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ASP.NET Web Api vs Node.js Benchmark

1827,33
Requests per second
1676,76

Time taken (in s, lower is better) I 54,73
59,64
M Node.js
Time per request (in ms, lower is better)
47,71
0
Failed requests (lower is better) ;
0 500 1000 1500 2000
7215+48H)1 " 5 # $ #
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var express = require(‘'express’)
, app = express.createServer();

app.use(express.bodyParser());
app.post('/', function(req, res){
res.send(req.body);

D

app.listen(8080);
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# "1 5+8H)1

public  class ValuesAsyncController : ApiController

{

public  async Task<string> Post()

{

return await

this.ControllerContext.Request.Content.ReadAsString

}
}
% +" $& ) JAK$ %) $
' % | % + % | % !
| $ ! 88888
1% | B8
NE 4 ? % ! (5 ! ,%
% |
{
"firstName": "John",
"lastName" : "Smith",
"age" . 25,
"address"
{
"streetAddress": "21 2nd Street",
"city" - "New York",
"state" C"NY",
"postalCode" :"10021"
}v
"phoneNumber":
[
{
"type" : "home",
"number": "212 555-1234"
}v
{
"type" : "fax”,
"number"; "646 555-4567"
}

Async();

$%)
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8) 72 , (.ccc L .C5
especialidades-10 1000 25 23 30 22 34 0.00% 39.1 B67.2
consultas-especialidad-10 1000 640 627 670 169 694 0.00% 116 788.5
consultas-especialidad-medico-1C 1000 39 36 44 35 48 0.00% 373 30.4
profesionales-10 1000 108 107 113 32 114 000% 284 4211
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TOTAL 5000 210 107 627 22 694 000% 12 263.8

1000 Peticiones, Nivel de concurrencia 10
8) :2 , (.ccc L .CC5
especialidades-100 1000 148 160 187 30 194 0.00% 47.7 82
consultas-especialidad-100 1000 5742 5971 6027 99 6273 000% 152 10395
consultas-especialidad-medico-1C 1000 255 258 304 11 326  000% 465 38
profesionales-100 1000 598 617 666 50 675 000% 448 664.6
notificaciones-100 1000 1202 1206 1299 57 1485 000% 402 991.8
TOTAL 5000 1589 617 5971 11 6273 0.00% 86 190.5
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especialidades-500 1000 270 228 445 23 488  0.00% 1335 229.3
consultas-especialidad-500 1000 25364 29910 32508 99 33205 0.00% 14.7 999.2
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profesionales-500 1000 3848 3684 5031 308 5791 0.00% 73.8 1095.7
notificaciones-500 1000 6716 7629 9247 40 9841 0.00% 466 1149.1
TOTAL 5000 7422 3572 29910 9 33205 0.00% 23.1 509.1
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8) =2 , 1&K(.cCC L .C5
especialidades-10 1000 1 2 2 0 29 000% 493 871
consultas-especialidad-10 1000 3 2 5 2 74 000% 472 32232
consultas-especialidad-medico-10 1000 2 2 3 1 64 0.00% 492 426
profesionales-10 1000 1 1 3 0 19 000% 489 7289
notificaciones-10 1000 1 1 2 1 107 0.00% 468 11582
TOTAL 5000 2 2 2 0 107 000% 223 492.8

1000 Peticiones, Nivel de concurrencia 10
8) D2 , !&K(.ccC L .CC5
especialidades-100 1000 8 T 9 6 62 000% 526 929
consultas-especialidad-100 1000 11 9 18 4 19 0.00% 56.1 3820.5
consultas-especialidad-medico-100 1000 9 T 9 2 22 000% 562 48.6
profesionales-100 1000 8 T 14 6 75 000% 54 804.7
notificaciones-100 1000 8 6 8 4 18 0.00% 57.1 1412.5
TOTAL 5000 9 7 15 2 75 000% 244 5401
1000 Peticiones, Nivel de concurrencia 100
8) A2 , 1&K(.CCC L <CC5
especialidades-500 1000 75 66 124 3 329 000% 1879 331.9
consultas-especialidad-500 1000 59 ar 117 8 152 000% 1532 10452
consultas-especialidad-medico-500 1000 58 46 113 6 123 000% 1638 1417
profesionales-500 1000 58 48 122 6 122 0.00% 1469 21882
notificaciones-500 1000 71 39 123 2 289 0.00% 2023 5003.9
TOTAL 5000 64 ar 123 2 329 0.00% 31.2 690.1

