
UUUUPPPPCCCC    OOOOvvvveeeerrrrvvvviiiieeeewwww    aaaannnndddd    UUUUppppddddaaaatttteeee

GGGGrrrreeeegggg    FFFFiiiisssscccchhhheeeerrrr
CCCCrrrraaaayyyy    IIIInnnncccc....

ggggssssffff@@@@ccccrrrraaaayyyy....ccccoooommmm



2222

WWWWhhhhaaaatttt    iiiissss    UUUUPPPPCCCC????

• UUUUnnnniiiiffffiiiieeeedddd    PPPPaaaarrrraaaalllllllleeeellll    CCCC
• SSSSyyyynnnnttttaaaaccccttttiiiicccc    eeeexxxxtttteeeennnnssssiiiioooonnnn    ttttoooo    SSSSttttaaaannnnddddaaaarrrrdddd    CCCC
• DDDDeeeessssiiiiggggnnnneeeedddd    bbbbyyyy    IIIIDDDDAAAA    CCCCCCCCSSSS,,,,    UUUUCCCC----BBBBeeeerrrrkkkkeeeelllleeeeyyyy,,,,

LLLLAAAANNNNLLLL
• SSSSPPPPMMMMDDDD    pppplllluuuussss    HHHHPPPPFFFF----lllliiiikkkkeeee    ddddaaaattttaaaa    aaaannnndddd    wwwwoooorrrrkkkk

ddddiiiissssttttrrrriiiibbbbuuuuttttiiiioooonnnn    ffffeeeeaaaattttuuuurrrreeeessss



3333

UUUUPPPPCCCC    EEEExxxxaaaammmmpppplllleeeessss

sssshhhhaaaarrrreeeedddd    ddddoooouuuubbbblllleeee    aaaa[[[[11110000]]]];;;;
…………
uuuuppppcccc____ffffoooorrrraaaallllllll((((    iiii====0000;;;;    iiii<<<<11110000;;;;    iiii++++++++;;;;    aaaa[[[[iiii]]]]    ))))    {{{{

aaaa[[[[iiii]]]]    ====    1111....0000;;;;
}}}}

Thread 0 Thread 1 Thread 2 Thread 3

aaaa[[[[0000]]]] aaaa[[[[1111]]]] aaaa[[[[2222]]]] aaaa[[[[3333]]]]
aaaa[[[[7777]]]]aaaa[[[[6666]]]]aaaa[[[[5555]]]]

aaaa[[[[9999]]]]aaaa[[[[8888]]]]
aaaa[[[[4444]]]]



4444

UUUUPPPPCCCC    EEEExxxxaaaammmmpppplllleeeessss

sssshhhhaaaarrrreeeedddd    ddddoooouuuubbbblllleeee    aaaa[[[[3333]]]][[[[TTTTHHHHRRRREEEEAAAADDDDSSSS]]]];;;;

Thread 0 Thread 1 Thread 2 Thread 3

aaaa[[[[0000]]]][[[[0000]]]] aaaa[[[[0000]]]][[[[1111]]]] aaaa[[[[0000]]]][[[[2222]]]] aaaa[[[[0000]]]][[[[3333]]]]

aaaa[[[[1111]]]][[[[1111]]]]

aaaa[[[[2222]]]][[[[1111]]]]aaaa[[[[2222]]]][[[[0000]]]]

aaaa[[[[1111]]]][[[[0000]]]] aaaa[[[[1111]]]][[[[2222]]]]

aaaa[[[[2222]]]][[[[2222]]]]

aaaa[[[[1111]]]][[[[3333]]]]

aaaa[[[[2222]]]][[[[3333]]]]



5555

WWWWhhhhyyyy    aaaa    CCCCrrrraaaayyyy    UUUUPPPPCCCC    SSSSuuuubbbbsssseeeetttt????

