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Caveats
The results presented in this document are a summary of the testing work undertaken. This report is subject
to a number of caveats, including:

• All items provided for inspection and/or testing are declared by the customer to be configured identically to
those in commercial use, with the exception of operator-configurable aspects that will not have a bearing
on fairness and compliance.

All efforts have been taken to ensure that the testing undertaken was as exhaustive as necessary to
demonstrate compliance or non-compliance. GLI UK Gaming Ltd (GLI UK) takes on trust that all test items
(including all hardware and software), all documentation and all communications are accurate, truthful and that
there is no intention to deceive or subvert the assessment of compliance.
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Test Item Details
Critical Components

File name SHA-1 checksum
BPRNG.dll 2082c17eca527ba76356d63c870dccf010f9b35b
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RNG Evaluation
Scope
The random number generator (RNG) was assessed for suitability with Bingo, Blackjack games, Keno,
Lotteries, Poker, Reels and Roulette gaming applications through static analysis of source code and statistical
analysis of data generated using the supplied test utility.
The analysis undertaken is intended to confirm that the implementation and instantiation methods comply with
the requirements of the jurisdictions in the scope of the assessment.

Technical Analysis

Manufacturer Blueprint

Product BPRandom

Version / serial number V2.0.0.1

Platform supplier N/A RNG-only test

Platform version N/A RNG-only test

Type of RNG Software

Random / pseudorandom Pseudorandom

RNG shared The RNG is shared by multiple games running on the same
platform instance.

Coded language C#

Algorithm ISAAC

Bit depth 32 bits

Period Average of 2^8295; min of 2^40

Verified draw types With / Without

Verified degrees of freedom (DoF) 0-36, 0-51, 0-255, 0-51V, 2^32-2

Location of data generation Generated by GLI UK

Date of generation 02/10/2019, 07/10/2019

Threading Single thread

Background cycling Not present, is cryptographically strong and has background
activity.

Cryptographic Yes

Seeded securely Yes



Commercial-in-Confidence RN/385/BPR/19/001/UK/RTS/01

Final Functionality Evaluation Report - Random Number Generator (RNG)

GLI UK Gaming Ltd Page 6 of 13 29 October 2019

Empirical Testing
Please refer to the Appendices for details of the tests applied.
The test results are summarised as follows:

Analysis of 1 set of 32 million raw numbers between 0 and 2^32 - 1 (inclusive)

Test name Sample size Test result
Frequency (Monobits) Test 32,000,000 Pass

Frequency Test within a Block 32,000,000 Pass

Runs Test 32,000,000 Pass

Longest Run of Ones in a Block 32,000,000 Pass

Binary Matrix Rank Test 32,000,000 Pass

Discrete Fourier Transform (Spectral)
Test

32,000,000 Pass

Non-overlapping Template Matching Test 32,000,000 Pass

Maurer's "Universal Statistical" Test 32,000,000 Pass

Linear Complexity Test 32,000,000 Pass

Serial Test 32,000,000 Pass

Approximate Entropy Test 32,000,000 Pass

Cumulative Sums (Cumsum) Test 32,000,000 Pass

Random Excursions Test 32,000,000 Pass

Random Excursions Variant Test 32,000,000 Pass

In summary, the data set passed the NIST suite of tests at the 95% confidence level, confirming that the software
RNG is functioning correctly from a bitwise randomness perspective.

Analysis of 3 sets of 3 million raw numbers between 0 and 2^32 - 1 (inclusive)