1000 Peticiones, Nivel de concurrencia 500




Milisegundos

Milisegundos

[

£,

(974
0,
%

=2 , 1&K(.cCC L .C5

MW B
o O O O O

® o ®
S S S eh:@ S
abbc ‘\\sb e&b Q‘é 0‘-&
© g & 0 &
P & 3 & &
o Q9 3 & K
) Fj’ \b L o
& & 2 < N
N &
> R
~ &
o
< b
©
(\,__'\}
©

m Average ® Median mMin = Max

D2 |, & K(.CCC L .CC5

’
¥

10
, HEm ll-l II_I L[ [ l--l



8<

350
300
o 250
€ 200
&
% 150
S 100
o | B i ] [
. _ - i_ H_ m_
$ ° S & N
be";) ‘@)@b@ &(“0(’ %Q_‘rb Qef’?)
@\\b,b 25}% a,"@e Q,Q‘OQ -\c..'b(}o
L,QQ'L ‘,,ef’q _\Q;\\Sb Q@R (\043‘
‘9&@ ¢,QQS‘
<,‘7"’Q <
&
s
o Average o Median B Min B Max
A2 | & K(.CCC L <CC5b5
) % %l %+ L& ( % "
1 9% ) . $ | % X
) $%  $2 1 1§ 1 )
) ! #% $ | : $ &'#  $%
% + 1$) %! ! ‘& % "I(
%! # % % ! I ! % ! # * !
$% ! $%)#S$ %! $ % ( 1
) 1 %! $ ! %! ) !
106 | $ $% $
IF % )!  $% !
% % $? $ ! $ * $ I
% " & "% $ $% ! %! " !
$ INE# %" | * % ") & (
) % $% !+ 2 *% % ) $
N T 7 S
m 1'F ! # 1 D !
! # 1F!1 9% 2?21 # $) $. % % !
% 1 F )% (



(0]
vs]

