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The Basics of SAS Viya's Architecture

Commodity
Services

______________________________________________________

Postgres
(G

c
£—5 Consul

RabbitMQ
(G

C omij‘oi/z‘/es -y D0IFEAE A=
Servicesi= A2 Microservices - SAS ViyaolAi
LI 74 24 719 c 4\ FEHoZ
SN2 HE Web Apps it Yael= &gy

1
SAS EEEE : SAS Compute A= SAS ZE9f ZEANE &g/
Compute B el = o =/]
Server - '
a = CAS workers CASE= SAS ViyaS ZHEl 850/ 73/5= a4
CAS* = 25 LA/ [HESF LIOJEI0) Ljat Z4tE PIn 2 e/
CoT ZIEE HZ
CAS controller

THE ENGINE CONTROL SYSTEM

Copyright © SAS Institute Inc. All rights reserved
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MTV (Move to Viya)
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SAS 9 F£Q atA

» SAS Display Manager
SAS Enterprise Guide

SAS Data Integration Studio .

SAS Display Manager

=2 8

» SAS Studio (ZY

SAS Data Studio
SAS Enterprise Guide

SAS Visual Analytics

SAS Enterprise Guide

SAS Display Manager + SAS Studio (ZY)
SAS Visual Statistics » SAS Visual Statistics
SAS/STAT

SAS Display Manager » SAS Studio (ZY)

SAS Enterprise Miner » SAS Visual Statistics
» SAS Visual Data Mining and
Machine Learning

SAS Model Manager
MAS (Micro Analytics Services)

SCR (SAS Container Runtime)
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Viya : Ljdst GIOJE| 4] A FF=te =4 A

ICEBERG

% =)
Parquet u =

Open file formats - - =
1 [
[ |

SAS SpeedyStore : C :

peeay 'L \) ___'___>§ @ SAS Teams
: ENGINE : @ Python Teams
SAS data sets - =9 I @ reams
| v I
I _——-—D @ Hybrid Teams
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SAS/ACCESS to DuckDB

-,

A
Parquet, 7|E} & DuckDBE 0|23t HO|E 2 4 2
b Zod MM & 2M e H|2 =3}

+  SAS/ACCESS to DuckDBOlli= Z2HA LHOA Hl&l= LHE DuckDB HIO[EH|0| AT B0 RUELITY.
« F7HHQI HWOILt AX|7H Q6K Y5 U,
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1174 OjOjE &= HIAE

