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PATTERN SEQ(Stock+ a[], Stock b) 
WHERE skip_till_next_match(a[], b) { 
  [symbol] 
  and a[1].volume > 1000 
  and a[i].price > avg(a[..i-1].price) 
  and b.volume < 0.8*a[a.LEN].volume } 
WITHIN 1 hour
Stream/Complex Event Processing (SASE+ [Agrawal et al. ’08])

def wait() & finished(r) =  
  reply (Some r) to wait 
or  wait() & timeout() =  
  reply None to wait
Concurrent Programming  
(JoCaml [Fournet & Gonthier ’96, Conchon et al. ’99])
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COMPUTAT IONAL  INTERPRETAT ION OF  ASYNCHRONOUS JOINS
IN THIS WORK: WHAT ARE JOINS DOING?

Enumerate the cartesian product, where (user-defined) 
side effects influence how the computation proceeds.

Cartesian product combineLatest zip
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Cartesian product

let cart: R[A] -> R[B] -> R[(A,B)]  
  = λ a b. correlate { 
             x from a 
             y from b 
             yield (x,y)} 

• Direct-style join specifications
We support
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OUR MAIN CONTRIBUTION

zip

let implicit ?restriction =  
      (mostRecently a)  
  |+| (mostRecently b) 
  |+| (aligning a b) in  
correlate { 
  x from a 
  y from b  
  yield (x,y)} 

• Direct-style join specifications

• Controllable matching behavior

• Mix-and-match composition of features

• Uniform programming model & 
extensibility

We support

In the Paper: Timing and Time Windows

correlate { 
  x from a 
  y from b 
  where  
    abs(?timex - ?timey) < 5s    
  yield (x,y)} 

correlate { 
  with slidingWindow(1h) 
  x from a 
  y from b   
  yield (x,y)} 
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yield : 𝖨𝗇𝗍 → 𝖴𝗇𝗂𝗍
Effect Interfaces:

asyncα : {α} → 𝖥𝗎𝗍𝗎𝗋𝖾[α] awaitα : 𝖥𝗎𝗍𝗎𝗋𝖾[α] → α
[Dolan et al. ’17, Leijen ’17a]
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ALGEBRAIC EFFECTS AND HANDLERS

with interact { 
  map (yield)[1,2,3,4]}    

h1 ⊞ h2 := λtn . with h1 (with h2 (tn ⟨⟩))
Handler composition:

yield : 𝖨𝗇𝗍 → 𝖴𝗇𝗂𝗍
Effect Interfaces:

asyncα : {α} → 𝖥𝗎𝗍𝗎𝗋𝖾[α] awaitα : 𝖥𝗎𝗍𝗎𝗋𝖾[α] → α
[Dolan et al. ’17, Leijen ’17a]

Effect Handlers:
let interact = handler 
  x -> <> 
  yield val resume -> 
    println val; 
    match readkey <>  
      \cr -> resume <> 
       _  -> <>    
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interleave : ∀μ . 𝖫𝗂𝗌𝗍[{𝖴𝗇𝗂𝗍}⟨async,μ⟩] →⟨async,μ⟩ 𝖴𝗇𝗂𝗍

e1 ∥ ⋯ ∥ en ⇝ {interleave [e1, …, en]}

[Leijen ’17a]



INTERLEAV ING CONCURRENCY
PROCESSING MODEL

interleave : ∀μ . 𝖫𝗂𝗌𝗍[{𝖴𝗇𝗂𝗍}⟨async,μ⟩] →⟨async,μ⟩ 𝖴𝗇𝗂𝗍

e1 ∥ ⋯ ∥ en ⇝ {interleave [e1, …, en]}

{await x} ∥ {println "foo"} ∥ {yield 1}: {𝖴𝗇𝗂𝗍}⟨yield,println,async⟩
The calling context observes effects of the strands!

[Leijen ’17a]
interleave : ∀μ . 𝖫𝗂𝗌𝗍[{𝖴𝗇𝗂𝗍}⟨async,μ⟩] →⟨async,μ⟩ 𝖴𝗇𝗂𝗍



DEFINES  JOINS  IN  TERMS OF  EFFECT S  AND HANDLERS
CORRELATE BY HANDLING

https://commons.wikimedia.org/wiki/File:Scoubidou_6_strands.jpg

The calling context observes effects of the strands!



