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INTRODUCTION 

 

The findings reported in this summary are the results of a broader set of documents 

and testing activities results archived in Quinel M’s facilities. It is intended that the 

requester declares that: 

 

- Any Hardware provided or described for analysis and testing is configured 

identically to hardware in commercial use 

- Game software/ function provided for the testing and code review is 

declared by the customer to have the same behaviour to the software/code 

in commercial use 

- Functionality made by the software in automatic test mode has a realistic 

behaviour 

and that 

- all the files and modules,  

- the database schemas and all the specific programming resources,  

- all the parameters contained into any databases and/or configuration file  

that have been subject to the audit process guarantee the same behaviour of what is 

going to be published/deployed according to this audit results. 

 

 

 

 

The Recipient, by accepting and using this Report, declares to be aware and accept unconditionally all the 

terms and conditions set forth. If the Applicant and / or the Recipient does not agree on the terms and 

conditions set forth, Quinel M Ltd reserves the right to cancel the certification provided with this Report, it 

follows therefore that the Recipient must immediately return all copies to Quinel M Ltd of this Report and 

cannot use them nor refer to. 

Any copy of this test reports and calibration certificates must also include the page number and total 

number of pages.  

Copy of this test report must not be reproduced except in full, without written approval of the laboratory.  
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A) Audit ID 

J16030078_RNG_Vers. 3.5.0_rev. 1 

 

B) Reference regulation 

Article 29(7) of the Law of the Republic of Lithuania on Gambling 

 

(order of the director of gaming control authority under the ministry of finance of the republic of 

Lithuania approving the requirements for remote gambling devices 16th of November 2015 No. DI-

678) 

 

C) Test methods 

QISI001– Software source code inspection  

QIRT000 – RNG qualitative analysis 

QIRT001 (UD01 / SI01 / RT01) -  Uniform distribution , statistical independence, Runs tests 

ERT001 – DIEHARD battery of tests 

ERT002 – NIST (SP800-22rev1a) battery of tests 

QIRT002 (SS01) – Statistical analysis on scaled/mapped/shuffled numbers (Gap test, Serial test, etc) 

 

All tests regarding the RNG were performed using 

RNGTesterApp.exe – version 1.3.3 

 

D) Auditor / Test lab (RGR Part VI, 26.b) 

Quinel M. LTD 

Marina Court, Flat 8, 

Triq Giuseppe Cali’, 

XBX 1421 Ta’Xbiex - Malta 

info@quinel.com.mt  

 

E) Audit subject 

Description: 

Compliance testing of RNG 

 

Test Items 

Test Item Game/Item Name Revision Interface 
R001 RNG 3.5.0 N/A 

 

Receipt date: 

- 22/03/2016 – first submission for testing against current regulation 

Inspection date: 

- 22/03/2016 - 25/03/2016 (against current regulation 

mailto:info@quinel.com.mt
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F) Requester 

Thunderkick Malta LTD  

Level 5, The Mall Complex,  

Floriana, Malta 

 

G) Owner of the system/software 

Ref. to Section F) 

 

H) Companies and organizations involved in the process 

Producer(s) / Integrator(s): Ref. to Section F) 

 

Requester: Ref. to Section F) 

 

Licensee/Operator: Ref. to Section F) 

 

I) Individuals involved in the process 

On the Producer(s) / Integrator(s) side: Mr. Sven Grip, Mr. Stéphane Redon, Mr. Johnny 

Aspelin, Mr. Daniel Gjörwell, Ms. Jeanette Karlsson. 

 

On the Requester side: same as for Requester 

 

On the Licensee/Operator side: same as for Requester 

 

J) Processes, rules and parameters of the games 

Random number generator 

Type: software-based RNG 

 

Programming Language: Java 

Algorithm: Mersenne Twister 

 

Architecture 

A unique instance of Mersenne Twister is shared among the games. 

 

Usage 

All games call the unique instance of the RNG core binaries and must use it as is without 

any manipulations. 

 

Test results are reported with details into Annex II. 
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K) Protocols and specifications of the gaming system 

N.A. 

 

L) Security of the system 

N.A. 

 

M)  Critical modules 
Configurations: refer to section J for those found and evaluated. 
 
