Gustav 4, 128 GB RAM - vysledky testovani 288 samomatu 10.tahem
Gustav 4, 128 GB RAM - results of testing of 288 selfmates in 10 moves

(Vaclav Kotésovec, 6.12.2019)

V databazi WinChloe bylo v ¢ervnu 2019 celkem 288 ortodoxnich samomatl 10. tahem, které nebyly
testovany pocitacem ("C?"). Rozhodl jsem se je vSechny postupné testovat. Tomuto projektu jsem vénoval
pul roku pocitacového casu. Pouzil jsem program Gustav 4.0 g (jeho 64-bitovou verzi), jehoz autorem je
Olaf Jenkner. Ulohy jsem testoval na mém pocitaéi se 128 GB paméti RAM pod operaénim systémem
Windows 7 64-bit.

Processon Intel(R) Xeon(R) CPU E5-2630 +3 @ 2.40GHz
Installed memory (RAM): 128 GB
System type: 64-bit Operating System

In the WinChloe database were in June 2019 a total of 288 orthodox selfmates in 10 moves, which were
not computer tested ("C?"). | decided to test them all gradually. | devoted half a year of computer time to
this project. | used program Gustav 4.0 g (its 64-bit version) by Olaf Jenkner. | tested the selfmates on my
computer with 128 GB of RAM under Windows 7 64-bit.

Dal jsem si ¢asovy limit cca 100 hodin pro kazdou ulohu (odhadovany cas jsem zjistil metodou popsanou
dale), fada uloh se v3ak feSila v desitkach minut nebo jednotkach hodin. Celkovy cas testovani byl pres
3800 hodin. Z celkového poctu 288 uloh se ukazalo jako netestovatelnych z ¢asovych dlvodl pouze
8 skladeb ! To bylo pro mé prijemnym prekvapenim, ocekdval jsem, Ze takovych uloh bude mnohem vic.
Z toho 5 uloh ma odhad 200-300 hodin kazda, to by jesté bylo mozné testovat, ale 3 Ulohy jsou daleko nad

vevys

| took a time limit of about 100 hours for each selfmate (I estimated the time using the method described
below), but many selfmates were solved in tens of minutes or units of hours. The total testing time was
over 3800 hours. Out of 288 selfmates, only 8 s#10 proved to be untestable for time reasons! It was a
pleasant surprise for me, | expected that there would be many more selfmates. Of these, 5 selfmates have
an estimate of 200-300 hours each, it would still be possible to test, but 3 selfmates are far above this limit.
For a computer, this s#10 is time consuming, with an estimated time of over 2000 hours.

Program vyuZival az cca 90 GB paméti RAM. Jelikoz mUj pocita¢ ma 8 jader, paralelné zde mohly bézet ve
zbytku paméti jiné (obvykle neSachové) programy, ale program Gustav byl spustén vidy jen jeden, ale s
parametrem "[Hashtables] max", kdy vyuZival maximalni moZnou pamét pro HashTables.

The program used up to about 90 GB of RAM. Since my computer has 8 cores, other (usually non-chess)
programs could run in parallel in the rest of the memory, but program Gustav was only running one, but
with the "[Hashtables] max" parameter, using the maximum possible memory for HashTables.

hostanbles il GB V programu Gustav 4.0 (64-bit) je maximalni moind pamét
100} .. zavisla na celkovém poctu kamenl (jak ukazuje graf vlevo).
a To je rozdil tfeba od programu Popeye, ktery by umél vyuzit
.. pamét celou, na tento typ uloh je vsak vyrazné pomalejsi nez
80} Gustav.
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Wof, o0 In Gustav 4.0 (64-bit), the maximum possible memory is
dependent on the total number of pieces (as shown in the
graph left). This is different from the Popeye program, which

T T e Ty ey Mumberofpieces jg gble to use all memory, but for this type of problems is
much slower than Gustav.
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Korektni / nekorektni
C+ / cooks

Celkem 38 uloh bylo nekorektnich a dalS$i 3 mély chybu v pozici. Je tfeba zdUlraznit, Ze vysledky jsou
metodou Brute Force ("[Parameter] bf"), tj. hrubou silou a Ulohy, které obstaly v tomto testu je tak mozno
oznacovat jako "C+". Daleko vice si cenim pravé téchto korektnich uloh. Dikaz korektnosti vyZzaduje uplny
test a ten je obvykle velmi ¢asové naroc¢ny, zatimco fada vedlejsich feseni (pokud existuji) se najde rychleji.

