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Part  2:  Identification and Significance  of  the  Opportunity 
 
W e  in te n d  to  b u i ld  a  b lo ck ch a in  b a se d  d e ce n tra l iz e d  p la t fo rm  to  m a p  la n d ,  se a ,  
a n d  a tm osp h eric  d a ta  in to  3  sq u a re  m eter  cu b es  u s in g  a  3 -d im en sion a l  m a tr ix ,  
w ith  n o m en cla tu re  th a t  u n iq u ely  id en t i f ies  S o u rceC u b es T M .  W e  crea te  
id en t i f ica t io n  ta g s  to  a l lo w  to k en iza t io n ,  a n d  ea ch  cu b e  ca n  b e  stru ctu red  in to  
S m a rt  co n tra cts .  T h e  in ter -cu b e  in te ra ct io n  b e tw e e n  S o u rce C u b e s T M  o ccu rs  
th ro u g h  a  d a ta  e x ch a n g e  la y e r  w ith  a  te m p o ra l  d im e n sio n ,  a l lo w in g  fo r  d a ta  to  b e  
ta g g e d  to  sp e c i f ic  t im e sta m p s  a n d  co m p a re d  a g a in st  b e n ch m a rk e d  h isto r ica l  d a ta  
a n d  fu tu re  tren d s .  
 
T h e  m icro -m a p p in g  o f  e n v iro n m e n ta l  d a ta  (a n d  o th e r  3 rd  p a rty  d a ta )  to  la n d  
a ssets  o w n e d  b y  sp e c i f ic  u n d e rse rv e d  co m m u n it ie s  a n d  tr ib a l  te rr ito r ie s ,  o fte n  
lo ca ted  in  ex trem e rem o te  lo ca t io n s ,  is  essen t ia l  to  p ro v id in g  m ea su ra b le  resu lts  
fo r  c lea n  a ir  p ro g ra m s,  d r in k in g  a n d  a g r icu ltu ra l  w a ter  m a n a g em en t ,  o f f -g r id  
en ergy  so lu t ion s ,  loca l  w a ste  w a ter  m a n a g em en t ,  la n d -u se  m a p p in g  fo r  
a gr icu ltu re  a n d  n u tr it ion a l  n eed s ,  m a p p in g  o f  m in era l  d ep osits ,  a n d  th e  crea t ion  
o f  cry p to  w a l le ts  fo r  co m m u n ity  m e m b e rs ,  p ro v id in g  a  d e ce n tra l iz e d  d ig ita l  
f in a n cia l  p la t fo rm  to  m a x im ize  p a rt ic ip a t io n  in  eco n o m ic  d e v e lo p m e n t  w ith in  
econ om ic  op p ortu n ity  zon es .  
 
S o u rceC u b es T M  a re  th e  b u i ld in g  b lock s  w ith in  th is  d istr ib u ted  m a tr ix .  W e  
lev era g e  th e  “w h a t3 w o rd s” ,  A P I  th a t  id en t i f ies  p rec ise  lo ca t io n s  o n  th e  p la n et ,  
g iv e n  a  u n iq u e  co m b in a t io n  o f  th re e  E n g l ish  w o rd s .  O u r  a rch itectu re  en h a n ces  
th e  2 D  stru ctu re  in to  a  3 D  m a tr ix  a n d  w i l l  u t i l iz e  re a l - t im e  a n d  n o n -rea l  t im e  
N A S A  d a ta  a n d  3 rd  p a rty  d a ta  sets .  I t  is  a n t ic ip a ted  th a t  in tegra ted  d a ta  
p la t form  w il l  op era te  in  a  H igh -P erform a n ce  C om p u tin g  (H P C )  en v iron m en t ,  
p rov id in g  rem o te  a ccess  to  o v er  1 0 0  H B C U ’s  to  p erfo rm  a n a ly s is ,  crea te  p ro g ra m s 
a n d  p rop osa ls ,  w in  fu tu re  g ra n ts ,  a n d  d em on stra te  th e  e f fect iv e  u se  o f  N A S A  d a ta  
to  m e a su ra b ly  im p ro v e  q u a l i ty  o f  l i fe  in  u n d e rse rv e d  co m m u n it ie s .  
 