• FFFFuuuullllllll    UUUUPPPPCCCC    iiiissss    ““““llllaaaarrrrggggeeee””””;;;;    mmmmaaaannnnyyyy
ccccoooommmmbbbbiiiinnnnaaaattttiiiioooonnnn    ooooffff    aaaarrrrrrrraaaayyyy    sssshhhhaaaappppeeeessss    aaaannnndddd
ddddiiiissssttttrrrriiiibbbbuuuuttttiiiioooonnnnssss

• FFFFuuuullllllll    UUUUPPPPCCCC    ssssuuuuppppppppoooorrrrttttssss    sssseeeevvvveeeerrrraaaallll    """"ssssttttyyyylllleeeessss""""    ooooffff
ddddiiiissssttttrrrriiiibbbbuuuutttteeeedddd    mmmmeeeemmmmoooorrrryyyy    pppprrrrooooggggrrrraaaammmmmmmmiiiinnnngggg

• CCCCrrrraaaayyyy    UUUUPPPPCCCC    SSSSuuuubbbbsssseeeetttt    ffffooooccccuuuusssseeeessss    oooonnnn    """"DDDDaaaattttaaaa
PPPPaaaassssssssiiiinnnngggg““““    ssssttttyyyylllleeee



6666

DDDDaaaattttaaaa    PPPPaaaassssssssiiiinnnngggg

• AAAAKKKKAAAA    OOOOnnnneeee----ssssiiiiddddeeeedddd    CCCCoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn
• SSSSPPPPMMMMDDDD    ((((SSSSiiiinnnngggglllleeee    PPPPrrrrooooggggrrrraaaammmm,,,,    MMMMuuuullllttttiiiipppplllleeee    DDDDaaaattttaaaa))))
• RRRReeeepppplllliiiiccccaaaatttteeeedddd    ddddaaaattttaaaa    aaaannnndddd    eeeexxxxeeeeccccuuuuttttiiiioooonnnn    aaaaccccrrrroooossssssss    PPPPEEEEssss
• EEEExxxxpppplllliiiicccciiiitttt    ccccoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn    ((((lllliiiikkkkeeee    MMMMPPPPIIII))))
• DDDDiiiirrrreeeecccctttt    rrrreeeeaaaaddddssss    aaaannnndddd    wwwwrrrriiiitttteeeessss    ttttoooo    ooootttthhhheeeerrrr    PPPPEEEE''''ssss    DDDDaaaattttaaaa
• LLLLiiiibbbbrrrraaaarrrryyyy----bbbbaaaasssseeeedddd    ((((SSSSHHHHMMMMEEEEMMMM))))
• SSSSyyyynnnnttttaaaaxxxx----bbbbaaaasssseeeedddd    ((((CCCCoooo----aaaarrrrrrrraaaayyyy    FFFFoooorrrrttttrrrraaaannnn,,,,    UUUUPPPPCCCC))))



7777

HHHHaaaalllloooo    EEEExxxxcccchhhhaaaannnnggggeeee::::    MMMMPPPPIIII

ddddoooouuuubbbblllleeee    aaaaiiii[[[[6666]]]][[[[iiiihhhhpppp]]]][[[[iiiipppp]]]];;;;
............
mmmmppppiiii____sssseeeennnndddd____iiiinnnniiiitttt((((    &&&&aaaaiiii[[[[0000]]]][[[[0000]]]][[[[0000]]]],,,,                iiiihhhhpppp****iiiipppp,,,,    mmmmppppiiii____rrrreeeeaaaallll,,,,    tttthhhhdddd[[[[nnnnpppp++++1111]]]],,,,    

                                                9999999900005555,,,,    mmmmppppiiii____ccccoooommmmmmmm____wwwwoooorrrrlllldddd,,,,    &&&&mmmmppppiiiirrrreeeeqqqq[[[[1111]]]]    ))));;;;
mmmmppppiiii____sssseeeennnndddd____iiiinnnniiiitttt((((    &&&&aaaaiiii[[[[1111]]]][[[[0000]]]][[[[0000]]]],,,,    2222****iiiihhhhpppp****iiiipppp,,,,    mmmmppppiiii____rrrreeeeaaaallll,,,,    tttthhhhdddd[[[[nnnnpppp----1111]]]],,,,    

                                                9999999900005555,,,,    mmmmppppiiii____ccccoooommmmmmmm____wwwwoooorrrrlllldddd,,,,    &&&&mmmmppppiiiirrrreeeeqqqq[[[[2222]]]]    ))));;;;
mmmmppppiiii____rrrreeeeccccvvvv____iiiinnnniiiitttt((((    &&&&aaaaiiii[[[[3333]]]][[[[0000]]]][[[[0000]]]],,,,                iiiihhhhpppp****iiiipppp,,,,    mmmmppppiiii____rrrreeeeaaaallll,,,,    tttthhhhdddd[[[[nnnnpppp----1111]]]],,,,    