A total of 38 selfmates were cooked and the other 3 had an error in position. It should be pointed out that
the results are Brute Force ("[Parameter] bf") and the selfmates that have passed this test can be referred
to as "C+". | appreciate these correct selfmates much more. Proof of correctness requires a complete test,
and it is usually very time consuming, while a number of cooks (if any) are found more quickly.

Podafilo se nalézt vedlejsi feSeni i v jedné uloze z Alba FIDE.
New cook in the FIDE Album: F185 FIDE Album 2001-2003

Program Gustav umoziuje v extrémné rychlém case i Castecné testy (v rezimu "[Parameter] auto",
pfipadné pfi manualnim zadani rlznych parametrd). Nejprve jsem proto projel vSsech 288 uloh ¢asteénym
testem v rezimu "Auto". U7 v této fazi bylo nalezeno 16 nekorektnich uloh (a 3 chybné pozice), tedy 50%
nekorektnosti bylo objeveno jiz v této fazi. V pripadé 224 uloh byl ¢astecny test v rezimu "Auto" kratsi nez
1 minuta! Pouze u 27 uloh byl ¢astecny test delsi nez 1 hodina.

The Gustav program also allows partial tests in extremely fast time (in "[Parameter] auto" mode, or when
entering various parameters manually). First of all, | passed all 288 selfmates with a partial test in "Auto"
mode. Already in this phase, 16 incorrect selfmates (and 3 wrong positions) were found, i.e. 50% of cooks
were discovered at this stage. For 224 selfmates, the partial test in "Auto" mode was less than 1 minute!
Only for 27 selfmates the partial test was longer than 1 hour.

Zde je jeden nesmirné zajimavy vysledek (faktor, ktery jsem pred lety testoval i v pfipadé Alybadixu, kde
jsou mozné také Castecné testy pfi parametru Y1). Pokud uloha projde ¢aste¢nym testem (tato faze je
rychld, ale nelze takovou skladbu oznacit jako "C+"), pak je zajimavé, kolik z takovych skladeb se ukaze byt
presto nekorektni ? Zde to bylo celkem 19 uloh (z toho 14 uUloh mélo vedlejsi feseni, 5 tloh mélo dualy).
Odtud vychdzi, Zze pravdépodobnost, Ze uloha castecné testovana programem Gustav, je opravdu
korektni, je asi 100 * 19/ (288-3-16-8) = 92.7%

Here is one extremely interesting result (a factor that | tested years ago in the case of Alybadix, where
partial tests with parameter Y1 are also possible). If the selfmate passes a partial test (this phase is fast, but
it cannot be marked as "C+"), then it is interesting how many of these selfmates prove to be cooked yet?
Here it was a total of 19 selfmates (of which 14 selfmates had an unintended solution, 5 selfmates had
duals). Hence, the probability that the selfmate partially tested by Gustav is really correct is about 100 *
19/(288-3-16-8) = 92.7%

K tomu je mozno jesté doplnit, Ze citovana nekorektni uloha z Alba FIDE patfi pravé do skupiny uloh, kde
Castecny test projde a nekorektnost neobjevi. Nutny je test "Brute Force".

In addition to this, the cook from Album FIDE belongs to a group of problems where a partial test passes
and the incorrectness does not appear. A "Brute Force" test is required.


http://pdb.dieschwalbe.de/search.jsp?expression=PROBID=%27P1188311%27

WinChloe / PDB

Vysledky jsem prlibéiné zaznamenaval zpét do databaze WinChloe (a jednou mési¢né posilal Christianu
Poissonovi do jeho centralni databdze) a soucasné jsem je zaddval i do databaze PDB (pokud tam pfislusnd
uloha byla). Z této cinnosti vznikla zajimava statistika. Pfijemné mé prekvapilo, Ze z celkového poctu
testovanych uloh chybélo v databazi PDB pouze 34 skladeb, tj. 88% jich bylo i v této databazi (Frank Miller
zadal hodné uloh do PDB databaze). Z tohoto poctu bylo celkem 117 s#10 v PDB jiz oznaceno jako "C+"
nebo "cooked" (je tfeba ovSem poznamenat, Ze Slo prevaziné o Casové méné narocné ulohy). Vysledky
mého testovani byly v pfipadé celkem 126 skladeb v databazi PDB nové. Muzete si je prohlédnout zde

| continuously recorded the results back to the WinChloe database (and sent Christian Poisson to his
central database once a month) and at the same time entered them into the PDB database (if the selfmate
was there). Interesting statistics have emerged from this activity. | was pleasantly surprised that out of the
total number of tested problems, only 34 s#10 were missing in the PDB database, i.e. 88% were in this
database too (Frank Miller added a huge amount of selfmates). Of these, a total of 117 s#10 in the PDB
have already been identified as "C+" or "cooked" (but it should be noted that these were predominantly
less time consuming selfmates). The results of my testing were new for 126 selfmates in the PDB database.
You can see them here: problems which | recently tested.