8 Ccolumns: 53 Rows: 1,034,930,000
Y  Enter expression jel
H Hxi HX2 @X3 AX4 BX5 BHX6 b X7 HX8 BAX9 AHXI0 ASXH1 AHxi2 @3 @xia  @®XI5 @ x16 @X17 AXI8 AHXI9 AX20 SXl AX22 @X23 @X24 @X25 AXe HX27 X288 X9
1 1 ARS1 8 1 31 371 0 0 11 31 371 1 382213 191107 431140 215640 0 0 (o] 0 0 0 0 0 0 0 0 0
2 10 AR51 61 2 $ SHEAIEBIS 0 0 o1 22 QI 2 790869 316347 849800 340000 0 0 o] 0 0 0 0 0 0 1 o} 0
3 100 AG4090 51 31 371 0 0 o1 11 MNg 2 483808 435427 589310 530410 0 0 [} 1 0 0 0 0 0 0 0 0
4 1000 AF001 89 1 37 a5 20200522 0 0 21 37 a5 1 242496 145497 402280 241380 0 0 (o] 0 0 0 0 0 0 1 ¢} 0
5 10000 Al639 70 1 11 Mg 0 0 o1 11 MNg 15 632795 253118 691730 276730 0 0 (o] 0 0 0 0 0 1 1 0 0
6 100000 AM952 62 2 22 A 0 0 o1 11 MNg 15 503471 201388 680860 272360 0 1 (o] 0 0 0 0 0 1 1 0 0
7 100001 AR42 81 2 25 o 0 0 11 25 (=i 4 1001738 500871 1058980 529580 0 1 (o] 1 0 0 0 0 0 0 o} 0
8 100002 AC3499 76 1 22 QA 20191021 1 0 o1 22 oI 1 421239 400177 5888310 5513570 0 0 (o] 0 0 0 0 0 0 0 o} 0
9 100003 AC5090 54 2 31 | 0 0 o1 31 7| 3 672178 638569 746450 709150 0 0 (o] 0 0 0 0 0 0 0 o} 1
10 100004 AG419 35 2 24 s 20190508 1 0 o1 24 e 2.5 659283 626319 10391870 9846150 O 1 (o] 1 0 0 0 0 0 0 o} 0
11 100005 AR51 51 2 31 7| 0 0 11 31 7| 2.5 551845 303514 599630 329830 1 0 (o] 0 0 0 0 0 0 0 0 0
12 100006 = Al671 60 1 38 2 1 0 o1 21 24 3 969118 387646 1390870 669990 0 1 o] 0 0 0 0 0 0 1 0 0
13 100007 AR42 60 1 21 2 1 0 11 21 24 4 1031101 515552 4023990 2778720 1 1 (o] 0 0 0 0 0 0 0 0 0
14 100008 AH812 31 1 25 [ k] 0 0 21 25 =] 2.5 565074 339044 760640 456440 0 0 (o] 1 0 0 0 0 0 0 0 0
15 100009 AG431 79 2 11 Ng 0 0 21 31 7| 1 300864 0 (o} 0
16 10001 AIS09 74 2 22 oA 0 0 o1 11 Mg 1 415220 E” 0 | EI o Al E” 0 | EI 2f 1 0 0
17 100010 ~ AR42 59 2 37 e 0 0 11 37 B 2 571926 o oo 0 0 0
18 100011 = AH8130 48 2 23 o 0 0 11 37 B 1.5 484107 0 0 0
19 100012 Al671 65 2 21 st 0 0 11 21 st 1.5 538913 SAS EI | O | E_I A‘” 3 2 4 G B 1 0 0
20 100013  AF067 76 1 31 371 0 0 21 22 QI 15 438558 A - 1 0 0
21 100014  Al6352 76 1 32 Erl 1 0 11 32 eyl 3 855463 0 0 0
22 100015 AG441 45 1 25 =] 0 0 11 25 o 1 175638 =
23 100016 AG510 56 1 34 s 0 0 11 34 Ec) 1 175638 l‘%:q | SAS E-” | E’-I AA‘” 1 7 . 5 G B

Parquet I 44 6.9 GB B 4.7X
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=40 R

SAS M

[* v
oE
> B W EHET
v G2 77|
> [3 Global Shortcuts
v 3 My Shorteuts
> B dlib BIZ 2}7]
> £F sasdata HIZ 7}7|
v B sas MH
> Li Home