Relevant binaries: 

SHA1 Critical Type Test item Filen ame 

f2dcd4e8ed46eb5653d99ff54f60c4e4047ad4ec Yes Game logic R001 rng-implementation\gp-rng-3.5.0-RELEASE.jar 

ea01386be069745202580bd50c3de32c33f3553f Yes Game logic R001 rng-interface\gp-rng-api-3.5.0-RELEASE.jar 

 
Sources: 

SHA1 Critical Type Test item Filename 

d5e01a5f41deae3b63b46b2ccb7125278e3ebc29 Yes Game logic R001 gp-rng\...\MersenneTwister32.java 

ea8940a1cd7d561eb944c42f101ddfcd7cce2ec7 Yes Game logic R001 gp-rng-api\...\RandomNumberGenerator.java 

726a2f16d4bb551891fc2d70fd51e5f7880b2073 No 
runtime check 

process 
R001 gp-rng-test\...\DistributionVisualization.java 

72c75a15b319929b58caf2c1ee7640da56a89c4e No 
runtime check 

process 
R001 gp-rng-test\...\MersenneTwister32Data.java 

16a7236b3cdb4c790c9d2f5799e0d5ccc7db2e38 No 
runtime check 

process 
R001 gp-rng-test\...\MersenneTwister32Test.java 

 

N) Evaluation performed 

The test evaluation, required by the Requester, was completed against the: requirements 

for remote gambling devices November 16th 2015 (No. DI-678) 

 

RNG:  

Tests were performed against those functions able to extract: 

- Raw 32 bit integers 

- Scaled integer within specific ranges used within the test items: 

[0,36] 

[0,51] 

[0,99] 

[0,149] 

[0,199] 

[0,249] 

 

Refer to the Annex I for a full detailed list of requirements tested. 

Refer to the Annex II for a full detailed list of details related to RNG testing. 
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O) Testing activities applied 

- Randomness of the RNG 

- Source code inspection 

P) Additional information 

N.A. 

 

Q) Setup and application/system architecture 

Refer to sec. J) 
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R) CERTIFICATION 

Date:   March 25th, 2016      Job: J16030078 

Requester:  Thunderkick Malta LTD 

  Level 5, The Mall Complex, 

  Floriana, Malta 

Total Number of Pages: 18 

 

QUINEL M LTD certifies that the remote gambling devices examined complies with the 

Article 29(7) of the Law of the Republic of Lithuania on Gambling (order of the director of 

gaming control authority under the ministry of finance of the republic of Lithuania 

approving the requirements for remote gambling devices 16th of November 2015 No. DI-

678) 

 

Test item(s): 

 - R001: RNG,  vers. 3.5.0 

 

Refer to the Annex report for the full list of requirements satisfied. 

 

 

S) CONDITIONS 

None 

 

T) CONCLUSIONS 

QUINEL M LTD certifies that the RANDOM NUMBER GENERATOR tested complies with the 

Technical Standards requested 

 

 

Date: March 25
th

, 2016 

Signed: 

 
 
_____________________________________________  
Matteo Ferrarini – Laboratory Technical Director 

Chief Operation Officer (QUINEL M) 
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ANNEX I – REQUIREMENTS SATISFIED 

DEFINITIONS 

1.1. "client software" means software designed to conduct remote gambling and installed 

on the player device; 

1.2. "client interface" means the interface between the client's software and internet 

browser, which the player uses to interact with a remote gambling device; 

1.3. "game cycle" means the totality of all actions and communications of a remote 

gambling device occurring in the course of one game; 

1.4. "player device" means a device through which a player participates in remote 

gambling; 

1.5. "game cycle element" means a constituent part of a game, which can only be started 

after the presentation of the result of the main game and completed before the end of the game 

cycle; 

1.6. "player session" means all actions and communications carried out by a player of 

confirmed identity and a remote gambling device in the course of the period commencing when the 

player of confirmed identity connects to the remote gambling device and ending when the player 

disconnects from the device. 

2. Other terms used in the Requirements are in accord with the terms used in the Law of the 

Republic of Lithuania on gambling. 

3. Types of remote gambling employing remote gambling devices shall be as follows: 

3.1. remote betting - gambling through a remote gambling device by betting on dog or 

horse races which will not occur in objective reality (i.e. which are invented by the remote 

gambling device); 

3.2. remote bingo - gambling through remote gambling devices which imitate bingo games; 

3.3. remote gambling on a Category A machine - gambling through remote gambling 

devices which imitate gambling on a Category A machine; 

3.4. remote gambling on a Category B machine - gambling through remote gambling 

devices which imitate gambling on a Category B machine; 

remote table games - gambling through remote gambling devices which imitate table games. 