*0p! ) ! " %? ! %
) o
8) B2 , (.ccc L .C5
especialidades-10 1000 248 244 257 230 745 0 3687179676 6513748571
consultas-especialidad-10 1000 315 287 398 253 1114 0 3008061605  2052.063378
consultas-especialidad-medico-10 1000 245 243 253 231 580 0 37.64209802 3256839248
profesionales-10 1000 253 248 260 230 769 0 36.72959671 547.248286
notificaciones-10 1000 259 249 263 233 995 0 36.03603604  891.152042
TOTAL 5000 264 249 29 230 1114 0 19.34078856  427.3520393
1000 Peticiones, Nivel de concurrencia 10
g8) Cc2 , (.ccc L .CC5
especialidades-100 1000 27 248 292 230 669 O 257.6655501 455.2135001
consultas-especialidad-100 1000 1500 1239 2341 472 9381 0 49.44131316 3372.829072
consultas-especialidad-medico-100 1000 2mM 248 302 229 538 0 2565418163 221.9723055
profesionales-100 1000 423 370 561 248 1191 0 178.0626781 2653.032004
notificaciones-100 1000 643 556 a7 245 3767 0 99.02951079 2448951351
TOTAL 5000 622 394 1249 229 9381 0 43.74950782  966.6865955
1000 Peticiones, Nivel de concurrencia 100
8) .2 , (.ccc L <CC5
Especialidades-500 1000 482 451 646 228 1761 0O 322.8931224 570.4925508
Consultas-especialidad-500 1000 7433 5570 15407 926 29005 0 31.98260146  2181.818934
Consultas-especialidad-medico-500 1000 624 509 945 231 3515 0 191.424196 1656275424
Profesionales-500 1000 1830 1573 2732 567 4558 0 133.68320764 1994 038028
Motificaciones-500 1000 2775 1863 5362 474 8985 0 9538344143  2358.792826
TOTAL 5000 2629 1454 6471 228 29005 0 47.23977967 1043.810384
1000 Peticiones, Mivel de concurrencia 500
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8) 028 # # # " 0%, )
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especialidades-10 208 711 -2.23
consultas-especialidad-10 84 420 18.48
consultas-especialidad-medico-1206 196 531 0.34
profesionales-10 198 655 8.33
notificaciones-10 168 723 15.24
TOTAL 208 420 7.34
1000 Peticiones, Nivel de concurrencia 10
especialidades-100 200 475 209.97
consultas-especialidad-100 373 3108 34.24
consultas-especialidad-medico-116 218 210 210.04
profesionales-100 198 516 133.26
notificaciones-100 188 2282 58.83
TOTAL 218 3108 35.15
1000 Peticiones, Nivel de concurrencia 100
especialidades-500 205 1272 189.39
consultas-especialidad-500 827 -4200 17.28
consultas-especialidad-medico-£-285 222 1900 57.12
profesionales-500 259 -1233 60.03
notificaciones-500 434 -856 48.78
TOTAL 219 -4200 2414
1000 Peticiones, Nivel de concurrencia 500
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8) .72
especialidades-10 -89200% -96087% -94545%  -2091.18% -H70%
consultas-especialidad-10 50.78% 54.23% -49.70% -60.52% 159.32%
consultas-especialidad-medico-10-528.21%  -575.00%  -560.00% -1083.67% 0.82%
profesionales-10 -134.26% 131.78%  -618.75%  -57456%  29.33%
notificaciones-10 -9.28% -4.62% -268.46% -26581% T73.25%
TOTAL -2671% -132.71%  -94545%  -60.52% 61.17%
1000 Peticiones, MNivel de concurrencia 10
especialidades-100 -83.11% -64.00% -666.67%  -24485%  44018%
consultas-especialidad-100 73.88% 79.25% 376.77% -49.55% 225 27%
consultas-especialidad-medico-10-6.27% 4.65% -1981.82% -6442% 451.70%
profesionales-100 29 26% 40.03% -396.00% -76.44% 297 46%
notificaciones-100 46.51% 53.90% -329.82%  -15367% 145 34%
TOTAL 60.86% 36.14% -1981.82% -49.55% 408.72%
1000 Peticiones, Nivel de concurrencia 100
especialidades-500 -78.52% -97.81% -891.30% -260.12%  14187%
consultas-especialidad-500 70.69% 81.38% -83535%  1265% 117.57%
consultas-especialidad-medico-5C31.35% 27.18% -2466.67% -117.65%  4253%
profesionales-500 52.44% 57.30% -84.09% 21.29% 81.35%
notificaciones-500 58.68% 74.27% -1085.00% 8.70% 104.69%
TOTAL 64.58% 59.28% -2433.33% 1265% 104 50%
1000 Peticiones, Nivel de concurrencia 500
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especialidades-10 1000 54 52 64 45 123 0 146.19883 292100694
consultas-especialidad-10 1000 196 181 210 100 661 0 40.3991435 1663.24686
consultas-especialidad-medico-10 1000 60 60 69 46 130 0 131.96094 587.38224
profesionales-10 1000 156 142 216 99 700 0 51.7303813 1638.20151
TOTAL 4000 116 103 208 45 700 0 46.9268762 930.406331
1000 Peticiones, Nivel de concurrencia 10
especialidades-100 1000 103 105 137 49 226 0.01 478697942 956.114057)
consultas-especialidad-100 1000 1212 1113 2084 152 4554 0 69.0178756 2841.48791
consultas-especialidad-medico-100 1000 116 101 181 3 721 0.025 410.172272 1801.04241
profesionales-100 1000 843 725 1443 174 4089 0 90.3016074 2861.42354
TOTAL 4000 568 247 1446 3 4554 000875 61.3930073 1216.28736
1000 Peticiones, Nivel de concurrencia 100
especialidades-500 1000 283 246 504 0 828 0.023 524.934283 104758038
consultas-especialidad-500 1000 7537 6850 13808 0 24531 0.04 389468765 1542.03494
consultas-especialidad-medico-500 1000 585 483 1142 a7 1906 0 32905561 1465.24543
profesionales-500 1000 5566 4530 10557 0 41471 0.012 23.8504102 747.155815)
TOTAL 4000 3403 1101 9956 0 41471 0.01875 36.5243435 T06.458961
1000 Peticiones, Nivel de concurrencia 500
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especialidades-10 1000 59 58 74 44 592 0 134300295 2453871
consultas-especialidad-10 1000 343 307 532 120 1306 0 24230676 164657768
profesionales-10 1000 79 60 114 48 660 0 92.0979923 137220729
consultas-especialidad-medico-1C___ 1000 55 5 62 43 132 0 139140114 120384597
TOTAL 4000 134 61 345 43 1306 0 245006537 524 175979

