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WHY USE STRUCTURED 
CONCURRENCY?



GOTO STATEMENT 
CONSIDERED HARMFUL

Edgar Dijkstra





https://homepages.cwi.nl/~storm/teaching/reader/Dijkstra68.pdf





GOTO, GO, PROMISES, 
CALLBACKS 

BREAK ABSTRACTIONS 
AND AUTOMATIC RESOURCE 

CLEANUP



NOTES ON STRUCTURED 
CONCURRENCY; OR: GO TO 

STATEMENT CONSIDERED HARMFUL

Nathaniel J. Smith

https://vorpus.org/blog/notes-on-structured-concurrency-or-go-statement-considered-harmful/







WHAT IS STRUCTURED 
CONCURRENCY



HIGH POINTS
STRUCTURED CONCURRENCY

• Program (Task) Flow follows Lexical Scope 

• Avoids Promises, async/await, callbacks - avoids GOTO constructs 

• Child tasks cannot outlive their parent scope  

• Spawn implies join (DoDoer owns child Doers, Doist owns DoDoer/Doer children) 

• Failure and cancellation propagate through the task tree 

• Exceptions are carried all the way up the scheduling tree to the Doist 

• Consistent, predictable exception behavior



TRIO AND NURSERIES





HIO AND DOERS



Doist DoDoer Doer



HIO INTERNALS



HOW KERIPY USES HIO
HIO INTERNALS

• Root Scheduler for Coroutines 

• Doist 

• Coroutine Tasks - “Co-operative” coroutines 

• Doers 

• DoDoers 

• Time in Async Systems 

• Tock - Tymist, et. al.



•kli incept \ 
  --name test1 \ 
  --alias test1 \ 
  --file ./my-incept-config.json

GETTING STARTED
LET’S FOLLOW PROGRAM FLOW



kli.py





ROOT SCHEDULER
DOIST













Example



WHY SO FEW DOERS 
WHY SO MANY DODOERS 

IN KERIPY?



DOING.DOIFY



YIELD FROM



lifecycle fn 

lifecycle fn 

lifecycle fn 

lifecycle fn 

lifecycle fn 

lifecycle fn 



lifecycle fn 

lifecycle fn 

lifecycle fn 

lifecycle fn 

lifecycle fn 

Generator execution delegation

lifecycle fn 



DOING.DOIFY





spawn

join-ish

inline-lexical yield

inline-lexical yield

inline-lexical yield

inline-lexical yield









AVOID THESE WHEN WRITING WITH HIO
GOTCHAS

• Avoid generator priming causing business logic side effects 

• Priming = advance to  
first yield 
This is a Python generator 
thing, not HIO specific.



•The first yield is the barrier 
between  
enter-time setup and  
recur-time business logic.



AVOID OVERUSING 
DOIFY



OVERVIEW



HOW HIO WITH KERIPY WORKS
ADVANCED - CORE CHARACTERISTICS

• Cadence: tock chooses the next time a Doer will be serviced by a Doist 

• The next time Doer.recur() will run by Doist 

• Queue: Deck / cues chooses next unit of work 

• Transport: txbs / socket readiness determines whether bytes can leave 

• Pressure flows upstream only when a slower downstream stage causes work to build 
up, or remain queued and upstream code respects that state 



WHAT IS FLOW BASED 
PROGRAMMING



”

“

— Jay Phelps (common back pressure definition)

RESISTANCE OR FORCE OPPOSING 
THE DESIRED FLOW OF DATA 

THROUGH SOFTWARE.



A CONSEQUENCE OF DETERMINISTIC SCHEDULING
NATURAL BACK PRESSURE

• Natural back pressure at I/O boundaries 

• Client.send is the heart of the mechanism: 

• queue bytes into txbs 

• attempt nonblocking send 

• if blocked, send 0 

• keep remainder in txbs 

• retry on later service cycle



• HIO does not implement a userland credit-based backpressure protocol in these 
HTTP/TCP classes.  

• It implements buffered nonblocking I/O, and the real backpressure signal comes 
from the socket layer.



FLOW BASED 
PROGRAMMING IN KERIPY



DOUBLE ENDED QUEUES FOR CROSS-TASK SIGNALING
FLOW BASED PROGRAMMING KERIPY

• Double ended queues - decking.Deck 

• Injected across components 

• Some tasks produce 

• Some tasks consume



QryRpyMailboxIterable

ADAPTING WSGI TO 
ASYNC FOR STREAMING



PYTHON LIBRARIES
Hio, Curio, Trio, asyncio



TYPESCRIPT LIBRARIES
Effection



END