3.5. "client software" means software designed to conduct remote gambling and installed 

on the player device; 

3.6. "client interface" means the interface between the client's software and internet 

browser, which the player uses to interact with a remote gambling device; 

3.7. "game cycle" means the totality of all actions and communications of a remote 

gambling device occurring in the course of one game; 

3.8. "player device" means a device through which a player participates in remote 

gambling; 

3.9. "game cycle element" means a constituent part of a game, which can only be started 

after the presentation of the result of the main game and completed before the end of the game 

cycle; 

3.10. "player session" means all actions and communications carried out by a player of 

confirmed identity and a remote gambling device in the course of the period commencing when the 

player of confirmed identity connects to the remote gambling device and ending when the player 

disconnects from the device. 

4. Other terms used in the Requirements are in accord with the terms used in the Law of the 
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Republic of Lithuania on gambling. 

5. Types of remote gambling employing remote gambling devices shall be as follows: 

5.1. remote betting - gambling through a remote gambling device by betting on dog or 

horse races which will not occur in objective reality (i.e. which are invented by the remote 

gambling device); 

5.2. remote bingo - gambling through remote gambling devices which imitate bingo games; 

5.3. remote gambling on a Category A machine - gambling through remote gambling 

devices which imitate gambling on a Category A machine; 

5.4. remote gambling on a Category B machine - gambling through remote gambling 

devices which imitate gambling on a Category B machine; 

remote table games - gambling through remote gambling devices which imitate table games. 

5.5. "client software" means software designed to conduct remote gambling and installed 

on the player device; 

5.6. "client interface" means the interface between the client's software and internet 

browser, which the player uses to interact with a remote gambling device; 
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CHAPTER II 

BASIC REQUIREMENTS FOR REMOTE GAMBLING DEVICES 
6 Remote gambling devices must automatically check the following: 

 

6.1 the authenticity of its constituent and other components which affect the outcome of 

games, through the means of digital signature (for example SHA checksums) or other 

equivalent methods, at the time when the remote gambling device is switched on and 

then at a frequency of no more than 24 hours after switching on; and 

 

N.A. 

6.2 the authenticity of the client software (where this is used to connect a remote gambling 

device and a player device), through the means of digital signature (for example SHA 

checksums) or other equivalent methods, at the time when the client software 

establishes a connection to the remote gambling device and then at a frequency of no 

more than 24 hours after establishment of the connection. 

 

N.A. 

7 The results of authenticity checks performed by a remote gambling device must be 

stored in its database for at least 90 calendar days. 

 

N.A. 

8 Whenever a remote gambling device detects authenticity inconsistencies (errors) in its 

constituent components, the device must discontinue operation. 
N.A. 

9 Whenever a remote gambling device or client software detects authenticity 

inconsistencies in constituent components of the client software, or detects connection 

interruptions between the remote gambling device and the client software, they must 

disable the operation of client software. 

N.A. 

10 Remote gambling devices must be designed so as to have the capability to be securely 

checked, both locally and remotely, to identify at the system level any installed 

software, including components of the automatic checking software of the remote 

gambling device itself (hereinafter, "remote gambling device software") and their 

versions, using a reliable external inspection device prepared by a third party 

(hereinafter, "external inspection device"). The reliability of external inspection 

devices must be assessed by an accredited body (laboratory). 

N.A. 

11 The design of remote gambling devices must be such as to allow for checking their 

software with an external inspection device. 
N.A. 

12 Remote gambling devices must ensure that only persons authorised to do so are able to change information 

in its own records and logs of operations (switching on and off of the device, malfunctions, disabling and 

enabling of games) (hereinafter, "key operations"). When any of the said data are changed, remote gambling 

devices must log and store the following for at least 90 days: 

12.1 the changed data element; N.A. 
12.2 the initial value of the data element; N.A. 
12.3 the changed value of the data element; N.A. 
12.4 the date and time of the data element change; and N.A. 
12.5 the person who made the change. N.A. 
13 Remote gambling devices must log and store the following for at least 90 days: 

13.1 the player's unique identification number (ID); N.A. 
13.2 payments into prize pools; N.A. 
13.3 the game status (in progress, completed, etc.); N.A. 
13.4 the unique identification number of the game and table (if the game was played at a 

table); 
N.A. 

13.5 the unique identification number of the winnings table; N.A. 
13.6 the identification number and version of gambling software installed on a remote 

gambling device; 
N.A. 