1000 Peticiones, Nivel de concurrencia 10

especialidades-100 1000 69 62 107 44 269 0 558971492 1021.41614
consultas-especialidad-100 1000 674 555 1216 116 311N 0 108.790252 2903.45205
consultas-especialidad-medico-1C 1000 86 85 109 45 219 0 533.049041 461.217038
profesionales-100 1000 366 255 753 59 1894 0 192938453  2874.678
TOTAL 4000 299 134 74 44 31N 0 90.0353389 996.703445

1000 Peticiones, Nivel de concurrencia 100

especialidades-500 1000 154 140 232 49 1125 0 470588235 860.040901
consultas-especialidad-500 1000 3006 2634 6166 112 11925 0 80749354 215508828
consultas-especialidad-medico-5C 1000 247 184 390 46 1135 0 437.062937 378.174255
profesionales-500 1000 1671 1361 3473 96 5951 0 141.183114 2103.55768
TOTAL 4000 1270 349 3760 46 11925 0 70.7901956 783664488
1000 Peticiones, Nivel de concurrencia 500
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especialidades-10 847%|  -10.34%] -1351% 222%|  -19.22% 814%  -15.99%
consultas-especialidad-10 -42.86%| -41.04%| -49.25% -1667%|  -4939%  -40.02% -1.00%
consultas-especialidad-medico-10 11.67% 15.00% 10.14% 6.52% -1.52% 516%  -79.50%
profesionales-10 49.36% 57.75% 47.22% 51.52% 5711% 4383%  -16.29%
TOTAL -13.43% 40.78%|  -39.71% 444%)  -46.40%  4T7T77%  -4386%
1000 Peticiones, Nivel de concurrencia 10
especialidades-100 33.01% 40.95% 21.90% 10.20%]  -15.99% 14.36% 6.39%
consultas-especialidad-100 44.39% 50.13% 41.65% 23.68% 30.37% 36.56% 2.13%
consultas-especialidad-medico-100 25.86% 15.84% 39.78% -93.33% £69.63% 23058%  -74.39%
profesionales-100 56.58% £4.83% 47.82% £6.09% 53.68% 53.20% 0.46%
TOTAL 47.36% 45.75% 46.47% -93.18% 30.37% 3181%  -18.05%
1000 Peticiones, Nivel de concurrencia 100
especialidades-500 45.58% 43.09% 53.97% -10000%|  -26.40%  -10.35%  -17.90%
consultas-especialidad-500 60.12% 61.55% 55.35% -100.00% 51.39% 5.77% 28.45%
consultas-especialidad-medico-500 57.78% 61.90% 65.85% 19.30% 40.45% 2471%  -287.45%
profesionales-500 69.98% £9.96% 67.10% -100.00% 85.65% 83.11% £4.48%
TOTAL 63.64% £8.30% 62.23% -100.00% 71.24% 48.40% 9.85%
1000 Peticiones, Nivel de concurrencia 500
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SAREM: Sistema de Alertas y Registros Médicos
Valentina Da Silva, Leonardo Clavijo, Victoria Aldaz, Silvana

