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1200

- tasks: 2

- task: { name: camera, operator: CameraSensorPiCamera, scope: door}
- task: { name: crop, operator: Crop, scope: door }
- task: { name: recognize, aperator: Recognize, scope: room }
- task: { name: heartbeat, operator: Heartbeat, scope: door}
- task: { name: enrich, operator: Enrich, scope: room }
- task: { name: monitor, operator: Monitor, scope: building }
- connections:
- connection:

relationship: related
from: { task: hearibeat, output_port: heartbeat }

to: { task: camera, input_port: heartbeat }

connection:
relationship: related
from: { task: camera, output_port: image }
to: { task: crop, input_port; image }

connection:
relationship: related
from: { task: crop, cutput_port: oneface }
to: {task: recognize, inpul_port:image }

1

connection:
relationship: related
from: { task: recognize, cutput_port: known }

to: { task: enrich, input_port; input }

connection:

relationship: related
from: { task: recognize, output_port: unknown }

to: { task: monitor, input_port: image }

Fig. 12
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- instances:
- instance: {id: building/1/, entity: building }
- instance: { id: building/1/roomy1/, entity:
- instance: { id: building/1/roomy2/, entity:
- instance: { id: building/1/room/1/door/1/,
- instance: { id. building/1/room/2/door/1/,
- instance: { id: building/1/room/2/door/2/,
- relationships:
- relationship:

name: has-a
from: building/1
to. building/1/room/1/

relationship:
name: has-a
from: building/1
to: building/1/room/2/

relationship:

name: has-a
from: building/1/room/1/
to: building/1/room/1/door/1/

relationship:

name: has-a
from: building/1/room/2/
to: building/1/roomy2/door/1/

- relationship:

name: has-a
from: building/1/room/2/
to: building/1/roomy2/door/2/
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1600
g output — poris :

-~ send
name . heartbeat
implementation :
language . python
strategy . active
module . autocoder . library . operator . heartbeat

Q’ESOQ

def _run_once_magbe (self) :
self . event . wait (self . delay )
self . send _ heartbeat ([ self . event_factory () 1)

Fig. 16
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class Caller(ABC): 190@2

def call{self, port_name, input):
call_id= self mk_call_id{port_name)
e = {call_id, input, self.instance.instance_id)
self repliesicall_id] = queue.Queus()
self. send(’_"join{{port_name, request’, 'start), [Event{e)}
ans = self.repliescall_idl.get(}
del self repliesfcall_id]
return ans

def general_process reply_end(self, port_name, event):
(call_id, result, caller_id) = event.get payload(}
g = seif replies.get{{port_name, call_id))
if g not null:

g.put{result) .
Fig. 19

2000
class Callee(ABC): )

def general_process request_stari(self, porl_name, event).
(call_id, input, caller_id) = event.gel_paviocad()
fun = getattr(self, ‘compute_' + porl_name)
result=fun{portname, input)
e = (call_id, result, caller_id)
self.send('_"join{{port_name, reply’, 'end’),
Event(e),
caller_id)

Fig. 20
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2100
- tasks )
- task :
name : camera

operator . CameraSensorPiCamera
scope . door

execution : Fég, 91

provenance . true

2400 » instances
- e
» Entities Ontology
- ]
5 Algebra
- I
E::ég 272 > Anchorewl
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3300
g - cluster-communication :

cluster1 . cluster _one
cluster?2 . cluster_two
scope : building

Fig. 33
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4300

~ operator : «)

name ;. CameraSensorPiCamera
input — poris :
-~ PIOCess !
name . heartbeat
output — poris .
- gsend :
name . image
implementation :
language . python
module | demo . task . camera_sensor-pi-camera
schema :
input - ports :
name . heartbeat
type : int
ouiput - ports .
name . image
type . Image
pip -
- “ picamera==1.13"
- " Pillow==8.3.2"

Fig. 43
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§580€3

- merge — clusters :
- clusters . [cluster _one, cluster _two ]

- resullt — cluster : cluster - three

Fig. 56

5700
g - split — cluster :

- input — cluster . cluster _two

- ouiput
- cluster :
name . cluster _three
tasks . [crop, recognize ]
- cluster .

name : cluster - four

task . [ enrich, monitor ]

Fig. 57
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_ _ 6900
- change-operator-implemetation: Q
operator-name: CameraPiSensor

implementation:
language: python
module: demo . tasks. camnera_sensor_pi_camera
pip -
- “picamera==1.13"

- “Pillow==8.3.22" Fig. 69

76002

operator | building

add-operator :

port . new_porf

kind : “process” Fégx 70

7100
g remove-operator :

operator . building
port . deleted port Fﬁg 71
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<74GG

- change-task-instance-parameter.
task-name: camera

Instance_id: building/1/room/1/door/1/

parameters
-parameters
name: width
value: 640 .
Fig. 74
7500
(\\ optimizer
configuration
optimizer *
k2
configuration »  Autocoder B results
B
E hardware !
Fig. 75
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Receiving an application specification defining an
application configured for processing data, the data
comprising a data type that is specified in the application
specification 7902

.

Determining, from the application specification, a set of
execution modules, each execution module configured for
performing a data processing task that is specified in the

application specification 7004

'

Generating, based on the set of execution modules, a
runtime configuration of the application {o process the data
having the data type 7006

Fig. 79

QSGQG

Receiving an application specification defining an
application configured for processing for a specified
domain 8002

v

Determining, from the application specification, a dataflow
graph 8004

v

Generating, based on the dataflow graph, a runtime
configuration of the application to process the data for the
specified domain 8008

Fig. 80
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Receiving an application specification defining an application
configured for data processing to perform a set of functions
8102

¥

(Generating, based on the set of operators and the set of
links, an application instance configured for processing the
data by performing operations including 2104

:

Identifying, from an ontology of the application specification,
operators of the set of operators and one or more links of the
set of links 8106

v

Generating, based on the determining, one or more
instances of the operators connected by the one or more
finks, wherein the one or more instances of the operators are
generated based on the identified one or more links of the

ontology 8108

v

Generating an instance of the application comprising the one
or more instances of the operators connected by the one or
more links 8110

Fig. 81
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8200
g Initializing an instance of an application based on the an
application specification defining an application configured
for data processing to perform a set of functions 8202

v

For each fask instance, generating an instance of an
operator associated with the task instance and associating

the instance of the operator with one or more auigeingéggg
¥

Executing the instance of the application by performing
operations including for each generated instance of an
operator, causing the operator to wait for a trigger condition
and responsive to satisfaction of the trigger condition,
causing the generated instance of the operator {o perform

an associated function 8206

Fig. 82

8300
g Receiving an application specification defining an
application configured for processing a data stream, the
data stream comprising a data type that is specified in the
application specification 7902

v

Determining, from the application specification, a set of
execution modules, each execution module configured for
performing a data processing task that is specified in the

application specification 7802

¢

Generating based on the set of execution modules, a
runtime configuration of the application to process the data
stream having the data type 7902

Fig. 83
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FIG. 84
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