13.7 the version of client software (where this is used); and N.A. 
13.8 information on the reasons for disabling and enabling games and player sessions. N.A. 
14 Remote gambling devices must have an internal clock which keeps the date and time or a built-in timestamp 

server (hereinafter, "internal clock"), which shall be used to: 

14.1 form timestamps for key operation; N.A. 
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14.2 prepare reports; N.A. 
14.3 form timestamps for bets placed and gambling operations carried out. N.A. 
15 The time kept by the internal clock of a remote gambling device must be clearly 

visible to the player at all times. 
N.A. 

16 Remote gambling devices must be able to reproduce the following gambling data for at least the last game 

played by a player: 

 

16.1 the date and time when a game starts and finishes; N.A. 
16.2 the amount of money or credits possessed by a player prior to and after a game; N.A. 
16.3 the total amount of bets; N.A. 
16.4 amounts of money won or number of credits (excluding prize pools); N.A. 
16.5 the value of prize pools won, expressed as amounts of money or number of credits; N.A. 
16.6 the total amount of money or credits won, including prize pools won; N.A. 
16.7 gambling offers; N.A. 
16.8 gambling operations and their results; N.A. 
16.9 choices made by the player while gambling and their outcomes; N.A. 
16.10 results of game cycle elements; and N.A. 
16.11 a replay of the entire game. N.A. 
17 Client software and player devices may not: 

17.1 have logic that generates game results; N.A. 
17.2 continue games after loss of connection to the remote gambling device; or N.A. 
17.3 store restricted data. N.A. 
18 Exchange of data between and among client software and player devices, except for 

chat (text, audio, video, etc.) and permitted files (photo and user description, other 

photos, etc.), shall be prohibited. 

N.A. 

19 Data transmission between remote gambling devices and client software must be 

encrypted. 
N.A. 

20 Client software functions unrelated to games must not influence gambling. N.A. 
21 Prior to initialising a player session, client software and the remote gambling device 

must detect any incompatibilities or limitations which would prevent client software 

from working adequately with the remote gambling device. 

N.A. 

22 Whenever a remote gambling device detects incompatibilities or limitations, the following must be 

performed: 

22.1 the player must be informed about the incompatibilities or limitations detected; and N.A. 
22.2 a player session must not be initialised until the incompatibilities or limitations have 

been removed. 
N.A. 

22.3 Remote gambling devices must have the capability to disable and enable all or certain 

games and player sessions. 
N.A. 

 

CHAPTER III 

BASIC REQUIREMENTS FOR GAMES CONDUCTED THROUGH 

REMOTE GAMBLING DEVICES 
23 The purpose of touching (pressing) areas depicted in the player interface must be 

clearly indicated adjacent to the respective areas and/or in the game rules. Touching 

(pressing) areas and keyboard key combinations lacking a description may not appear 

in the player interface. 

N.A. 

24 Amounts of money represented in the player interface must be in a currency which is a 

lawful payment and settlement instrument in the Republic of Lithuania. 
N.A. 

25 Any player interface or website accessible through an active link displayed in a clearly 

visible place in another player interface must at all times provide the possibility to 

familiarise oneself with the rules of the game. 

N.A. 

26 In the rules of the game, illustrations, payment tables and help screens, all claims and images must be clear 

and not be misleading to the player. They must also contain he following: 
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26.1 information on how costs related to acceptance of bets and paying of winnings will be 

shared (transfer and other costs, if any), and their amount if these costs will be 

deducted from the player's prize money; 

N.A. 

26.2 theoretical share per cent in the prize pool (where a pool is formed), detailed 

explanation on how the per cent was calculated, and explanation how the player can 

reach this per cent (e.g. use of optimal strategy); 

N.A. 

26.3 data of winnings tables (This information must include all lucky outcomes and 

combinations together with the corresponding prize payments expressed as values and 

in a currency which is a lawful payment and settlement instrument in the Republic of 

Lithuania. All prize payments and methods must be theoretically possible.); 

N.A. 

26.4 explanation of how to play all elements of the game; N.A. 
26.5 the procedure for ending and cancelling unfinished game cycles. N.A. 
27 The maximum prize must be attainable in one game cycle. N.A. 
28 Game cycles may only be started after all of the following conditions have been met: 

28.1 the player's gambling account has a sufficient amount of money; N.A. 
28.2 the player has allocated a sufficient amount of money or credit for the game; N.A. 
28.3 the player has pressed and released the game-starter button (for example, "Play") or 

performed an equivalent action. 
N.A. 