Test name Sample size Test result
Birthday Spacing Test 3x 3,000,000 Pass

Overlapping 5-permutations Test 3x 3,000,000 Pass

Binary Rank 31x31 Test 3x 3,000,000 Pass

Binary Rank 32x32 Test 3x 3,000,000 Pass

Binary Rank 6x8 Test 3x 3,000,000 Pass

Bitstreams Test 3x 3,000,000 Pass

OPSO Test 3x 3,000,000 Pass

OQSO Test 3x 3,000,000 Pass

DNA Test 3x 3,000,000 Pass

Count the 1's (Specific Bytes) Test 3x 3,000,000 Pass

Count the 1's (Stream of Bytes) Test 3x 3,000,000 Pass

Parking Lot Test 3x 3,000,000 Pass

Minimum Distance Test 3x 3,000,000 Pass

3-D Spheres Test 3x 3,000,000 Pass

Squeeze Test 3x 3,000,000 Pass

Overlapping Sums Test 3x 3,000,000 Pass

Runs Test 3x 3,000,000 Pass

Craps Test 3x 3,000,000 Pass

In summary, the data set passed the Diehard suite of tests at the 99% confidence level, confirming that the
software RNG is functioning correctly from a bitwise randomness perspective.
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Analysis of 40 sets of 1 million scaled numbers between 0 and 36 (inclusive)

Test name Sample size Test result
Frequency Test (Equidistribution Test) 40,000,000 Pass

Serial Test (Non-overlapping Pairs) 40,000,000 Pass

Gap Test 40,000,000 Pass

Poker Test (Partition Test) 40,000,000 Pass

Permutation Test 40,000,000 Pass

Run Test 40,000,000 Pass

An additional assessment was applied across multiple sets of observations to ensure consistency with the
expected behaviour of a high quality random number generator at the 95% confidence level. The frequency of
occurrences of the possible outcomes was as expected for a random distribution and the outcomes covered
the full range of possibilities.

Analysis of 40 sets of 1 million scaled numbers between 0 and 51 (inclusive)

Test name Sample size Test result
Frequency Test (Equidistribution Test) 40,000,000 Pass

Serial Test (Non-overlapping Pairs) 40,000,000 Pass

Gap Test 40,000,000 Pass

Poker Test (Partition Test) 40,000,000 Pass

Permutation Test 40,000,000 Pass

Run Test 40,000,000 Pass

An additional assessment was applied across multiple sets of observations to ensure consistency with the
expected behaviour of a high quality random number generator at the 95% confidence level. The frequency of
occurrences of the possible outcomes was as expected for a random distribution and the outcomes covered
the full range of possibilities.

Analysis of 50 sets of 1 million scaled numbers between 0 and 255 (inclusive)

Test name Sample size Test result
Frequency Test (Equidistribution Test) 50,000,000 Pass

Serial Test (Non-overlapping Pairs) 50,000,000 Pass

Gap Test 50,000,000 Pass

Poker Test (Partition Test) 50,000,000 Pass

Permutation Test 50,000,000 Pass

Run Test 50,000,000 Pass

An additional assessment was applied across multiple sets of observations to ensure consistency with the
expected behaviour of a high quality random number generator at the 95% confidence level. The frequency of
occurrences of the possible outcomes was as expected for a random distribution and the outcomes covered
the full range of possibilities.

Analysis of 1 million sets of shuffled numbers between 0 and 51 (inclusive)

Test name Sample size Test result
Frequency Test (Equidistribution Test) 1,000,000 shuffles Pass

Serial Test (Non-overlapping Pairs) 1,000,000 shuffles Pass

Gap Test 1,000,000 shuffles Pass

Poker Test (Partition Test) 1,000,000 shuffles Pass

Permutation Test 1,000,000 shuffles Pass

Run Test 1,000,000 shuffles Pass
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An additional assessment was applied across multiple sets of observations to ensure consistency with the
expected behaviour of a high quality random number generator at the 95% confidence level. The frequency of
occurrences of the possible outcomes was as expected for a random distribution and the outcomes covered
the full range of possibilities.

Summary
The RNG passed the NIST and DIEHARD bitwise tests for randomness. The RNG also passed a series of
Knuth tests described in the appendices.
No deviations or biases were detected from the RNG in the generated data and the RNG is deemed suitable
for the intended gaming applications.
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Assessment

Section Subsection Compliant Observation Potential Issue Not Applicable

UK_RTS RTS 7 – Generation of
random outcomes

7A:1

7A:2 [01]

7A:3 [01]

[01] Out of scope.



Commercial-in-Confidence RN/385/BPR/19/001/UK/RTS/01

Final Functionality Evaluation Report - Random Number Generator (RNG)

GLI UK Gaming Ltd Page 10 of 13 29 October 2019

Appendix
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END OF REPORT
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