DEFINES  JOINS  IN  TERMS OF  EFFECT S  AND HANDLERS
CORRELATE BY HANDLING

https://commons.wikimedia.org/wiki/File:Scoubidou_6_strands.jpg…{eat r1 (push1)} {eat rn (pushn)}

The calling context observes effects of the strands!



DEFINES  JOINS  IN  TERMS OF  EFFECT S  AND HANDLERS
CORRELATE BY HANDLING

https://commons.wikimedia.org/wiki/File:Scoubidou_6_strands.jpg…{eat r1 (push1)} {eat rn (pushn)}

push1
push1

pushn
pushn

push1 pushn

The calling context observes effects of the strands!



DEFINES  JOINS  IN  TERMS OF  EFFECT S  AND HANDLERS
CORRELATE BY HANDLING

h1 ⊞ ⋯ ⊞ hk

https://commons.wikimedia.org/wiki/File:Scoubidou_6_strands.jpg…{eat r1 (push1)} {eat rn (pushn)}

push1
push1

pushn
pushn

push1 pushn

The calling context observes effects of the strands!



DEFINES  JOINS  IN  TERMS OF  EFFECT S  AND HANDLERS
CORRELATE BY HANDLING

h1 ⊞ ⋯ ⊞ hk

https://commons.wikimedia.org/wiki/File:Scoubidou_6_strands.jpg…{eat r1 (push1)} {eat rn (pushn)}

push1
push1

pushn
pushn

push1 pushn

The calling context observes effects of the strands!



DEFINES  JOINS  IN  TERMS OF  EFFECT S  AND HANDLERS
CORRELATE BY HANDLING

h1 ⊞ ⋯ ⊞ hk



DEFINES  JOINS  IN  TERMS OF  EFFECT S  AND HANDLERS
CORRELATE BY HANDLING

: {𝖴𝗇𝗂𝗍}⟨push1,…,pushn, async,ε⟩ →⟨async,ε⟩ 𝖴𝗇𝗂𝗍h1 ⊞ ⋯ ⊞ hk



let rout =  
  let implicit ?restriction = h in   
  correlate { 
    x1 from r1 
        … 
    xn from rn   
    where p 
    yield e }

THE BIG PICTURE



let rout =  
  let implicit ?restriction = h in   
  correlate { 
    x1 from r1 
        … 
    xn from rn   
    where p 
    yield e }

THE BIG PICTURE

let rout = with (hcart ⊞ h)
{eat r1 (push1)} ∥ ⋯ ∥ {eat rn (pushn)}



correlate

interleave

m
em
ory

?restriction

yield e

⨂

where p

suspend/resume push1…pushn

?

…

…

r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>
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<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>
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r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>
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r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>
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r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>

await/p
ull

push
/reso

lve

? ?

await/p
ull
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let mostRecentlyi = handler 
  pushi ev resume -> 
    seti (<ev,∞> :: nil);  
    resume (pushi ev)

correlate

interleave

m
em
ory

?restriction

yield e

⨂

where p

suspend/resume push1…pushn

?

…

…

r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>

await/p
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⨂
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?

…

…

r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>

await/p
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r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>

rout
<latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit><latexit sha1_base64="Xqr6iiDdsRwlmgEirAfs+/OmVBI=">AAACF3icbVBNT8JAEN36ifiFejJeGtHEE2m5qDeiF4+YWCGhhGyXATZst83u1Eiaxv/h3av+BU/Gq0f/gT/DBXoQ8CWbvH0zLzPzglhwjY7zbS0tr6yurRc2iptb2zu7pb39ex0lioHHIhGpZkA1CC7BQ44CmrECGgYCGsHwelxvPIDSPJJ3OIqhHdK+5D3OKBqpUzr0ER6NL1XZSccPKQ4MjxI0v1LZqTgT2IvEzUmZ5Kh3Sj9+N2JJCBKZoFq3XCfGdkoVciYgK/qJhpiyIe1Dy1BJQ9DtdHJCZp8apWv3ImWeRHui/nWkNNR6FAamc7yknq+Nxf9qrQR7F+2UyzhBkGw6qJcIGyN7nIfd5QoYipEhlCludrXZgCrK0KQ2M0XwAMwtEjITjTsfxCLxqpXLintbLdeu8owK5IgckzPiknNSIzekTjzCyBN5Ia/kzXq23q0P63PaumTlngMyA+vrFyGUoWg=</latexit>
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https://open.library.ubc.ca/collections/wwposters/items/1.0038235