T h is  b lock ch a in  b a sed  p la t form  con stru ct in g  a  m eta v e rse - l ik e  3 -d im en sion a l  
ea rth  m a tr ix  b u i l t  from  a n  in tegra ted  set  o f  tem p ora l  la n d ,  sea ,  a n d  a tm osp h eric  
d a ta  ca n  serv e  a s  a  n ew  fou n d a tion  w h ere  m a n y  so lu t ion s  ca n  b e  b u i l t  u p on  to  
a d d ress  p ers isten t  c l im a te  re la ted  p rob lem s a n d  m ore .  
 
T h e  a b i l i ty  to  p rec ise ly  a l loca te ,  tra ck ,  a n d  a n a ly ze  tok en iza b le  3  sq u a re  m eter  
cu b e s  (S o u rce C u b e s T M )  fro m  th is  m a tr ix ,  cu b e  c lu sters  ca n  b e  a n a ly zed ,  
co rre la te d ,  a g g re g a te d ,  a n d  n a rra te d  a t  cu b e  le v e l  u p  to  a n y th in g  th a t  e x ists  o n  
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o r  in  th e  la n d ,  se a ,  o r  a tm o sp h e re  to  d r iv e  m o re  in fo rm e d  d e c is io n s  a n d  
o u tco m e s.  
 
T h e  m a rk et  op p ortu n ity  in c lu d es  th e  a b i l i ty  to  p re se n t  a  p re c ise ,  r ich ,  
q u a n ti f ia b le ,  a n d  re la ta b le  ea rth  m od el  to  su p p ort  n ew  u se  ca ses  in  record in g ,  
m e a su rin g ,  re p o rt in g ,  a n d  p red ict in g  w i ld f ires ,  sea  lev e l ,  la n d  corros ion ,  a ir  
q u a l i ty ,  w ea th er  p a ttern s ,  w a ter  m a n a gem en t ,  o f f -g r id  e n e rg y ,  a g r ic u ltu ra l  y ie ld  
o p t im iz a t io n ,  m in e ra l  d e p o sits ,  o i l  &  g a s ,  a n d  o th e r  a re a s  o f  in te re st .  
 
 
 

Part  3:  Technical  Objectives  
 
P h a se  1  D el iv er ies :  

1 )  D ev elo p in g  in it ia l  u se  ca ses  a n d  d es ign  U X  ta rg e t in g  th e  l i th iu m  
m in in g  se cto r  a n d  sco p e  o u t  th e  S O W  w ith  o u r  d ev elop m en t  p a rtn er ,  
p ix e lp lex . io .  

2 )  W o rk in g  w ith  P ix e lp le x ,  v e tt in g ,  a n d  se lect in g  A I ,  M L ,  a n d  
b lock ch a in  tech n olog ies  a n d  too ls .  

3 )  A cq u ir in g ,  h ost in g ,  co n f ig u ra t in g ,  a n d  o p t im iza t io n  o f  th e  N A S A  H P C  
d a ta  serv ers .  

4 )  A ssess in g ,  o p t im iz in g ,  a n d  m a p p in g  N A S A  la n d ,  sea ,  a n d  a tm o sp h eric  
d a ta sets  to  in it ia l  ta rgeted  u se  ca ses .    

5 )  M V P  a p p l ica t ion  

6 )  D efin e  P h a se  I I  sco p e  

7 )  S erv in g  a s  a n  in cu b a to r  p la t fo rm ,  e n ga ge  o n e  in it ia l  H B C U  to  e x te n d  
N A S A  a n d  S o u rce  E n erg y ’s  a ssets ,  tech n o lo g ies ,  m eth o d o lo g ies  a n d  
co a ch in g  to  re se a rch e rs  a n d  en trep ren eu rs ,  en a b l in g  th em  to  resea rch ,  
p rototy p e ,  a n d  e lev a te  th e ir  a b i l i ty  to  su b m it  a n d  w in  a d d it ion a l  gra n ts  a s  
g e n e sis  fo u n d a t io n s  o f  th e ir  f le d g in g  e n te rp rise s .  
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D ia g ra m  1 .  O v era l l  A rch itectu re  

