a 732% regression, thanks to a single 
outlier). 



 

smoothness.tough_canvas_cases 

 
 
frame_time_discrepancy: The stdev for many of these is > 10% of the average score. Ignoring. 
 
frame_times: Lots of high-confidence improvements for both ThinLTOs. 
canvas2d_balls_common/bouncing_balls.html saw a 4% (61ms) regression with both ThinLTOs; 
stdev was around 70-80ms, so this is probably significant. No other regressions > 1% for 
Threshold25. 
 
percentage_smooth: 

 
 
(Note that some test-cases are cut off due to just being NaN%) 



 

themaninblue’s 213% improvement is hilarious. And it doesn’t appear to be a single outlier 
driving it up: the maximum value that AFDO gets is 6.225, whereas both ThinLTOs hit > 19. In 
any case, the stdev here is up to 5.7pts, so… 
 
The only meaningful regressions I can see here are countlessprojects.com and smashcat.org. 
Countlessprojects has a single outlier driving it up for AFDO (excuse the cropping). 
 

 

Smoothness.tough_filters_cases 

 
 
Digging into frame_times: Analog_Clock_SVG seems to be hurt the most here: 

 
 
However, the individual metrics seem quite noisy: 

 
 
Note that the upper bars are inconsistent in number; Threshold25 has 88 metrics > 500ms, 
AFDO has 75, and AFDOThinLTOO2 has 69. I’ll retry this with --pageset-repeat=20 and see if I 
can get a better grip on what’s going on. 



 

 
Filter_Terrain_SVG isn’t obviously noisy, so we’ve got that going for us, which is nice. 
 
MotionMark_Focus at least looks somewhat more consistent with its outlier:  

 
...So I’m assuming that has a chance of being significant, but I suppose we’ll see when the 
higher pageset run comes back... 

smoothness.tough_path_rendering_cases 

 
frame_times is entirely composed of statistically significant improvements for Threshold25 and 
AFDOThinLTOO2. All of them are in the range 3.5%-8%. Mean_frame_time also sees 0 
regressions, though all the faces are ‘:|’ instead of ‘:)’. 
 
We have a single percentage_smooth regression for Threshold25: 
MotionMark_Canvas_Stroke_Shapes. The stdev is near 1.0, and the regression is 0.042. 
Similarly, IE_Chalkboard’s readings -- where we do better with Threshold25 and worse with 
AFDOThinLTOO2 -- could be in the noise. 

speedometer 

 
 
No comment, so have a cat instead. 

https://i.ytimg.com/vi/922zPuPlO0Y/hqdefault.jpg


 

speedometer2 

 
 
No comment. 

start_with_url.cold.startup_pages 
The column order here is different than every other benchmark. I have no clue why, since 
I ran this in the same (browser) order as everything else. 
 
Also, please note that this benchmark is likely to be heavily influenced by the orderfile, which 
might not be what we’d generate for ThinLTO builds. In prior experiments (for AFDO), I found 
that the orderfile materially impacts the performance of benchmarks, so I did leave it enabled. 
 

 
 
foreground_tab_request_start results are for bbc.co.uk. 
 
All improvements/regressions were within ½ a stdev of AFDO (except for AFDOThinLTOO2’s 
foreground_tab_load_complete for bbc.co.uk, which was around ⅔ * stdev(AFDO)) 



 

system_health.common_mobile 
(Please note that this benchmark was manually run 5 times, since it doesn’t seem to respect 
--pageset-repeat) 

 
 



 

thread_times.key_silk_cases 

 
 
Thread_browser_cpu_time_per_frame sees many statistically significant improvements for both 
ThinLTO variants. There were two individual regressions reported, but each was well within ¼ a 
stdev of the benchmark. 
 
Thread_other_cpu_time_per_frame is interesting. It shows intermixed 
regressions/improvements, but also only represents 1.7% of the time we spend on each frame, 
on average: 



 

 
 
Thread_total_all_cpu_time_per_frame shows many statistically significant improvements for 
both ThinLTO variants: 

 
 
The Threshold25 regression for jsfiddle.net/rF9Gh/7/show’s is < 1/10th of a stdev away from 
AFDO. 



 

thread_times.tough_scrolling_cases 

 
 
Immediately, it’s visible that browser/render_compositor are significantly (both statistically and in 
terms of absolute amount) sped up by either ThinLTO variant. 
 
In general, though, ThinLTO seems to really dislike the text_constant_full_page_raster_* pages: 
 



 

 
 
The +137% and +110% are both pretty accurate. To put them into context, however, I present 
the thread_total_all_cpu_time_per_frame for these stories: 

 
 
So, while a 45%+ regression certainly seems bad, it appears that ThinLTO improves other 
pieces enough to (almost) make up for it. 
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