[6 AIZTO]X] [#* SAS School_ktkim.sas x =+
& EH V] & s 27| v = =
T
SAs Z2HZ: /Users/keun-Tae.Kim@sas.com/My Folder/SAS School_ktkim.sas
I options fullstimer;
2
3
4 /¥ SAS-libname - statement */
5 libname saslib- ' /data-netapp-ultra/data/demo-quickstart/sasdata’;
6
g f***l*-*l*i****#*l*l*!*-*l**!*‘*#*l*-*.l*-**!*!*‘***i*l*!*lx*i*!***'*i*-*il
8 /* Combine all 12 months of nyc trips into a single data set for 2811. Th
9 /* Data Step processing takes 2-4 minutes, if demonstrating for a custome|
1e /* you don't necessarily need to run it, but do highlight the need for ext|
11 /* processing and note the additional time. Each monthly file is ~2GB
12 I*A*H*H*ﬂ*!-(****X***H*H*H*H**?***V*V*H*H*H**3«*"!*3&*ﬂ*ﬂ*i*H*HT***!***H***H*?“
13
14 /* data saslib.yellow_tripdata_2011; */
15 i set saslib.yellow tripdata_ 201181 =/
16 L¥ saslib.yellow_tripdata_201182 */
17 i saslib.yellow_tripdata_201183 =/
18 ¥ saslib.yellow_tripdata_2011@4 */
19 % saslib.yellow_tripdata_281185 */
20 Ik, saslib.yellow_tripdata_201106 */ .
21 ¥ saslib.yellow tripdata_201187 */
22 £* saslib.yellow tripdata_2011@8 */
23 = saslib.yellow tripdata_201189 */
24 f* saslib.yellow_tripdata_201118 */
25: 7% saslib.yellow_tripdata_201111 */
26 £ saslib.yellow_tripdata_201112; */
27 /¥ run; *y
28
29 /* Query a single Year(2@11) SAS dataset (27GB) */
3@
31,
32 PROC SQL;
33
34 SELECT
35 passenger_count,
36 payment_type,
37 count(*) AS num_trips,
38 ave(trip distance) AS ave distance.
=

[l sas studio compute context

[} Snippet i
Z3 == gog
A | OO
OIAIZ| 7} gi& Lot
a

»1 /* region: Z2|HWE MA #/ .-
79
80 options fullstimer;
81
32
83 /* SAS libname statement */
84 libname saslib '/data-netapp-ultra/data/demo-quickstart/sasdata’;
NOTE: 2f0l=22{2] &= 'sSASLIB'OI(2H) CH=ab 20l e sLIct.

UL V9

22/ 0|S: /data-netapp-ultra/data/demo-quickstart/sasdata
85
86
>87  /* region: TAEMNZS MH x/ .-
fLea

27 943
2026-02-05



CIOJE BIE 24 T2

O L.

Datasets

sas/bdat:- 7+ $491.000

e 100TB NetApp Ultra D 6 T

8@ il

parquet:- 7t $122.000

25T NetApp Ultra 0.40 GiB 7|=

AWS S3 7+ $6.000
Azure Blob 2 $0.02 GiB 7|=

N2 HIE 208 MFH

Copyright © SAS Institute Inc. All rights reserved
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SAS/ACCESS to DuckDB - GjjA]

New York Taxi Rides Gl|0|E{

- O|0|E] 82f : & 2.1 GB (Parquet) | 25 GB (SAS)
- It £ : 12 Parquet I

- YFE £ 19 7,1002 A (19 Z23)

Average Distance, Tip & Fare

PROC SQL;
SELECT
passenger_count,
payment_type,
count(*) AS num_trips,
avg(trip_distance) AS avg_distance,
avg(fare_amount) AS avg_fare,
avg(tip_amount) AS avg_tip
FROM
duklib.’2012/*.parquet'n(file_type=parquet
file_path="&parquet_data")
WHERE
passenger_countis not NULL AND
passenger_count > 0 AND
passenger_count <5 AND
trip_distance <100 AND
trip_distance > 0
GROUP BY
passenger_count, payment_type
ORDER BY
payment_type, passenger_count;
QUIT;

TS T AAR GlOJE B2

I TR
BASE libref [ 7
(sas7bdat) I 93 |

DuckDB (Parquet) 2.5%& 27%

09!
0%

MM
A
H1

HH|R AE2|X
—
AWS S3

Azure 7|8t

SAS Mg

AWS S30j| X{ZE Hjoje M2

[ maun lsses
DuckDB (Parquet) 11.62s 5.9x
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SAS7BDAT
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Azure NetApp Files Premium 1yr reserved €27,334 for 100 TiB/month = €328,125 for 100 TB/year
All rights reserved Azure Storage 1 yr Reserved €1,427 for 100 TB/month = €17,124 for 100 TB/year

ght © SAS Institut



GlO|E AE2|X| £| X3}

T
10
ol
[0
-

SAS Cl|O]E A

THeolll Akgol | #lE

SAS SpeedyStore

45 2 Ho

SAS Viya 2 SAS 90N 2=

s ex 7

O =20

Lrdet 7Is0M 82 s

HI0|E 82 244

MH|E QEHE AEZ|X| AR

ME AEZ|X

= —
HH ks




Sas.com

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.

