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Order procecs

get and vafidate ifems

get and vafidate customer details
apply coupons

create the order db record

generatle invoice

process payment

order chipping

cynchronize with CRM/ERP eystems




Simplified order process

1. get order details (validate iteme & customer)
2. generate invoice
3. hand-over




getting ordler
details

create invoice

hand-over
tems and invoice




type orderDetails struct{}
type invoice struct{}

func main() {
http.HandleFunc(®v"/order", handleOrder)
fmt.Println( a..: "Server listening on port 8090")
err := http.ListenAndServe( addr: ":8090", handler: nil)
if err 1= nil {
panic(err)

}
func handleOrder(w http.ResponseWriter, _ xhttp.Request) {
details := getOrderDetails()
inv := createlInvoice(details)
handover (details, inv)
_, _ = fmt.Fprint(w, a..:"Order processed")
}
func getOrderDetails() orderDetails {
time.Sleep(100 * time.Millisecond)
return orderDetails{}

}

func createlInvoice(_ orderDetails) invoice {
time.Sleep(5 * time.Second)
return invoice{}

}

func handover(_ orderDetails, _ invoice) {
time.Sleep(200 * time.Millisecond)

}e
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func main() { func main() {

http.HandleFunc(®&-"/order", handleOrder) http.HandleFunc(®v"/print", handlePrint)
fmt.Println(a..: "Server listening on port 8690") fmt.Println(a..: "Printer listening on port 8091")
err := http.ListenAndServe( addr: ":8090", handler: nil) _ = http.ListenAndServe( addr: ":8091", handler: nil)
if err != nil { panic(err) } }
} func handlePrint(w http.ResponseWriter, req *http.Request) {
func handleOrder(w http.ResponseWriter, _ xhttp.Request) { details := parseRequest(req)
details := getOrderDetails() inv := printInvoice(details)
err, inv := createlInvoice(details)
if err 1= nil { _, — = fmt.Fprint(w, inv)
_, _ = fmt.Fprint(w, a..:"Order process failed: failed to create invoice" }
return func parseRequest(_ *http.Request) orderDetails { return orderDetails{} }
} func printInvoice(_ orderDetails) invoice {
handover(details, inv) return invoice{}
_y _ = fmt.Fprint(w, a..:"Order processed") }
}
func createInvoice(details orderDetails) (error, invoice) { Eﬂ

reqBodyBytes := new(bytes.Buffer)

_ = json.NewEncoder (reqBodyBytes) . Encode (details) gyhc/h tfP—/br;hter

resp, err := http.Post(
url: "http://127.0.0.1:8091/print",
contentType: "application/json",

reqBodyBytes,
)
if err != nil {

return err, invoice{}
}

return nil, parsePrinterResponse(resp)




cyuchronaur code

cimple to write, read and debug
ordered, goes function by function
total time is the sum of each function times

usually highly I/0 dependant

no concurrency, unless you use gorovtines, acync/await or cimilar



fyuchranaur code

cimple to write, read and debug
ordered, goes function by function
total time is the sum of each function times

highly I/0 dependant

no concurrency, unlese Yyou use gorauﬁner, async/await or cimilar

on failures you must rollback, retry or ignore error
- printer is offline
- printer crash
- printer out of ink, printer bugy, printer fimeout, ...
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Asynchronous
processing

getting order
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print invoice ———> ‘
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4—— invoice ——————

send invoice
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items and invoice

Synchronous Asynclnronous
proce_ssing processing
Orafo printer Oroks smart
Pﬁn‘ter‘
tting order 2
S B e
print invoice,-} SIS s .
Prm’t invoice —9
hand-over items
waiting for
nvoice... . SeMVing other
customers...
v
é——?nvoice = = \
e ’.
hand-over \ ’ send invoice







getting order
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hand-over tems l

getting order
Je‘t al IS

hand-over tems
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erint invoice——>

fail 133

. details printed

E fname: Orafo, address: Florence ...¢ true
; fname: Michael, address: Torno ...} true

fname: Gustavo, address: Rome ...¥ Palse
E fname: Ambra, address: Bolzano, .3 false
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fname: Orafo, address: Florence ...* true race conditions
frame: Michael, address: Torno ...+ true
fnome: Gustavo, address: Rome ...¢ Palse
fnme; AMBM, aoUre,ss: Bolzomo, } Palse_
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. frame: Michael, address: Torno ...+ True :
E fname: Gustavo, address: Rome ...¢ Palse >
¢ fhame: Awbra, address: Bolzano, .3 false :
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§ Sname: Orafo, address: Florence ... true . roce conditions rou‘ting
. frame: Michael, address: Torno ...+ true :

E fnome: Gustavo, address: Rome ...¢ false '

