How Slow is 20 Seconds!?

fib (£fib) (30) makes 2,692,537 recursive function calls

So 20 seconds means about 7ms per call
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Latency Numbers Every Programmer Should Know (Dean 2009)

LI cache reference Y2 ns

Branch mispredict 5ns

L2 cache reference 7 ns

Mutex lock/unlock 25 ns

Main memory reference 100 ns

Compress | K bytes with Zippy 3,000 ns 3 Us

Send | K bytes over | Gbps network 10,000 ns 10 ps

Read 4 K randomly from SSD 150,000 ns 150 ps

Read | MB sequentially from memory 250,000 ns 250 ps

Round trip within same datacenter 500,000 ns 500 ps

Read | MB sequentially from SSD 1,000,000 ns 1,000 pus | ms
Disk seek 10,000,000 ns 10,000 us 10 ms
Read | MB sequentially from disk 20,000,000 ns 20,000 us 20 ms

Send packet CA—>Netherlands—>CA 150,000,000 ns 150,000 ps 150 ms



Using a Profiler

Xcode and CLion can both run profilers, but you don’t get to type
expressions into the profiled program

Change msdscript to accept a file name as a command-line argument:

int main(int argc, char **argv) ({
char *filename = NULL;

PTR (Expr) e;

if (filename != NULL) {
std::ifstream f in(filename) ;
e = parse(f _in);

} else
e = parse(std::cin);
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Xcode Profiling Tips

Navigate Editor | Product Debug Source Control Window Help

B @ msdscript] Run #R & msdscript: Succeeded | Today at 1:36 F
Test #U
2 < | CETE—T
@j msdscript ) Analyze {33 B mExpr:equals(e)
1  #in( Archive '
g :i:: Build For >
L #ind Perform Action >
5 #ine pyig %8B
(7’ #1n( Clean Build Folder 36K
8 /% 3 Stop o ekkkokskkkkKkkkkkkkkk %k /



Xcode Profiling Tips

Choose a profiling template for: ©1 Matthew's MacBook Pro ) @ msdscript

Standard ~ Custom  Recent (®Fitter
£ V] O
Blank Activity Monitor Allocations Animation App Launch
Hitches
Counters Energy Log File Activity Game Leaks
Performance
e o
N S Q
Metal System Network SceneKit SwiftUl System Trace

Trace

Time Profiler
Performs low-overhead time-based sampling of processes running on the system's CPUs.

Core Data

Cancel

Logging

Time Profiler




Xcode Profiling Tips

Navigate Editor Product Debug Source Con

[ | @ msdscript ) B My Mac Finished running - Prc
B < Set the active scheme

. . o e\ . CEEAN \ M., -



Xcode Profiling Tips

Navigate Editor Product Debug Source Con

[ v @ msdscript >3 Finished running - Prc

el coscrene—— 12

New Scheme...
ot ) o+ expr.cpp > m NumE
Manage Schemes...

—r—maxnoruuc—~Stdlib.h>
2 #include <stdexcept>
3 #include <sstream>
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Xcode Profiling Tips

@ msdscript ) B My Mac
Info Arguments Options

Arguments Passed On Launch

--interp
Jtmp/fib.msd

+ —
Add items

Envavinnene Jariables

Name Value

Diagnostics

No Environment Variables
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Xcode Profiling Tips

[ ) Separate by State
Separate by Thread
Invert Call Tree
Hide Syste| *™* °
16€ SYST! | hvert Call Tree
Flatten Recursion

Top Functions

Call Tree Call Tree Constraints
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CLion Profiling Tips

CLion File Edit View Navigate Code Refactor

About CLion
Check for Updates...
Preferences... 8, (%)
Services » latt/msdscript
9
Hide CLion #H |g-coverage
Hide Others X#EH roj
Show All
Quit Cl ion RO

1ol
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CLion Profiling Tips

msdscript ' A CMakeLists.txt

W Project |

$ Commit

v

Q]

L JON
Q

> Appearance & Behavior
Keymap
» Editor
Plugins
> Version Control E
Build, Execution, Deployment

Toolchains

Compilation Database
Custom Build Targets B
Makefile

Build Tools

Debugger

Python Debugger

Python Interpreter
Deployment

Console

msdscript - C

Preferences
Build, Execution, Deployment > CMake & For current |
Reload CMake project on editing CMakeLists.txt
External changes always trigger project reload. For example, VCS update
Profiles

Profile is a named set of build options. For example, create sep
between them when needed.