9999999900005555,,,,    mmmmppppiiii____ccccoooommmmmmmm____wwwwoooorrrrlllldddd,,,,    &&&&mmmmppppiiiirrrreeeeqqqq[[[[3333]]]]    ))));;;;
mmmmppppiiii____rrrreeeeccccvvvv____iiiinnnniiiitttt((((    &&&&aaaaiiii[[[[4444]]]][[[[0000]]]][[[[0000]]]],,,,    2222****iiiihhhhpppp****iiiipppp,,,,    mmmmppppiiii____rrrreeeeaaaallll,,,,    tttthhhhdddd[[[[nnnnpppp++++1111]]]],,,,    

                                            9999999900005555,,,,    mmmmppppiiii____ccccoooommmmmmmm____wwwwoooorrrrlllldddd,,,,    &&&&mmmmppppiiiirrrreeeeqqqq[[[[4444]]]]    ))));;;;
mmmmppppiiii____ssssttttaaaarrrrttttaaaallllllll((((    4444,,,,    mmmmppppiiiirrrreeeeqqqq    ))));;;;
mmmmppppiiii____wwwwaaaaiiiittttaaaallllllll    ((((    4444,,,,    mmmmppppiiiirrrreeeeqqqq,,,,    mmmmppppiiiissssttttaaaatttt    ))))



8888

HHHHaaaalllloooo    EEEExxxxcccchhhhaaaannnnggggeeee::::    SSSSHHHHMMMMEEEEMMMM

ddddoooouuuubbbblllleeee    aaaaiiii[[[[6666]]]][[[[iiiihhhhpppp]]]][[[[iiiipppp]]]];;;;
............
sssshhhhmmmmeeeemmmm____bbbbaaaarrrrrrrriiiieeeerrrr____aaaallllllll(((())));;;;
sssshhhhmmmmeeeemmmm____ggggeeeetttt____66664444((((    &&&&aaaaiiii[[[[3333]]]][[[[0000]]]][[[[0000]]]],,,,    &&&&aaaaiiii[[[[0000]]]][[[[0000]]]][[[[0000]]]],,,,                iiiihhhhpppp****iiiipppp,,,,

                        tttthhhhdddd[[[[nnnnpppp----1111]]]]    ))));;;;
sssshhhhmmmmeeeemmmm____ggggeeeetttt____66664444((((    &&&&aaaaiiii[[[[4444]]]][[[[0000]]]][[[[0000]]]],,,,    &&&&aaaaiiii[[[[1111]]]][[[[0000]]]][[[[0000]]]],,,,    2222****iiiihhhhpppp****iiiipppp,,,,

                        tttthhhhdddd[[[[nnnnpppp++++1111]]]]    ))));;;;
sssshhhhmmmmeeeemmmm____bbbbaaaarrrrrrrriiiieeeerrrr____aaaallllllll(((())));;;;



9999

HHHHaaaalllloooo    EEEExxxxcccchhhhaaaannnnggggeeee::::    CCCCrrrraaaayyyy    UUUUPPPPCCCC    SSSSuuuubbbbsssseeeetttt
((((RRRRiiiigggghhhhttttmmmmoooosssstttt    PPPPEEEE    DDDDiiiimmmmeeeennnnssssiiiioooonnnn))))

sssshhhhaaaarrrreeeedddd    ddddoooouuuubbbblllleeee    aaaaiiii[[[[6666]]]][[[[iiiihhhhpppp]]]][[[[iiiipppp]]]][[[[TTTTHHHHRRRREEEEAAAADDDDSSSS]]]];;;;
............
uuuuppppcccc____bbbbaaaarrrrrrrriiiieeeerrrr(((())));;;;
ffffoooorrrr    ((((    jjjj====0000;;;;    jjjj<<<<iiiihhhhpppp;;;;    jjjj++++++++    )))){{{{