29 In addition to the main game, a game cycle may have the following game cycle elements: 

29.1 games, which determine entitlement to free games; N.A. 
29.2 bonus "second screen" games; N.A. 
29.3 games where the player has a right of choice; N.A. 
29.4 games with rules which allow allocating an additional amount of money or credits; and N.A. 
29.5 secondary gambling functions, i.e. risk options (risk taking functions). N.A. 
30 A play cycle shall be considered completed when the amount of money or credits in 

the player's respective counters is fully reached or lost. 
N.A. 

31 A play cycle shall not be considered completed when its result is undetermined or is 

not clearly visible to the player. 
N.A. 

32 Unfinished game cycles must be completed prior to starting a new game cycle. N.A. 
33 When players connect to a remote gambling device, the device must present an unfinished game cycle for 

the player to finish it. 

33.1 Where the player does not need to perform any actions in order to finish a previously 

unfinished game cycle, the remote gambling device must display to the player the final 

result of the game cycle and account for the amount of money or credits in the player's 

respective counters. 

N.A. 

33.2 Where the player does need to perform actions in order to finish a previously 

unfinished game cycle, the remote gambling device must return the player to the 

position in the game cycle where the player was prior to the game being interrupted. 
N.A. 

34 Remote gambling devices must hold any bets placed in unfinished game cycles which 

can still be completed until this is done. Remote gambling devices must clearly display 

to the player any amounts of money which are on hold in unfinished game cycles. 

N.A. 

35 In the event of remote gambling device malfunctions which prevent the completion of 

a game cycle, the remote gambling device must cancel such a cycle and refund the bets 

placed by the player. 

N.A. 

36 The following information must be visible to and easy to locate for the player at all times in the course of a 

game cycle: 

36.1 the name of the game being played; N.A. 
36.2 limits on gambling or bets, such as limits on the duration of gambling, maximum prize 

value, etc.; 
N.A. 

36.3 gambling offers; N.A. 
36.4 gambling operations and their results; N.A. 
36.5 the balance of player's current session; and N.A. 
36.6 the value of the bet placed (this information must be displayed in game cycle elements 

where the player can place or increase bets); 
N.A. 

36.7 the value of winnings in the completed game cycle (this information must be displayed 

until another game cycle is started or bet selections are changed); 
N.A. 

36.8 selections made by the player in the course of the completed game cycle (this N.A. 
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information must be displayed until another game cycle is started or until selection 

changes are made); 

36.9 the player's initial selections and player's selection options once the game cycle has 

started; 
N.A. 

36.10 values of winnings for each bet separately and total amount of winnings; N.A. 
36.11 the series and number of the special identification mark issued by the Gaming Control 

Authority under the Ministry of Finance of the Republic of Lithuania; and 
N.A. 

36.12 the identification number and version of the client software. N.A. 
37 Gambling through a player interface may not be started before the relevant counter 

readings, connection information and player's session balance for that interface have 

been updated in the remote gambling device. 

 

N.A. 

38 Gambling may not be started automatically when: 

38.1 a game is being selected; N.A. 
38.2 the player's gambling account has a sufficient amount of money for gambling; or N.A. 
38.3 the game-starter button has been pressed and held down. N.A. 
39 A game must not create a false impression for the player that the player is able to 

control the course of the game using skill. 
N.A. 

40 Gambling functions which influence the creation of any game result or outcome must 

be performed by the remote gambling device. Their performance must be independent 

of external factors and devices. 

N.A. 

41 Remote gambling devices must display each game result selected and may not change 

this result. 
N.A. 

42 Remote gambling devices which imitate real devices and their operation (revolving discs, rolling dice, 

flipping coins, dealing cards, etc.) must ensure that: 

42.1 the imitation it creates corresponds to the behaviour and appearance of the real device; N.A. 
42.2 the probability of any event which may occur in the course of the imitation must be 

equivalent to the probability of the same event occurring on the real device; 
N.A. 

42.3 when several real devices are imitated in the course of a game, the device imitations 

must be independent of each other. 
N.A. 

43 The share per cent of the prize pool (where a pool is formed) must not be less than the 

per cent stated in the rules of the game when an optimal strategy is played in 

accordance with the information provided in the rules. 

N.A. 

44 Any strategy advice or automatic delays must be fair, not be misleading, not present a 

bad choice and ensure the minimum share per cent of the prize pool. 
N.A. 