 

Part  4:  W ork Plan      

 

Phase I  Timeline 

 
D ia g ra m  2 :  M ilesto n es  a n d  D el iv era b les  

 

T h e  w ork p la n  h a s  b een  b roa d ly  ca tegor ized  in to  4  com p on en ts :  
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T ech n ica l  D ev elop m en t :  T h is  seg m en t  o f  th e  w o rk p la n  ca l ls  fo r  th e  p rototy p e  
b lock ch a in  d ev elop m en t  w ith in  a n  O ra cle  d a ta b a se  stru ctu re .  T h e  ov era l l  d a ta  
sch em a s  a re  d ef in ed ,  th e  U I  in terfa ces  d ev elop ed  a n d  th e  fra m ew ork  for  A I  a n d  M L  
in teg ra t io n  esta b l ish ed .  T h is  sect io n  a lso  b egin s  th e  A P I  in tegra t ion  p h a se .  
 
In fra stru ctu re  D e v e lo p m e n t :  T h is  seg m en t  o f  th e  w o rk p la n  is  ch a ra cter ized  b y  th e  
cu sto m iz a t io n  o f  th e  P ix e lP le x  b lo ck ch a in  fra m e w o rk ,  n o ta b ly  th e  cre a t io n  o f  
S o u rceC u b esT M  w ith in  th e  co n stru ct  o f  th e  b lo ck ch a in  fra m ew o rk .  T h is  m eta  d a ta  
a n d  a p p l ica t ion  in fra stru ctu re  is  ex p ected  to  b e  in terfa ced  in to  th e  N A S A  
a tm osp h eric  a n d  en v iron m en ta l  d a ta ,  res id in g  on  H a d oop  com p u tin g  c lu sters  
w ith in  th e  H ig h -P erform a n ce  C om p u tin g  H P C  fa c i l i ty ,  jo in t ly  op era ted  w ith  
H a m p to n  U n iv e rs ity .   
 
T est in g  a n d  D ocu m en ta t ion :  A lp h a  test in g  p ro ced u res  a n d  scr ip ts  w i l l  b e  
d ev elop ed ,  th e  en t ire  fra m ew ork  d ocu m en ted  a n d  p a ten ts  stem m in g  from  th e  w ork  
w i l l  b e  f i led .  In  a d d it io n ,  b eta  test in g  m eth o d o lo g ies  a n d  p rosp ects  w i l l  b e  
id en t i f ied  w ith  se lect io n  cr iter ia  fo r  th e  M V P  test .  
 
U se  C a se  (A lp h a ) :  D eta i led  req u irem en ts  fo r  a  n a rro w  u se -ca se  to  e sta b l ish  th e  
in terco n n ected n ess  o f  a l l  sy stem  lev el  co m p o n en ts  a s  w el l  a s  U I  fo r  th a t  sp ec i f ic  
u se -ca se  w i l l  b e  e x e cu te d  m o st  l ik e ly  w ith  H a m p to n  U n iv e rs ity  a s  th e  f irst  H B C U .  

 
Part  5:  R elated  R /R & D  

O n e  o f  th e  m o re  im p o rta n t  w o rk s  en t it led  “ E a rth  sy stem  d a ta  cu b es  u n ra v e l  
g lo b a l  m u lt iv a r ia te  d y n a m ics” ,  to  u n d ersta n d  E a rth  sy stem  d y n a m ics  a n d  
co n sid e r in g  o n g o in g  h u m a n  in te rv e n tio n  a n d  d ep en d en cy  w a s  p u b l ish ed  o n  2 5  
F eb ru a ry  2 0 2 0  a n d  u n d erta k en  b y  som e of  th e  lea d in g  m in d s  a t  th e  fo l low in g  
in st itu tes  (w h o  sh a red  th e  co n tr ib u t io n s  eq u a l ly ) :  