+ - g = Enable profile
A Debug Name: Debug
A Debug-Coverage
Build type: Debug
Toolchain: Use: Default

CMake options: —DCMAKE_BUILD T

Use —-DVAR_NAME=value
All CMake options »

Build directory: cmake-build-debuc

Build options: -— -] 6

Arguments after '--' are ¢
CMake command line par
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CLion Profiling Tips

msdscript ' A CMakeLists.txt

W Project |

$ Commit

v

Q]

L JON
Q

> Appearance & Behavior
Keymap
» Editor
Plugins
> Version Control E
Build, Execution, Deployment

Toolchains

Compilation Database
Custom Build Targets B
Makefile

Build Tools

Debugger

Python Debugger

Python Interpreter
Deployment

Console

msdscript - C

Preferences
Build, Execution, Deployment > CMake & For current |
Reload CMake project on editing CMakeLists.txt
External changes always trigger project reload. For example, VCS update
Profiles

Profile is a named set of build options. For example, create sep
between them when needed.

+ - g = Enable profile
A Debua Name: Debug
Add N Coverage
Build type: Debug
Toolchain: Use: Default

CMake options: —DCMAKE_BUILD T

Use —-DVAR_NAME=value
All CMake options »

Build directory: cmake-build-debuc

Build options: -— -] 6

Arguments after '--' are ¢
CMake command line par
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CLion Profiling Tips

msdscript ' A CMakeLists.txt

W Project |

$ Commit

v

Q]

L JON
Q

> Appearance & Behavior
Keymap
» Editor
Plugins
> Version Control E
Build, Execution, Deployment

Toolchains

Compilation Database
Custom Build Targets B
Makefile

Build Tools

Debugger

Python Debugger

Python Interpreter
Deployment

Console

msdscript - C

Preferences
Build, Execution, Deployment > CMake & For current |
Reload CMake project on editing CMakeLists.txt
External changes always trigger project reload. For example, VCS update
Profiles

Profile is a named set of build options. For example, create sep
between them when needed.

+ — B a Enable profile
A Debug Name: Release
A Debug-Coverage
A Release Build type: Release
Toolchain: Use: Default

CMake options: —DCMAKE_BUILD T

Use —-DVAR_NAME=value
All CMake options »

Build directory: cmake-build-releas

Build options: -— -] 6

Arguments after '--' are ¢
CMake command line par
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CLion Profiling Tips

Help (w] 3 ®mm =T Q

cript — CMakelLists.txt

A, | [@ msdscript|Debug v P #H G G v & Git:
s PArse.cpp o exprh = Edit Configurations... © cmdline.h o cmdline.cpp
mum_required (VERSION 3.17 v Debug
idscript) Debug-Coverage
CXX_STANDARD 14) msdscript
test
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CLion Profiling Tips

Q } ®d = Q & MonMar
ts.txt
A, (= msdscript|Release v | p #H @ G v & Git: ¥ vV A
expr.h Edit Configurations... . cmdline.h s cmdline.cpp
| E
VERSION 3.1  Debug ¥ 2
Debug-Coverage

V' Release
14) = msdscript

=] test
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CLion Profiling Tips

& T | £A UIVEKELISLS.XU Gas Parse.cpp i expr.n

Run/Debug Configurations

Name: msdscript

Target: msdscript
Executable: msdscript
Program arguments: /tmp/fac.msd

Working directory:

Gas EXPI.CPP Gas MAIN.CPp

Allow parallel run
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CLion Profiling Tips

Q } @@ = Q & MonMar
ts.txt
12 msdscript |[Release v B # 0 O ~ & Gt ¥ v A ©
expr.h ces EXPr.Cpp c++ Main.cpp w cmdline.h _—
' Profile 'msdscript'
VERSION 3.17) 2
14)
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CLion Profiling Tips

/mflatt/msdscript/cmake-build-release/msdscript ../fib.msd
arter: waiting for profiler...
tarting target executable itself...

ith exit code 0

Profiler data is ready. Open

Terminal A CMake C} Profiler = Messages = TODO
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CLion Profiling Tips

sdscript 3/8/21, 2:07 PM

1 Call Tree

s merged
4

Method List

Method

msdscript ' 0x2

libdyld.dylib " start
msdscript “main
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CLion Profiling Tips

Samples

9,674
4,587
3,776
1,960
1,027

Own Samples ¥
3,682
2,998
1,681
1,343
1,027
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Profile Results

Profile shows:
* lots of time allocating and deallocating

* |lots of allocation in subst
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