Na doplInéni nékolik grafh
Several charts

Zavislost ¢asu reSeni na poctu bilych kamena / na celkovém poctu kamend.
Dependence of the solving time on the number of white pieces / on the total number of pieces.
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Velikost bodd v grafu ukazuje vahu toho kterého vysledku (velké body odpovidaji vétSimu poctu
testovanych uloh se shodnym poctem kamend). Jak se dalo oCekavat, ¢as potrebny k prezkouseni narista
s po¢tem bilych kamen(. Silnéjsi cerna protihra (spec. ¢erna dama) naopak cas testovani zkracuje.
Pramérné casy reSeni jsou pro s#8 8.6 minuty, s#9 81 minut a s#10 14.3 hodiny. Tyto hodnoty vSak maiji
velky rozptyl, takze je tfeba je brat jen jako orientacni.

The size of the points in the graph shows the weight of each result (large points correspond to a larger
number of tested selfmates with the same number of pieces). As expected, the time needed for testing
increases with the number of white pieces. On the other hand, a stronger black counterpart (special a
black queen) shortens the testing time. Average solving times are for s#8 8.6 minutes, s#9 81 minutes and
s#10 14.3 hours. However, these values have a large variance, so they should be taken for guidance only.
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Program Gustav béhem resSeni jesté ukazuje spotfebovany cas pfi nizsim poctu tahl a podle toho sam
pocita faktor (pomér ¢asu mezi Urovni n+1 a n), ze kterého se da udélat pomérné dobry odhad celkového
Casu reSeni. Dale budu oznacovat factor8 = Cas(s#8) / Cas(s#7), factor9 = Cas(s#9) / ¢as(s#8). Odhadovany
¢as pro s#10 je potom factor9 * &as(s#9), pripadné factor8? * &as(s#8). Pfiklad z programu Gustav (64-bit
version):

During the solving, Gustav shows the time consumed at a lower number of moves and accordingly
calculates a factor (the ratio of time between level n+1 and n) which can be used to make a relatively good
estimate of the total solving time. | will refer to factor8 = time (s#8) / time (s#7), factor9 = time (s#9) / time
(s#8). The estimated time for s#10 is then factor9 * time (s#9) or factor8? * time (s#8). Example from
Gustav (64-bit version):

Kein Hatt in 60 : 00 : 60 : 03

Kein Hatt in 80 : 00 : 80 : 39 Faktor 11.89
Kein Hatt in 80 : 00 : 87 : 46 Faktor 11.92

Kein Hatt in 80 : 00 : 57 : 53 Faktor 7.45

I -

Kein Hatt in 68 : 86 - 44 : 82 Faktor 6.98

Je zajimavé, Ze obecné se ukazuji tyto odhady mirné nadhodnocené, tj. finalni ¢as je vétSinou o trochu
mensi nez odhadovany.

Interestingly, these estimates generally show slightly overestimated, i.e. the final time is usually slightly
smaller than the estimated one.

ratio factor8 / factor9

ratio time(st9) = factor8 / time(sH10)
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V 57.2% pripadl je ¢as odvozeny z Casu pro s#9 krat faktor9 vétsi nez skutecny ¢as pro s#10.
V 59.4% pripadUl je faktor8 > faktor9.

In 57.2% of cases, the time derived from the time for s#9 * factor9 is greater than the real time for s#10.
In 59.4% of cases, factor 8 > factor 9.

Vysvétlit se to asi da pouzitou velkou paméti, kde pfi dlouhém testovani program zde castéji nachazi
pozice, kterymi se jiz béhem testovani jednou zabyval a to vice castéji ¢im déle ulohu tesi. Tento efekt
pravdépodobné nebude platit, pokud se pouzije mensi pamét.

It can be explained by the large memory used, where during long testing, the program more often finds the
positions it has already dealt with during testing, and more often the longer the problem solves. This effect
may not apply if less memory is used.