Arrambide, Fernanda Rodriguez, Ing. Lucia Grundel,
Ing. F. Simini

INCo — NIB — UIBLH — H.Clinicas

Ingenieria de Muestra, 22 - 24 de octubre 2015.

Caracteristicas generales
Usuarios
* Agendado de consultas en tiempo real via web.

* Notificaciones dindmicas a los usuarios por medio de Twitter o
correo electrénico sobre recordatorios de consulta, promocion
de lista de espera y eventos especificos prestadores de Salud.

« Digitalizacion parte diario.
* Asignacion Médico Referencia.
= Usuarios acceden a listas de espera.

Profesionales y Administradores

* Administracién de prestadores de salud en el sistema.
* Estrategias de conectividad con servicios externos OpenEMPI.

* Exportacion de datos a sistemas externos.

Usabilidad

o 0 El impacto global de un sistema en un entorno heterogéneo
Crear Consulta H e -

como en el area de la Salud, depende en gran medida de la
experiencia de wusuario final. ldem para los profesionales
orientados a Registros Médicos. La simplificacion, impacta en
reduccién del tiempo de trabajo y optimizacién de recursos
materiales, asi como gestién de informacién sensible.

Alta disponibilidad

El sistema permite escalar rapidamente, brindando la posibilidad i:x%):n W SEESEN SO0 AT RGSTSE
de desplegar diferentes componentes del sistema utilizando
tecnologias PaaS, gratuitas o pagas. Dependiendo de la
demanda de los usuarios se ofrece mecanismos de alta
disponibilidad para satisfacerla. Es crucial mantener replicados
repositorios de datos de uso intensivo, por ello el sistema brinda
estrategias de recuperacion y alta disponibilidad.

Integraciéon SaludUy

Arquitectura: Combinacién de tecnologias privativas y opensource.
@ Aplicaciéon web desplegada en Windows Azure, permitiendo escalabilidad
LD l d vertical y horizontal a bajo costos. La baja cohesién de integracion entre
" sa u uy sistemas orientados al area de la Salud, motivaron la eleccién de una
arquitectura Multitenant permitiendo la separacion de informacion

sensible entre prestadores de Salud.

Integracion con OpenEMPI para el registro unificado de pacientes, con
despliegue en la nube utilizando servicios PaaS Openshift.

UNIVERSIDAD
DE LA REPUBLICA
URUGUAY

JFundar:iﬁm\_
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SAREM Medical Appointments
Management System to Optimize Patient
Wellness and Uses of Clinical Resources

Leonardo Clavijo, Valentina Da Silva, Victoria Aldaviaria Fernanda Rodriguez, Silvana
Arrambide, Lucia Grundel, Franco Simini

NIB, Facultad de Medicina e Ingenieria, Universidigla Republica

Abstract This project stems from the need for a tool to ewa solution to the chaos in the Uruguayan
health system, where patients have trouble to stbededical appointments due to unavailability of
slots, and where institutions waste resources secanany of these patients do not attend their
appointments. SAREM is a computer system that allpmper user of medical resources, a closer
contact between the health professional and thergatnd better optimization of time for both hkal
centers officials and their users; friendly forbdesktop and mobile web browsers, in additiomto a
Android application with similar functionality. Theystem is implemented with open sout@ehnologie:
based on a Node.js Backend and Cloud Services (&éma&b Services), allowing low costs, high
reliability and easy installation on any existingtform. SAREM resulted in a solid and well tested
product, with high acceptance and good feedbaek béiing shown at Ingenieria deMuestra 2015 event
to over 200 users. Although work remains to be damebelieve that the system is applicable and
adaptable to many institutions in the country dreregion, and we think it will solve user’s prabkeat

the time of scheduling their appointments.