é fname: Ambra, address: Bolzano, ..¢ false é

filtering

;_ "> false '
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fnome: Orafo, address: Florence ...} true race conditions routing
. fname: Michael, address: Torno .3 true :

fname: Gustavo, address: Rome ...} false A

é fname: Ambra, address: Bolzano, ..¢ false é @
filtering retrying
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T T T T T N R

ph’n’tef 1 Pﬁn‘te_r L) Pﬁn‘ter 3 pﬁn‘tef 9



ph’n’tef 1

R T R R e

details pﬁn‘tep!
fname: Orafo, address: Florence ...* true
frame: Michael, address: Torno ...+ True
fnome: Gustavo, address: Rome ...¢ Palse
fname: Ambra, address: Bolzano, ..¢ false
n> Palse,
printer 2 printer 3

printer 4

race conditions

Pil‘teﬁmj

persistence

re_‘trying
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Eice: Orobe; addrens: Foranee wid Ere race conditions routing
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Mecsage brokers

88 kaifka - amazon o & redis

RabbitMQ ACTIVEMQ
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Cloud Pub/Sub




go.dataddo.com/pgq




Broker in the middle

Pué/is'her/ §' ender Conrumer/ Subscriber



Broker in the middle

Publishers Consumers
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Consume / Subscribe

[ Message Broker j [ Consumer app j

CCCCCC




Consumer Acknowledgements



Diccard = will not procese the message
Rejec‘t
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Acknowledge = I procecsed the mecsage




/Vegative Acknowledge = I couldnt process the megsage

[ Message Broker ] [ ooooo ]
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Request-response procescing
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Single, container on a simjle_ k¥s node

node size MB

tTime
- o 4



Single container on a single, k¥s node

node size MB

tTime
- o 4



Mul‘tiple containers on a single, k¥s node

-» o4 @ o B



RabbitMQ broker
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RabbitMQ broker
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RabbitMQ broker

OOM
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Deadlock on De/ivery Acknowledgement Timeout



RabbitMQ broker

Ack timeout

processing for
a lov\g time



Ack timeout

S'ti“ wof'k;v\g

RabbitMQ broker

-

Pr‘ocessimj



RabbitMQ broker

Ack timeout

Proce_ssing

still working

Finished.



RabbitMQ broker

fimeout

Ack




go.dataddo.com/pgq
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Where is the acynclxrom'city Ae/,bﬁ(/?

Order Procescing Systems
Handling e-commerce orders, where each order might involve multiple ctepe like
payment procescing, updating external syctems, chipping and notifications, which
can be done asynchronoucly.



Where is the acynahrom‘c:‘ty Ae/,bﬁ(/?

Backgrovnd Jobs and Task Queves

Jasks cuch ac email cending, file processing, or generating reports, which can be
offlsaded to a queve and procesced by worker services.



Where is the acynahrom‘c:‘ty Ae/,bﬁ(/?

Decouvpling microservices
When microservices need to communicate without waiting for each other, allowing

for better decoupling and improved resilience of the cystem.



Where is the acynchrom'city Ae/,bﬁ(/?

Data Ingection and ET( (Extract, Transform, (oad) Pipelines

Ingesting large volvmes of data from variovs sources and processing it can be done

acynchronously to handle high throughput and avoid blocking.



Where is the acynahrom‘c:‘ty Ae/,bﬁ(/?

(oad Balancing and Scaling
Dictributing workloads acrocs multiple servers or instances to handle varying load
more eﬁ’ectiveé/.



Where is the acynahrom‘c:‘ty Ae/,bﬁ(/?

Real time notifications, logqing, event-driven architectures, ...



Dicadvantages of async code

Increaced complexity in logic & code
It i usvally harder to debvg. Flow of the program may not be intuitive.



Dicadvantages of async code

Harder testing and debugging

Reprodveing errore is more difficult, error can happen only under come circcomns.



Dicadvantages of async code

Race conditions, data consistency, deadlocks
Inconcistent When using shared recource => need for locks



DGCl.d;hg sync or agyhc GOOD CODE

It depends.




More resources

Megssaging Patterns - Enterprice Inteqration Patterns

www.enterpriseintegrationpatierns. com/| pattern s/messaging

W al erm /./ / we b cite watermill.io

Dataddo PG package, PGA Youtvbe video  go.dntodis.con

60 her 1cons ithub.com/Marialetto/Free-gophers-pack
Jel o 9 9 P


https://www.enterpriseintegrationpatterns.com/patterns/messaging/
https://watermill.io/
https://go.dataddo.com/pgq/
https://www.youtube.com/watch?v=feJbKEAvBLk
https://github.com/MariaLetta/free-gophers-pack

I am nearly OOM,

but happy to answer your questions.













Buffer slides

Following slides probably will not used at all.
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Deciding sync or agync

Blocking ve. Non-blocking

IF the result is needed immediately fo proceed, a cynchronovs call makes cense



Deciding sync or agync

Recpongivenecs
In applications with user inferfaces, cynchronous jobs block the main thread.



Deciding sync or agync

Control How

Synchronove calls encure the tasks are executed in the order.
Agyuchr. calle can reduce the execution time, but their coordination may be fricky.



Deciding sync or agync

Sealability

Acynchronsus procescing can help scale more effectively (Free recourcec)
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