ffffoooorrrr    ((((    iiii====0000;;;;    iiii<<<<iiiipppp;;;;    iiii++++++++    )))){{{{
aaaaiiii[[[[3333]]]][[[[jjjj]]]][[[[iiii]]]][[[[MMMMYYYYTTTTHHHHRRRREEEEAAAADDDD]]]]    ====    aaaaiiii[[[[0000]]]][[[[jjjj]]]][[[[iiii]]]][[[[tttthhhhdddd[[[[nnnnpppp----1111]]]]]]]];;;;
aaaaiiii[[[[4444]]]][[[[jjjj]]]][[[[iiii]]]][[[[MMMMYYYYTTTTHHHHRRRREEEEAAAADDDD]]]]    ====    aaaaiiii[[[[1111]]]][[[[jjjj]]]][[[[iiii]]]][[[[tttthhhhdddd[[[[nnnnpppp++++1111]]]]]]]];;;;
aaaaiiii[[[[5555]]]][[[[jjjj]]]][[[[iiii]]]][[[[MMMMYYYYTTTTHHHHRRRREEEEAAAADDDD]]]]    ====    aaaaiiii[[[[2222]]]][[[[jjjj]]]][[[[iiii]]]][[[[tttthhhhdddd[[[[nnnnpppp++++1111]]]]]]]];;;;

}}}}
}}}}
uuuuppppcccc____bbbbaaaarrrrrrrriiiieeeerrrr(((())));;;;



11110000

TTTThhhheeee    CCCCrrrraaaayyyy    UUUUPPPPCCCC    SSSSuuuubbbbsssseeeetttt

• SSSShhhhaaaarrrreeeedddd    aaaarrrrrrrraaaayyyyssss    mmmmuuuusssstttt    hhhhaaaavvvveeee    ccccyyyycccclllliiiicccc    oooorrrr    bbbblllloooocccckkkk
ddddiiiissssttttrrrriiiibbbbuuuuttttiiiioooonnnn....

• CCCCyyyycccclllliiiicccc    mmmmuuuusssstttt    hhhhaaaavvvveeee    rrrriiiigggghhhhttttmmmmoooosssstttt    eeeexxxxtttteeeennnntttt    bbbbeeee
mmmmuuuullllttttiiiipppplllleeee    ooooffff    TTTTHHHHRRRREEEEAAAADDDDSSSS....

• BBBBlllloooocccckkkk    mmmmuuuusssstttt    hhhhaaaavvvveeee    lllleeeeffffttttmmmmoooosssstttt        eeeexxxxtttteeeennnntttt    bbbbeeee
mmmmuuuullllttttiiiipppplllleeee    ooooffff    TTTTHHHHRRRREEEEAAAADDDDSSSS....

• ““““uuuuppppcccc____ffffoooorrrraaaallllllll""""    nnnnooootttt    ssssuuuuppppppppoooorrrrtttteeeedddd    ((((nnnnooootttt    eeeesssssssseeeennnnttttiiiiaaaallll
ffffoooorrrr    ddddaaaattttaaaa    ppppaaaassssssssiiiinnnngggg))))



11111111

AAAAddddvvvvaaaannnnttttaaaaggggeeeessss    ooooffff    DDDDaaaattttaaaa    PPPPaaaassssssssiiiinnnngggg    oooovvvveeeerrrr
MMMMeeeessssssssaaaaggggeeee    PPPPaaaassssssssiiiinnnngggg

• OOOOnnnnllllyyyy    oooonnnneeee    ssssiiiiddddeeee    ooooffff    ccccoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn    nnnneeeeeeeeddddssss    ttttoooo    bbbbeeee
pppprrrrooooggggrrrraaaammmmmmmmeeeedddd,,,,    hhhheeeennnncccceeee    lllleeeessssssss    rrrreeeedddduuuunnnnddddaaaannnnccccyyyy,,,,    mmmmoooorrrreeee
mmmmaaaaiiiinnnnttttaaaaiiiinnnnaaaabbbbiiiilllliiiittttyyyy

• RRRReeeedddduuuucccceeeedddd    ccccoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn    ttttiiiimmmmeeee    oooovvvveeeerrrrhhhheeeeaaaadddd,,,,    hhhheeeennnncccceeee
bbbbeeeetttttttteeeerrrr    ssssccccaaaallllaaaabbbbiiiilllliiiittttyyyy    ((((ffffoooorrrr    ssssuuuuppppppppoooorrrrttttiiiinnnngggg    hhhhaaaarrrrddddwwwwaaaarrrreeee,,,,    ssssuuuucccchhhh
aaaassss    TTTT3333EEEE,,,,    SSSSVVVV2222))))