45 Players must have the possibility to adjust automatic delays and strategy. N.A. 
46 Games in which the result depends on the player's physical skill and/or reaction time to 

the gambling device shall be prohibited. 
N.A. 

47 Random number generators used in remote gambling must be statistically independent 

and evenly distributed, and their reliability level (confidence interval) must be at least 

99 %. 

PASS 

48 Any sorting or distribution method used by a remote gambling device must ensure that 

all described game results are achievable and created in accordance with prevailing 

probabilities. Any sorting and matching algorithms must not be biased. 

N.A. 

49 Random number generators must continually generate random numbers irrespective of 

whether they are being used at a given time to select a game result or not. 
PASS 

 
 

CHAPTER IV 

SPECIAL REQUIREMENTS FOR CATEGORY A AND B MACHINE GAMES 

CONDUCTED THROUGH REMOTE GAMBLING DEVICES 
50 The share per cent of a prize pool must be: 

 

50.1 no less than 90 % and no more than 100 % of the total sum of bets received for 

Category A games; and 
N.A. 

50.2 no less than 80 % and no more than 100 % of the total sum of bets received for N.A. 
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Category B games. 

51 The duration of a single game must be: 

51.1 at least 1 second for Category A games; and N.A. 
51.2 at least 3 second for Category B games. N.A. 
52 In Category B games, the maximum bet value shall be EUR 0.5, while the winnings 

per single game must not be more than 200 times greater than the amount bet. 

 

N.A. 

 

CHAPTER V 

SPECIAL REQUIREMENTS FOR TABLE GAMES CONDUCTED 

THROUGH REMOTE GAMBLING DEVICES 
53 Use of software imitating a gambler shall be prohibited. 

 
N.A. 

54 Remote gambling devices which enable players to play remote table games against one another must: 

54.1 warn players about how software imitating a gambler used by other players can 

influence the game and must provide the possibility for players to inform the gambling 

organiser about the potential use of such software; and 

N.A. 

54.2 ensure that any one player is unable to take more than one gambling seat at the table. N.A. 
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ANNEX II – RNG test details 

A) Security 

RNG output is used immediately and not stored in memory. Restarting of RNG is not performed 

programmatically and requires the entire platform to restart. Background cycling is in fact 

implemented sharing the RNG instance among all the games. 

 

B) Testing results for raw output of RNG (section 3.6.1) 

Data extraction scripts: 
bffc82e40fd4e17cc8b0a3573ddeaa58ce60755d *Estrattore.zip 

 

Data sets (3 million outcomes each, raw 32 bit integers): 
be07ad3a58bca9bdbca5649a3c17547c755e51ae *raw_3M_1.txt 

e4a6dbd88036613365e575aca890f4f76b280eff *raw_3M_2.txt 

34fdf1b14d37739cdd485e65bc86c0dac6c141ac *raw_3M_3.txt 

 

DIEHARD battery of tests 

 

Overall results:     POSITIVE 

 

Test results:  

 
BIRTHDAY SPACINGS TEST:  PASS 

OVERLAPPING 5-PERMUTATION TEST: PASS 

BINARY RANK TEST for 31x31M:  PASS 

BINARY RANK TEST for 32x32M:  PASS 

BINARY RANK TEST for 6x8M:  PASS 

BITSTREAM TEST:   PASS 

OPSO, OQSO and DNA TESTS:  PASS 

COUNT-THE-1's TEST (stream) :  PASS 

COUNT-THE-1's TEST (specific) :  PASS 

PARKING LOT TEST:   PASS 

MINIMUM DISTANCE TEST:  PASS 

3DSPHERES TEST:   PASS 

SQEEZE TEST:    PASS 

OVERLAPPING SUMS TEST:  PASS 

RUNS TEST:    PASS 

CRAPS TEST:    PASS 

 

NIST battery of tests: 

 

Overall results:     POSITIVE 

 

Test results:  
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Frequency:    PASS 

BlockFrequency:    PASS 

CumulativeSums:    PASS 

Runs:     PASS 

LongestRun:    PASS 

Rank:     PASS 

FFT:     PASS 

NonOverlappingTemplate:  PASS 

OverlappingTemplate:   PASS 

Universal:    PASS 

ApproximateEntropy:   PASS 

RandomExcursions:   PASS 

RandomExcursionsVariant:  PASS 

Serial:     PASS 

LinearComplexity:   PASS 

 