SAas



Problem

Augmentation : £ Cf|0|Ef
AH

2026'A01= 75%2] 7|€0| MM AIZ &4 104 H0|EE MY = A (Gartner)

Nationwide

British Bank US Healthcare SAS Data Maker

Building Society Provider

Mg Lot DU SHASLY| QI3 EIO|E QI YEE BS5IEAM, P RO ol — e ==
GIOEQ] 712, Haky, 9=t ZZAM|} BIO|EIS M} TS QI3 $X} MK}
SR 2 M0 DIZEo| Mgt ZQdt o|2 7|Z(Electronic Health
Argt Record, HER) HIO|E| 3R2
Ve
SASE AI2510{ B4 GO|EIS  QPHSH BHA HIO|EE SASE EHRE H|Algststn
MABID D0 S5 MEHIAGM MAZS T 4 HlO|EIS A4, Tt Y
HIZE S & Q= QMBS E3t
ZHEg Mz
Hazy has
joined
ZXE ML o2 B S 20| 9| Hx}7} SRS MEH EX3E forces
HEHT 28% SHAL, K & OHMGIH AMAE 5 U= oi710] Gefg wrom with SAS
24 X[ MEHIAZ HIZHOD, BO[E 12 JHQl FE BS0) o3t : o
CRIREIESER-Y oI UA :
sasinnovate

Copyright © SAS Institute Inc. All rights reserved on tour 2025
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AR 2t 24 VLW TR

» S|C|0|E{Of &=24

* AI/ML 7|Ete] O & 24 A%

* MPP 29| ({Z2{0|1A
DB £ (HEY/1dS)

* Hybrid DB2| £

* F &t A XYY =4

« 2, Vector, Text $&2| H|0|E
ME/ M| AT ST

« HIO|E R/7tX1E MEA Al ¥ 24 715 WE (In-DB A2)
22| (DW/Data Lake) « Cloud X|&f

* No SOL / Column Store-- * Universal Storage(*****) X| &

Oracle, DB2, Informix-- Oracle, DB2, Sybase(***),

Teradata(***¥)
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SM|CH DB 7|8t2| Analytics Ecosystem Architecture
Analytics Ecosystem Architecture= 240 2Rt 2 BAS HEalet Framework2= AAR f= A| S H|A
2 CAE 152 X

Bl Portal AFZ| 51 EQF

‘8ot el
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nes | =a ) LanE f oAz | 82 | wmining EECEREVVIERERNETERMEEHERY = o i) |

A
© |@ DW Zone @) Data Lake
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AM|CH A2 - Analytics Ecosystem Architecturelt SAS SpeedyStore
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Why SAS SpeedyStore

Z| MOl HAXOI AI/MLL DBMS EHE 0| 8%fC= HIO[E{Q] 2] & 249 MitHS St AL,
Al/ML SaHZ DB ==
Z|419] S Platform Al 7|2
 AutoML2} No Code, Low * Al/ML 2} Data 9| = - 1 HE/USF 0| X
Codez Citizen Data SHE
Scientist S143} - X& HH/HIAS OO0 HMES
flot HE XA

- 249 MutE=E Set A1H

. HAM Eo] M JHMS
Column Store U IAZE

* Model GovernanceE £&!ct
ModelOpsE ++& « X|&H HO0|H HIHE $let
Pipeline

« M5 Al/ML Platform 2 Data Platform (Data Warehouse, Data Mart %! Data Lake) £&f 75
7|CHE 1} < CJO|E 24, 0|2 Do AYA 2 HjT MALA SFAL
« £E5F _—rxxog 2SS Ol_Q_ol- oo 2 M 010 CHst Alsst BLE{2I(Plan — Do — See)

0
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SAS SpeedyStore 7|2 14

SASQ| Data®t AIZ %lofl Sl HIO|E HEA
00|22 MH|A and Web Apps 22 MH|A SAS Cloud 244 MH[A

CAS Controller

Compute with Workload Mgmt.