CONCLUSIONS

correlate
interleave

m
em

ory

?restriction

yield e

⨂
where p

suspend/resume push1. . .pushn
<latexit sha1_base64="YGu23F/xR9qEjPyjhd1vJQPmqRo=">AAACJnicbVC7TgJBFJ3FF+Jr1dJmI5hQkV0atSPaWGLiCgkQMjtcYMLs7GbmrpFs+AX/w95Wf8HKGDtLP8MBthDwJJOcnHNP7twTxIJrdN0vK7e2vrG5ld8u7Ozu7R/Yh0f3OkoUA59FIlLNgGoQXIKPHAU0YwU0DAQ0gtH11G88gNI8knc4jqET0oHkfc4oGqlrl9sIjyaXxokeTkpdr9QWvQj1kixLXbvoVtwZnFXiZaRIMtS79k+7F7EkBIlMUK1bnhtjJ6UKORMwKbQTDTFlIzqAlqGShqA76eyiiXNmlJ7Tj5R5Ep2Z+jeR0lDrcRiYyZDiUC97U/E/r5Vg/6KTchknCJLNF/UT4WDkTOtxelwBQzE2hDLFzV8dNqSKMjQlLmwRPABzi4SJqcZbLmKV+NXKZcW7rRZrV1lHeXJCTkmZeOSc1MgNqROfMPJEXsgrebOerXfrw/qcj+asLHNMFmB9/wICLaeX</latexit><latexit sha1_base64="YGu23F/xR9qEjPyjhd1vJQPmqRo=">AAACJnicbVC7TgJBFJ3FF+Jr1dJmI5hQkV0atSPaWGLiCgkQMjtcYMLs7GbmrpFs+AX/w95Wf8HKGDtLP8MBthDwJJOcnHNP7twTxIJrdN0vK7e2vrG5ld8u7Ozu7R/Yh0f3OkoUA59FIlLNgGoQXIKPHAU0YwU0DAQ0gtH11G88gNI8knc4jqET0oHkfc4oGqlrl9sIjyaXxokeTkpdr9QWvQj1kixLXbvoVtwZnFXiZaRIMtS79k+7F7EkBIlMUK1bnhtjJ6UKORMwKbQTDTFlIzqAlqGShqA76eyiiXNmlJ7Tj5R5Ep2Z+jeR0lDrcRiYyZDiUC97U/E/r5Vg/6KTchknCJLNF/UT4WDkTOtxelwBQzE2hDLFzV8dNqSKMjQlLmwRPABzi4SJqcZbLmKV+NXKZcW7rRZrV1lHeXJCTkmZeOSc1MgNqROfMPJEXsgrebOerXfrw/qcj+asLHNMFmB9/wICLaeX</latexit><latexit sha1_base64="YGu23F/xR9qEjPyjhd1vJQPmqRo=">AAACJnicbVC7TgJBFJ3FF+Jr1dJmI5hQkV0atSPaWGLiCgkQMjtcYMLs7GbmrpFs+AX/w95Wf8HKGDtLP8MBthDwJJOcnHNP7twTxIJrdN0vK7e2vrG5ld8u7Ozu7R/Yh0f3OkoUA59FIlLNgGoQXIKPHAU0YwU0DAQ0gtH11G88gNI8knc4jqET0oHkfc4oGqlrl9sIjyaXxokeTkpdr9QWvQj1kixLXbvoVtwZnFXiZaRIMtS79k+7F7EkBIlMUK1bnhtjJ6UKORMwKbQTDTFlIzqAlqGShqA76eyiiXNmlJ7Tj5R5Ep2Z+jeR0lDrcRiYyZDiUC97U/E/r5Vg/6KTchknCJLNF/UT4WDkTOtxelwBQzE2hDLFzV8dNqSKMjQlLmwRPABzi4SJqcZbLmKV+NXKZcW7rRZrV1lHeXJCTkmZeOSc1MgNqROfMPJEXsgrebOerXfrw/qcj+asLHNMFmB9/wICLaeX</latexit><latexit sha1_base64="YGu23F/xR9qEjPyjhd1vJQPmqRo=">AAACJnicbVC7TgJBFJ3FF+Jr1dJmI5hQkV0atSPaWGLiCgkQMjtcYMLs7GbmrpFs+AX/w95Wf8HKGDtLP8MBthDwJJOcnHNP7twTxIJrdN0vK7e2vrG5ld8u7Ozu7R/Yh0f3OkoUA59FIlLNgGoQXIKPHAU0YwU0DAQ0gtH11G88gNI8knc4jqET0oHkfc4oGqlrl9sIjyaXxokeTkpdr9QWvQj1kixLXbvoVtwZnFXiZaRIMtS79k+7F7EkBIlMUK1bnhtjJ6UKORMwKbQTDTFlIzqAlqGShqA76eyiiXNmlJ7Tj5R5Ep2Z+jeR0lDrcRiYyZDiUC97U/E/r5Vg/6KTchknCJLNF/UT4WDkTOtxelwBQzE2hDLFzV8dNqSKMjQlLmwRPABzi4SJqcZbLmKV+NXKZcW7rRZrV1lHeXJCTkmZeOSc1MgNqROfMPJEXsgrebOerXfrw/qcj+asLHNMFmB9/wICLaeX</latexit>