C) Testing results for scaled data or shuffled decks data (section 3.6.2) 

Data extraction scripts: 
bffc82e40fd4e17cc8b0a3573ddeaa58ce60755d *Estrattore.zip 

 

Confidence level: 99% 

 

1)  Data sets (3 million outcomes each, random extraction DOF = 36, range=[0,36] (included) ): 
7fed3b9d4464136e6a90556883ce623ac52f25e6 *36_300K_0.txt 

5d85d7a11d366be2a0ba277f5279c9214adafee7 *36_300K_1.txt 

0dbd067eb8b773622616c935732e1ad5c3be2f76 *36_300K_2.txt 

ccae19f4104bfae3f44775677de42c013d02609c *36_300K_3.txt 

f56c2c4ea06927198f9008ca6c7b8919ac34aa2c *36_300K_4.txt 

298f594018645dd455f32d5de1d3277263984b62 *36_300K_5.txt 

12441be957fa3f9b1e77a9b8e40d6429b4097c36 *36_300K_6.txt 

24f27ea7f9332cd85b5707e9c4753bd794f157da *36_300K_7.txt 

ceaa227b1b295929d1095d6f7794161baa67b31c *36_300K_8.txt 

3fb5700e8dec2b2bb50b3ecf9a6a268c43ebaee4 *36_300K_9.txt 

164b92581eea874ee881b0fe93db1f40403e3569 *36_3M_0.txt 

8cf358def90e611f1a13666ca54eb71929255662 *36_3M_1.txt 

05c8ae5ecb0a7a4d8bb3b1290d41f87ab0015546 *36_3M_2.txt 

 

2) Data sets (3 million outcomes each, random extraction DOF = 52, range=[0,51] (included) ): 
1470056e451ee7a84e8df28ca1205419bc9cd58e *52_300K_0.txt 

071ce958cd2ae553f8b0875b461c03bc673dbec8 *52_300K_1.txt 

b21492ec2c1fd4eab438cca3362a16215c083da4 *52_300K_2.txt 

229be47b788ac17dc6e90b95202d3bf1b8ed3094 *52_300K_3.txt 

cd82b98355a92b3075f8a91317230ad5db4ec10c *52_300K_4.txt 

562403c39d7436cbe850cffc9bf4c3434dee8d78 *52_300K_5.txt 

f89e8acd6f75e33a0469a658b6ec6a917b2f2936 *52_300K_6.txt 

8b3c8c5b4189f0a6af80b6086c64b4198b15a65e *52_300K_7.txt 

3c32f8281d85a12f74f05fc546350bb3e1bdadee *52_300K_8.txt 
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2748ce90b0160fdf9b44b9379eb4999e5defe147 *52_300K_9.txt 

4c46c9560d0138b95853c9605bfec229736a29d7 *52_3M_0.txt 

2f32b79eac29710633c4e143cd7901da98e6f1dd *52_3M_1.txt 

9143b59accec4ce927b7b0ec5115e387db6562bc *52_3M_2.txt 

 

3) Data sets (3 million outcomes each, random extraction DOF = 100, range=[0,99] (included) ): 
ba3028a649f64da3e89c25585d293ab9e102e1df *100_300K_0.txt 

a900151ba7695cc859d68a293ee0db3d0883b8b0 *100_300K_1.txt 

b37af1340951e7ab1ca1bba658dab07324b09973 *100_300K_2.txt 

d24195f1814ad766f5f838aed70517cc1f993931 *100_300K_3.txt 

8c0ff73793a4e9a311e965ea8c848de413d439df *100_300K_4.txt 

6c9bd752f972cf4d14de1e54d7a843591de2c3e1 *100_300K_5.txt 

0b8e438f1225a0ecf287b2a0adb0fe1f3e7e166c *100_300K_6.txt 

c56bc67bb0bb102d7c9372e0d371b6b5c16ddde7 *100_300K_7.txt 

993ccb67774d1246e1d3cf2a7ee988ea0d126e04 *100_300K_8.txt 

20b6a7651b3d0e2d67258089763a8024885bd798 *100_300K_9.txt 

d8aa52bca9395a9754a22f3e5eb2a20e1ed865b7 *100_3M_0.txt 

19a7eb7485a863efb24f1d9573ffeff9039300b4 *100_3M_1.txt 

7a0d222698b5b42ed5163d4fde23bc95912a413e *100_3M_2.txt 

 