SAS SAS SAS CAS CAS CAS
Compute Compute Compute Worker Worker Worker

SingleStore SingleStore SingleStore
Aggregator Aggregator Aggregator

SingleStore Leaf = 9588 SingleStore Leaf = 9888

SingleStore Leaf = 9588 SingleStore Leaf = 9588

Object Storage




SAS SpeedyStore =2| 4

SASQ| Data®t AIE ?lofl S&fEl HI0IH Nya
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i P i §.SaS Vlya f) Interface
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i | ezl o CAS
| | IO P OTET E0TEE W e VAT B HE e R

Pushdown In-db

Reloa

N N
Json IEISON

Data
pipelines

34 HO|E]
%oy

umopysnd apo)

DBLHS| Emdedded Process

7t S MY

Q singleStore

27 HolH S

AAIZHX|S:
1.Where &2|9| ZF
2.X9I
3.2A
4.0|2HA
5. A

GO AH|X}

Power B 1

-
Jupyter
)

gDiverBI
G ROUP

QlikView

Notebook




SAS SpeedyStore E/
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=MZ O|0|HZ 0|F
EP(Embed Processor) AITI0| S20f LHAE|0{ SAS F =7 DBOA AlSE.

CAS2} S2 7|12 21X In-Database S&
 aia SAS Viya
Viya Platform — CAS i SAS SOL ) Viya®l BA8A Eo SAS
with Embedded Process @ SQLO| 520 A4xI€ EP2
Pushdown
) EP2t S20IM Sl Vs =3
Pushdown | | 3) A3 ATZ Viyal] F2

WORKER WORKER WORKER WORKER

AGGREGATOR AGGREGATOR AGGREGATOR AGGREGATOR

E EP EP EP

SingleStore Embedded
with Embedded Process
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Compute
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Compute Server CAS Cluster

SAS SAS CAS CAS
Compute Compute Worker Worker
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Vector + SQL + NoSQL
(SingleStore)

Gen Al App
(Langchain)

Notebooks, SQL editor and API, developer tools, foundation models, LLMs, GPU
Gen Al serverless (coming soon)

APl-based interface
Data

Petabyte scale hybrid vector index building and search
Adoptable vector algorithm and library + full text + JSON + SQL

+ support

SQL + JSON-based interface

JSON search +
analytics (MongoDB®)

Pluggable + Autotune + FUIHZX:} siarchh +
vector index algorithm poweriuceynepac e
Built on top of Core HTAP enterprise features
Three-tier architecture, multi-model support, RBAC, observability, Auto scale, HA, DR

Full SQL
+ sharing

Gen Al 012 flet HIO|H SHE
Vector, SOL, NoSOL 59| 2& S0 o= =Y
IIPHIT
= A0
AAJZ¢ I0JE| 274 5SB! Chare] HEf XIS 93!
s s & &#E
ACID AHelf, 17124, Moli=+ & 3 AIEQ] H|0|E
S+1E X[Eot= TAHOIO|H EHE
Hef 22N &0
SQL, NoSQL, Geospatial CrA A
Vectors 5 Etc. =
QIMZ2|, SSD QEHE T
X_Ijgi =SS
WA M ey
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242 H3E 2| Architecture

HIOJE] X% L X2l(Leaf Node)2t G14H(Aggregator)0] £2|8l TX 2t 74 QAL 24t U € X2|5 4+

oo

‘ Data Loading & Queries ’

e Aggregator M&X &txt

o IMsHZE OLTP I OLAP
o 18S9 HOoIH =8/ XN Aggregator ’ Aggregator Aggregator ’
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