11112222

AAAAddddvvvvaaaannnnttttaaaaggggeeeessss    ooooffff    CCCCrrrraaaayyyy    UUUUPPPPCCCC    SSSSuuuubbbbsssseeeetttt
oooovvvveeeerrrr    SSSSHHHHMMMMEEEEMMMM

• EEEElllliiiimmmmiiiinnnnaaaatttteeeessss    ffffuuuunnnnccccttttiiiioooonnnn    ccccaaaallllllllssss    ffffoooorrrr    ccccoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn
• MMMMoooorrrreeee    rrrreeeeaaaaddddaaaabbbblllleeee,,,,    hhhheeeennnncccceeee    mmmmoooorrrreeee    mmmmaaaaiiiinnnnttttaaaaiiiinnnnaaaabbbblllleeee
• TTTTrrrraaaannnnssssffffeeeerrrr    ssssiiiizzzzeeee    aaaannnndddd    ttttyyyyppppeeee    iiiimmmmpppplllliiiicccciiiitttt,,,,    hhhheeeennnncccceeee    mmmmoooorrrreeee

rrrreeeelllliiiiaaaabbbblllleeee
• AAAAlllllllloooowwwwssss    ccccoooommmmppppiiiilllleeeerrrr    ttttoooo    uuuunnnnddddeeeerrrrssssttttaaaannnndddd,,,,    oooovvvveeeerrrrllllaaaapppp

ccccoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn,,,,    aaaavvvvooooiiiidddd    mmmmeeeemmmmoooorrrryyyy----ttttoooo----mmmmeeeemmmmoooorrrryyyy    ccccooooppppyyyy
((((ffffoooorrrr    ssssuuuuppppppppoooorrrrttttiiiinnnngggg    hhhhaaaarrrrddddwwwwaaaarrrreeee,,,,    ssssuuuucccchhhh    aaaassss    TTTT3333EEEE,,,,    SSSSVVVV2222))))



11113333

OOOOvvvveeeerrrrllllaaaappppppppiiiinnnngggg    CCCCoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn,,,,
CCCCoooommmmppppuuuuttttaaaattttiiiioooonnnn

FFFFiiiinnnniiiitttteeee    ddddiiiiffffffffeeeerrrreeeennnncccciiiinnnngggg    oooonnnn    rrrreeeeccccttttaaaannnngggguuuullllaaaarrrr    ggggrrrriiiidddd

sssshhhhaaaarrrreeeedddd    ddddoooouuuubbbblllleeee    uuuu[[[[nnnnrrrroooowwww]]]][[[[TTTTHHHHRRRREEEEAAAADDDDSSSS]]]];;;;
ddddoooouuuubbbblllleeee    nnnneeeewwww____uuuu[[[[nnnnrrrroooowwww]]]];;;;
............
ffffoooorrrr    ((((    iiii====0000;;;;    iiii<<<<nnnnrrrroooowwww;;;;    iiii++++++++    ))))    {{{{

nnnneeeewwww____uuuu[[[[iiii]]]]    ====    nnnneeeewwww____uuuu[[[[iiii]]]]    ++++    uuuu[[[[iiii]]]][[[[lllleeeefffftttt]]]]    ++++    uuuu[[[[iiii]]]][[[[rrrriiiigggghhhhtttt]]]];;;;
}}}}



11114444

UUUUPPPPCCCC    AAAAvvvvaaaaiiiillllaaaabbbbiiiilllliiiittttyyyy

• SSSSVVVV2222    FFFFCCCCSSSS
• AAAAvvvvaaaaiiiillllaaaabbbblllleeee    oooonnnn    CCCCoooommmmppppaaaaqqqq,,,,    SSSSGGGGIIII    ppppllllaaaattttffffoooorrrrmmmmssss
• IIIInnnn    ddddeeeevvvveeeellllooooppppmmmmeeeennnntttt    aaaatttt    SSSSUUUUNNNN,,,,    HHHHPPPP,,,,    IIIIBBBBMMMM
• OOOOppppeeeennnn    ssssoooouuuurrrrcccceeee    iiiinnnn    ddddeeeevvvveeeellllooooppppmmmmeeeennnntttt,,,,    DDDDOOOOEEEE    ggggrrrraaaannnntttt,,,,

hhhhttttttttpppp::::////////wwwwwwwwwwww....ppppmmmmooooddddeeeellllssss....oooorrrrgggg