4) Data sets (3 million outcomes each, random extraction DOF = 150, range=[0,149] (included) ): 
1009c9b23c265506829a010b708f32267a794a56 *150_300K_0.txt 

ffde58f97c39f34425c1534882722b04bddd4efe *150_300K_1.txt 

5b9313b95481e49db570e7e4bc38cf5233834c1b *150_300K_2.txt 

95417d795b2bf3011250318473bd9476dbf8bbdf *150_300K_3.txt 

0a7dab99c7682b21293430ba65ad6eab150b0106 *150_300K_4.txt 

dbb5b147a69e07a418e20d85c19a9689c7371981 *150_300K_5.txt 

3f0ff84f22b3aba3f97cf1d6667ff7cfaa714928 *150_300K_6.txt 

3e997f5a9d78bbc03c08f5f108317ba3ce993345 *150_300K_7.txt 

71415599e1d2a00d2b466ef3275de5ff9ec59089 *150_300K_8.txt 

09f9d091fa39d3abb950a17ffc655fb0a74be18f *150_300K_9.txt 

9397e8729c38b4e8fb14eab2a66741a9c4850ee4 *150_3M_0.txt 

8a12e3ed07537303ecc72688d68fb3e30ca451a5 *150_3M_1.txt 

25d7a754219112ff1544a3f234c21896805cfd7a *150_3M_2.txt 

 

5) Data sets (3 million outcomes each, random extraction DOF = 200, range=[0,199] (included) ): 
4e289ef150205676708194c5871f16e162ee1182 *200_300K_0.txt 

c264ed2030420012e4a1a01578fafe62276af0d7 *200_300K_1.txt 

01444e0c1a16eb249c613582ba0c3548192f4e86 *200_300K_2.txt 

d887073aefc42c9d92e0a2edeeb80de4adb091f0 *200_300K_3.txt 

1251f0fee2b584edb8584efd9bc0a031c32eb0bc *200_300K_4.txt 

d50368ce7c448a0d824f66d5e4817bdf24b6f7be *200_300K_5.txt 

8d34d6c69bcdca9d195fb386f8bbd75a86e8e1a6 *200_300K_6.txt 

f3eb9c9a2b71d86733ad87eeb5e7227dcf75549f *200_300K_7.txt 

52368eb9b3776d636ec5329012719cad2aa69a02 *200_300K_8.txt 

a91ab0f70e2692a92313fd63e1d9bbdd8b171957 *200_300K_9.txt 

16a5821ba6874b39119f36833fee23a3c2e4423e *200_3M_0.txt 

2eee04dcfb9c9405227f0161badecc4b131965eb *200_3M_1.txt 

7d9b912698166c72aa7c93deb03263939d9ea27b *200_3M_2.txt 
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6) Data sets (3 million outcomes each, random extraction DOF = 250, range=[0,249] (included) ): 
a33b791c01d91045ee8c6e17bc7981af1f7954be *250_300K_0.txt 

d1f11c42553527ab7671437a4839561b6eb68e73 *250_300K_1.txt 

c25e476d8f1f71e3004cc6ff068643aefa20c0cf *250_300K_2.txt 

dd9865baea59ea500d9faac9868f6565d1098a9e *250_300K_3.txt 

566df8c7b3ad0ec90a15c6993a137576529f99f0 *250_300K_4.txt 

2c4917c595760e2c08912da0fa6e96ab604d8c32 *250_300K_5.txt 

3b326ef8100d2e3540ec50a85728bc751400a76e *250_300K_6.txt 

bdb3a57fb9a69760f92db54b0f9b0a881bc04c67 *250_300K_7.txt 

40a793795287431448f73bcc636ba44d5512bcfc *250_300K_8.txt 

d8570904f8f4f6e79be026af31bc2893b89e3170 *250_300K_9.txt 

4cfb3f90aa771333398a893464a4ef235003775f *250_3M_0.txt 

0fc0fdd0a8446cdcbdf2cf6fae127ef3b7ec672a *250_3M_1.txt 

28cb8ca81637c7a80beae9026066d41235270499 *250_3M_2.txt 

 

Overall results:     POSITIVE 

 

Test results:  

 
UNIFORM DISTRIBUTION / FREQUENCY: PASS 

STATISTICAL INDEPENDENCE (Chi square): PASS 

RUNS TESTS:    PASS 

SELF-CORRELATION:   PASS 

CROSS-CORRELATION:   PASS 

 
 
 
 

END 

OF 

DOCUMENT 

 

 