?

…
…

r1
<latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit><latexit sha1_base64="4J12QmTQ9FOhZlhJgxcADajA/qs=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla5b6ZbKTtWZwl4mbk7KJEejW/rp9GKWRiCRCap123US9DOqkDMB42In1ZBQNqR9aBsqaQTaz6ZXj+1To/TsMFbmSbSn6t9ERiOtR1FgJiOKA73oTcT/vHaK4YWfcZmkCJLNFoWpsDG2JxXYPa6AoRgZQpni5labDaiiDE1Rc1sED8D8RcLYVOMuFrFMvFr1sure1sr1q7yjAjkmJ+SMuOSc1MkNaRCPMKLIC3klb9az9W59WJ+z0RUrzxyROVhfv7aFm8c=</latexit>

rn
<latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit><latexit sha1_base64="DiRtz0ome9dp75jovHbxuuc+auY=">AAACCnicbVDLTsJAFJ36RHyhLt00gokr0rJRd0Q3LjGxQgKVTIdbmDCdNjO3RtLwCe7d6i+4Mm79Cf/Az3CALgQ8ySQn59yTe+cEieAaHefbWlldW9/YLGwVt3d29/ZLB4f3Ok4VA4/FIlatgGoQXIKHHAW0EgU0CgQ0g+H1xG8+gtI8lnc4SsCPaF/ykDOKRnroIDyZVKbGla6sdEtlp+pMYS8TNydlkqPRLf10ejFLI5DIBNW67ToJ+hlVyJmAcbGTakgoG9I+tA2VNALtZ9Orx/apUXp2GCvzJNpT9W8io5HWoygwkxHFgV70JuJ/XjvF8MLPuExSBMlmi8JU2BjbkwrsHlfAUIwMoUxxc6vNBlRRhqaouS2CB2D+ImFsqnEXi1gmXq16WXVva+X6Vd5RgRyTE3JGXHJO6uSGNIhHGFHkhbySN+vZerc+rM/Z6IqVZ47IHKyvXxhGnAQ=</latexit>
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await/pull

push/resolve

? Future event

Control/data flow

Read access
? ?

await/pull

• The first work that uniformly 
expresses join variants. 

• Programming of  “interleaved 
coroutines”. 

• Effects make naïve enumerations 
efficient.  
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