1
M a x 	 P l a n c k 	 I n s t i t u t e 	 f o r 	 B i o g e o c h em i s t r y , 	 J e n a , 	 G e rm a n y ; 	

2
G e rm a n 	 C e n t r e 	 f o r 	 I n t e g r a t i v e 	 B i o d i v e r s i t y 	 R e s e a r c h 	

( i D i v ) , 	 D e u t s c h e r 	 P l a t z 	 5 e , 	 L e i p z i g , 	 G e rm a n y ; 	
3
M i c h a e l 	 S t i f e l 	 C e n t e r 	 J e n a 	 f o r 	 D a t a - D r i v e n 	 a n d 	 S im u l a t i o n 	 S c i e n c e , 	

J e n a , 	 G e rm a n y 	
4
B r o c km a n n 	 C o n s u l t 	 GmbH , 	 H ambu r g , 	 G e rm a n y ; 	

5
D e p a r tm e n t 	 o f 	M a t h em a t i c a l 	 S c i e n c e s , 	 U n i v e r s i t y 	 o f 	

C o p e n h a g e n , 	 C o p e n h a g e n , 	 D e nm a r k 	
6
S t o c k h o lm 	 R e s i l i e n c e 	 C e n t e r , 	 S t o c k h o lm 	 U n i v e r s i t y , 	 S t o c k h o lm , 	 Sw e d e n 	

7
Im a g e 	 P r o c e s s i n g 	 L a b , 	 U n i v e r s i t a t 	 d e 	 V a l e ̀ n c i a , 	 P a t e r n a , 	 S p a i n ; 	

8
C ompu t e r 	 V i s i o n 	 G r o u p , 	 F r i e d r i c h 	 S c h i l l e r 	

U n i v e r s i t y 	 J e n a , 	 J e n a , 	 G e rm a n y ; 	
9
E a r t h 	 S y s t em 	 A n a l y s i s , 	 P o t s d am 	 I n s t i t u t e 	 f o r 	 C l im a t e 	 Im p a c t 	 R e s e a r c h , 	 P I K , 	

P o t s d am , 	 G e rm a n y 	
1 0

D e p a r tm e n t 	 o f 	 G e o d e s y 	 a n d 	 G e o - I n f o rm a t i o n , 	 T U 	W i e n , 	 V i e n n a , 	 A u s t r i a 	
1 1

D e p a r tm e n t 	 o f 	

G e o g r a p h y 	 a n d 	 U r b a n 	 S t u d i e s , 	 T emp l e 	 U n i v e r s i t y , 	 P h i l a d e l p h i a , 	 P A , 	 U S A 	
1 2

D e p a r tm e n t 	 o f 	 G e o g r a p h y , 	 F r i e d r i c h 	

S c h i l l e r 	 U n i v e r s i t y 	 J e n a , 	 J e n a , 	 G e rm a n y 	
1 3

A l e x a n d e r 	 v o n 	 H umbo l d t 	 B i o l o g i c a l 	 R e s o u r c e s 	 R e s e a r c h 	 I n s t i t u t e , 	 B o g o t á , 	

C o l omb i a 	
1 4

H y d r o - C l im a t e 	 E x t r em e s 	 L a b 	 ( H - C E L ) , 	 G h e n t , 	 B e l g i um 	
1 5

TUM 	 S c h o o l 	 o f 	 L i f e 	 S c i e n c e s 	W e i h e n s t e p h a n , 	
T e c h n i c a l 	 U n i v e r s i t y 	 o f 	M u n i c h , 	 F r e i s i n g , 	 G e rm a n y 	  
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In  su m m a ry ,  th e  u n p reced en ted  a v a i la b i l i ty  o f  d a ta  strea m s d escr ib in g  d i f feren t  
fa cets  o f  th e  E a rth  n o w  o f fers  fu n d a m en ta l ly  n ew  a v en u es ,  a n d  sev e ra l  p ra ct ica l  
h u rd les ,  esp ecia l ly  th e  la ck  o f  d a ta  a n a ly s is ,  in tero p era b i l i ty ,  a n d  in teg ra t io n  
in to  3 r d  p a rty  d a ta  sou rces .  T od a y ,  m a n y  in it ia t iv es  w ith in  a n d  b ey on d  th e  E a rth  
sy stem  sc ien ces  a re  ex p lor in g  n ew  a p p roa ch es  to  ov ercom e th ese  h u rd les  a n d  
m e e t  th e  g ro w in g  in te rd isc ip l in a ry  n e e d  fo r  d a ta- in ten siv e  resea rch  - -  using data  
cubes  is  one prom ising avenue .   