11115555

CCCCoooonnnncccclllluuuussssiiiioooonnnn

• CCCCrrrraaaayyyy    UUUUPPPPCCCC    SSSSuuuubbbbsssseeeetttt    ddddeeeessssiiiiggggnnnneeeedddd    ttttoooo    ssssuuuuppppppppoooorrrrtttt
ddddaaaattttaaaa    ppppaaaassssssssiiiinnnngggg

• CCCCrrrraaaayyyy    UUUUPPPPCCCC    SSSSuuuubbbbsssseeeetttt    ooooffffffffeeeerrrrssss    aaaa    mmmmeeeetttthhhhoooodddd    ffffoooorrrr
iiiimmmmpppprrrroooovvvviiiinnnngggg    ppppeeeerrrrffffoooorrrrmmmmaaaannnncccceeee,,,,    mmmmaaaaiiiinnnnttttaaaaiiiinnnnaaaabbbbiiiilllliiiittttyyyy
aaaannnndddd    rrrreeeelllliiiiaaaabbbbiiiilllliiiittttyyyy    ooooffff    eeeexxxxpppplllliiiicccciiiitttt    ccccoooommmmmmmmuuuunnnniiiiccccaaaattttiiiioooonnnn    CCCC
ccccooooddddeeeessss

• UUUUPPPPCCCC    aaaavvvvaaaaiiiillllaaaabbbblllleeee    ssssoooooooonnnn    oooonnnn    mmmmoooosssstttt    ppppllllaaaattttffffoooorrrrmmmmssss



11116666

BBBBiiiibbbblllliiiiooooggggrrrraaaapppphhhhyyyy

• EEEEllll----GGGGhhhhaaaazzzzaaaawwwwiiii,,,,    TTTTaaaarrrreeeekkkk    AAAA....,,,,    CCCCaaaarrrrllllssssoooonnnn,,,,    WWWWiiiilllllllliiiiaaaammmm    WWWW....,,,,
DDDDrrrraaaappppeeeerrrr,,,,    JJJJeeeesssssssseeee    MMMM....,,,,    """"UUUUPPPPCCCC    LLLLaaaannnngggguuuuaaaaggggeeee    SSSSppppeeeecccciiiiffffiiiiccccaaaattttiiiioooonnnnssss
VVVV1111....0000““““,,,,    hhhhttttttttpppp::::////////hhhhppppcccc....ggggmmmmuuuu....eeeedddduuuu////~~~~uuuuppppcccc////,,,,    FFFFeeeebbbbrrrruuuuaaaarrrryyyy,,,,
2222000000001111

• NNNNuuuummmmrrrriiiicccchhhh,,,,    RRRR....WWWW....    aaaannnndddd    RRRReeeeiiiidddd,,,,    JJJJ....KKKK....,,,,    """"CCCCoooo----aaaarrrrrrrraaaayyyy    FFFFoooorrrrttttrrrraaaannnn
ffffoooorrrr    PPPPaaaarrrraaaalllllllleeeellll    PPPPrrrrooooggggrrrraaaammmmmmmmiiiinnnngggg"""",,,,    tttteeeecccchhhhnnnniiiiccccaaaallll    rrrreeeeppppoooorrrrtttt    RRRRAAAALLLL----
TTTTRRRR----1111999999998888----000066660000,,,,                    RRRRuuuutttthhhheeeerrrrffffoooorrrrdddd    AAAApppppppplllleeeettttoooonnnn
LLLLaaaabbbboooorrrraaaattttoooorrrryyyy,,,,    OOOOxxxxoooonnnn    OOOOXXXX11111111    0000QQQQXXXX,,,,    UUUUKKKK,,,,    AAAAuuuugggguuuusssstttt
1111999999998888,,,,
ffffttttpppp::::////////mmmmaaaattttiiiissssaaaa....cccccccc....rrrrllll....aaaacccc....uuuukkkk////ppppuuuubbbb////rrrreeeeppppoooorrrrttttssss////nnnnrrrrRRRRAAAALLLL999988880000
66660000....ppppssss....ggggzzzz