I. INTRODUCTION

SAREM was conceived as a result of a joint
analysis between the Medical and Engineering
schools of UdelaR, in which the students from
the Medical Records career posed a problem to
be solved by the Engineering students. That
problem was the difficulty for healthcare
providers’ staff as well as patients to schedule
medical appointments.

SAREM emerged with the aim of optimizing
the interaction of patients with health centers,
and improve management of medical resources.

Since 2008, the Uruguayan health system has
evolved with the implementation of the
Integrated National Health System (SNIS). The
system gives access to workers and retired to
healthcare through the National Health
Insurance (SNS). Also, from 2010 onwards their
spouse and children are also included.

This have increased the number of people
attending to Healthcare Providers. That, in turn,
generate a variety of problems including find

slots for scheduling medical appointme
particularly for specidts in high deman
Currently, people line up early in the mornin
get an appointment, generating dissatisfac
Especially when there are no slots availabl
when staff is on a strike. Another source
problem is that patients do not assist te th
consultation, so slots are actually available
patients who need them are not aware of that.

In order to improve the situation,
government agency AGESIC designed a
for the computerization of the Urugua
Healthcare System called salud.uy .[Ifhis
included the adoption of the Electronic Natic
Clinic History (HCEN), which has led
increase the adoption of information systen
Healthcare Providers.[2]

Nonetheless, the current state
computerization is mostly at an intermed
stage. Most of them continue their larg
paperbased systems only storing a little of i
electronic means. [3]
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proxy_cache_path /tmp/nginx levels=1:2 keys_zone=my
inactive=60m;
proxy_cache_key "$request_method$request_uri";

server {

root /var/www/app;

index index.html index.htm;

server_name ec2-52-67-47-2.sa-east-1.compute.amazo

listen 443 ssl;
ssl_certificate /etc/nginx/ssl/nginx.crt;
ssl_certificate_key /etc/nginx/ssl/nginx.key;

location ~ *api/consultas/(search|findOne){
if ($request_method !~ N(GET|POST|OPTIONS)$ ) {
return 405;
}

proxy_pass http://0.0.0.0:3000$request_uri;

location ~
Mapil/(especialidades|locales|notificaciones|images
if ($request_method !~ (GET|OPTIONS)$ ) {
return 405;
}

proxy_pass http://0.0.0.0:3000$request_uri;
}

location ~
Mapil/(personas)/.*/(referencialesperalcanceladas|c
if ($request_method !~ A(GET|POST|OPTIONS|DELET
return 405;
}

proxy_pass http://0.0.0.0:3000$request_uri;
}

location ~ ~api/personas/(count|findOne){
if ($request_method !~ N(GET|POST|OPTIONS)$ ) {
return 405;
}

proxy_pass http://0.0.0.0:3000$request_uri;
}

location ~ Mapi/personas{
if ($request_method !~ N(GET|OPTIONS)$ ) {
return 405;
}

proxy_pass http://0.0.0.0:3000$request_uri;
}

# account access
location ~ “api/accounts/(roles|login|logout|pass
if ($request_method !~ N(GET|POST|OPTIONS)$ ) {
return 405;
}

proxy_pass http://0.0.0.0:3000$request_uri;

_zone:10m

naws.com;

[translations){

onsultas|history){
E)$){

word|reset){
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location ~ ~api/accounts/.*/personaf{
if ($request_method !~ AGET|POST|OPTIONS|PUT)$ ) {
return 405;

}
proxy_pass http://0.0.0.0:3000$request_uri;