T h e  co n ce p t  o f  E a rth  sy ste m  d a ta  cu b e s  a n d  h o w  to  o p e ra te  o n  th e m  in  a  fo rm a l  
w a y  is  th e  id ea  o f  tre a t in g  m u lt ip le  d a ta  d im e n sio n s ,  su ch  a s  sp a t ia l ,  te m p o ra l ,  
v a r ia b le ,  freq u en cy ,  a n d  oth er  g r id s ,  to  a l low  th e  e f fect iv e  a p p l ica t ion  o f  u ser -
d ef in ed  fu n ct ion s  to  co - in terp ret  E a rth  o b serv a t io n s  a n d /o r  m o d el–  d a ta  
in teg ra t io n .  A n  im p lem en ta t io n  o f  th is  co n cep t  co m b in es  a n a ly s is -rea d y  d a ta  
cu b e s  w ith  a  su ita b le  a n a ly t ic  in te rfa ce  o n  a  B lo ck ch a in  te ch n o lo g y  (a s  su g g e ste d  
b y  S ou rceE n ergy )  h a s  n ev er  b een  d on e  b efore .  W e  h a v e  tra d em a rk ed  
S o u rceC u b es T M  to  (1 )  a ggrega te  ecosy stem  a n d  c l im a te  d a ta  in to  cu b es ;  (2 )  
p rov id e  d im en sion a l i ty  a n a ly s is  on  m u lt ip le  t im esca les ;  a n d  (3 )  m od el–d a ta  
in teg ra t io n  fro m  3 r d  p a rt ies .  W e  see  m a n y  em ergin g  p ersp ect iv es  o f  th is  a p p roa ch  
fo r  in terp ret in g  a n d  a p p ly in g  la rg e -sca le  d a ta  m od els  to  com m ercia l  a p p l ica t ion s .  
T h e  la test  d ev elop m en ts  in  a rt i f ic ia l  in te l l igen ce  a n d  m a ch in e  le a rn in g  ca n  b e  
sea m less ly  im p lem en ted  in  th e  S o u rceC u b es T M  fra m ew o rk ,  su p p o rt in g  d a ta -
in ten siv e  resea rch  a cro ss  d isc ip l in a ry  b o u n d a ries .   

O n e  su ch  3 rd  p a rty  d a ta  p ro v id er  to  w h ich  N A S A  p ro v id ed  d a ta  w i l l  b e  a p p l ied  is  
W h a t3 W o rd s .  W h a t3 W o rd s  p ro v id e s  l ib ra r ies  a v a i la b le  in  J a v a ,  J a v a S crip t ,  S w ift ,  
P y th on ,  N od e . js ,  .N E T ,  P H P  a n d  o th ers  m a k e  i t  ea sy  to  a d d  w h a t3 w o rd s  to  
n a v iga t ion  sy stem s,  a n d  v a r iou s  p la t form s.  S o u rceE n erg y  in ten d s  to  u t i l ize  th eir  
te ch n ica l  fra m e w o rk  to  in te g ra te  o u r  B lo ck ch a in  in to  th e  W 3 W  A P Is .  

 

Part  6:  Subcontractors/Consultants    

p ix elp lex ,  5 2 0  W est  2 8 th  S t .  S u ite  3 1 ,  N ew  Y o rk ,  N Y  1 0 0 0 1   

M r.  H u n g  V u ,  In d ep en d en t  C on su lta n t  (A ct in g  C T O )  

 

Part  7:  R elated,  E ssentially  E quivalent,  and D uplicate  Proposals  and A w ards   

N o t  a p p l ica b le .   N o  eq u iv a len t  o r  d u p l ica te  p rop osa ls  w ere  su b m itted .  




