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Short history of arXiv.org .

= 1991 GINSPARG, Paul, Repository Alert System
hep-th@xxx.lanl.gov (before internet)
High Energy Physics

= 2011 — Cornell University Library
= Categories Expansion:

Physics (1991),

Mathematics (1997),
Computer Science (1998),
Quantitative Biology (2003),
Statistics (2007),
Quantitative Finance (2008),

EESS (Sep. 18, 2017), Econ (Sep. 26, 2017)
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Statistics 1991-2016 .

Data for 1991 throwgh 2016, updated 31 December 2016.

SERRENERER

Data : Statistics .

2017 Member Projections

25
Countries + EU

217
Members

$425K

Contributions | mergum

China
Denmark.
Fanland
India
Ireland
Israsl
New Zeaiana
TR RARLERRALLRLY PAAARLRLLRLLRLY Horway
Russia
Left: number of mew submissions/year as & wn for "hen” = High Ermey Physics (hep-th+ h-w a nep South Africa
lat+hep-ex), “cond-mat” = Condensed Matter Phys mat othe - Spain
physics® = mksmg« -+ guant-phnlin, cnmblolm a-bio, finane = - g-fin, Taiwan
The graph on the right shows the same data as at beft,  Butwith the submission rates dided by the tot for each year, Siving the — Nathariands, 4%
fractional submission rates for each of the domains, and the growth in submission rates f
(®|7n (1 8)
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WO DITELEDND £H A,

Wi, EZMOMXIZT 7 EALTWAENTT (X
9. BT —NICEHET 7 EALT, ZOV—F %
o TRXERD EWVITBIEToDTE N, 2 F1FE
DT — % Tlx. RIRD arXivorg DA — L=
b OY—F LSt
TN25H D, Google Scholar &> TW5H D, ADS
EESTWLHDONHY £F, £ D arXiv email
derts LIV ETN, ZHE b, arXivorg X% T
vl EIL, Ty IR EWI T T =T
DeA—N%ET F—FTkoTLDVAT AESTZD
T, FOVATAPNERAETVET, 4, oLz
ATHRAICE IRV AT L EE-THNET, (B

IZ. Google ¥ —F= NN e
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R OT —F R=ZAHF—=F 2/ ETH,
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%9 230,000 & 5D TI N,
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(12 10),

INHET FI=A ML —F =0 5D TT D,
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I A= o TO DD D TRV T

EEWET,

ZOHRTY A—=T N7 b DD 6,800, TIN5,
FRIZRZ T TR TOW 2T U0 ngs & B E 3238,
iThenticate, BT DIZF = v I —THK 650 B P =7
FENTWET, 0D arXivorg DL —H —H Rk L
THETERZNEN) ZER LI 42D £,

INSPIRE

WH LWT — =2 H L arXivorg 73,

NEWVD DA

FDOHL, Vy—F Dl

7R AY T 7L ARK

Where do you go to find
arXiv paper

=

arXiv@25: Key findings of a user survey

arXiv.org operations update .
(Stats from past 12 months)

164 Moderators

@ total submissions 235,444

O 3,032 | cross reference

O 24,588 | journal reference

O 128,958 | new submission

O 75,693 | repeated submission

O 3,173 | withdraw

@ touched by Moderators/Administrators 36,380

® removed 6,886

@ bounced to fix 4,984

@ proxy submissions 4,631

@ auto-Hold 3,790

@ iThenticate checks 650

@ overlap notes added 787
@ % papers with DOI 28%

(B 9)

(Eg10)
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iThenticate THI>ND LWV DT LIFEDEDIZL
BONETR, 2509 5ORHTNDEE NS Z LT,
AU D & & BARERNWLTWE LT,
b, DOL A L72b D0 28%dH 0 7,
ZOFVLF Y R TH DOI X ORCID 72 EE2FHHD
AUy ROEDIHE S EVWIEZFELTOET,

arXiv.org ® B 59 A A

MRET ALy TPTHENDI DN arXivorg DFE
AR EZ T TT (M 1), PFRL T IZEW, fwX
EENTIESD, #RLEEVWEZ VALY Y
LTWD0IFTT, Z2OLEIZY 77 LU ADN—R
—HZRAZRTLT, 7= A7 HEHAELTHIT
FL LD EVD DD arXivorg DE X TR DT,
—J. arXivorg BMil& AU v FE LTEET S0 E
WO & MEDEIOZ L TR, N—=UFy—VIEE
DEFA, TN, WX ERRL TRBSNDET
AR S 2305 F, 1~2 BETT LY R ER
DLV ZETY, EFROMMERTZ L T ITHERS
D ZEDREEDY | fIMEL LWV ORHEIAITHE
DIRD LRV —ANRENDTTR, VAT LR
TR, WEHTHHMATL L, 1 FleoTH 2472-T
BELEEFHT LV ZENFEEHY T, BbEN
AT A~2 FEPIRD LN ZERHD, TDEFENL
ERTHEIZRD LI <SHB N, < SAH LT DD
TEN, EaSEboeboBRMbHTIRVOTT,
ENRmXEHR LTV EDNY, EEEOBSR THE

Standpoint of arXiv.org .

Encouragement of research:
v Do research

v Write the paper

v’ Submit the paper
Research papers

v Reference

v Archive

Journals
v’ Pay subscription on page charge
v’ Take weeks to years

No more Journals

v Most journals are
no longer printed
v' Fully searchable online

v’ Cost is to refreeing
v’ Stable unique identifier
v' Publishers has no more cost
on Baumol’s cost disease

’num I wikipedia org/wiki/K—ELDIR M

v Receive email and/or check web
v’ Clear simple interface

authors vs readers  Community
v’ Sources and/or printable

You do not have to include everything in all collections...

(1)

RODTT,

ZOWVOIBDITH LT, HLcbWnws Ztzsbha
& arXivorg TA—7 I LT, ThMabd L H 1
LT, DR oEoOMRRRIEL L Iz b
Yy VL TN &V D) ORERNRE Z 5 TT, TTH
B, UL B ORBPUBZE L TZ oo TE
LWV DONRELGND LBVET,

TOWH VT E oD TN, BIfE, EEET
HITZOEFWET, Th 5MITES RV, EANRG
XbbHH TV PINTORWNTIE RV, 1FEALE
DA TA L TH—=FTELLITR>TVD, 2R
MILVZ7 =) —DR&ITTE ] &, V72—
WEEN L TET, K< HARTHEMEEE(TE A
RICHEOEBROENE WS FERH Y 703, FEHE
ETOVDTIERWMNE WS FEICR D DT T,

ATV vy =it TR—FLDaX i) o
T, BIIRH 2T AEMEAIZIT RS> TWERE A, TR
—EADITRNFE] LD DIE Wikipedia &5/ VTV
TEREWELaND LB OTTR, #Het i Lizko
THIMD VAT ATIEARW, ARKITME TENTHY
HOIZFNEZR TR LTS, EEELLIX, £ 9
WO T RAT ADOHFICADBLETRNEN) ZEEE -
TVW5DTT,

TEEI LT DE NS L e A& D,
T T EREINIIINELT, aIa=T0E2b0 &Y
UTIELTWL, ala=FqHo0nE0E2x 0
Ly LT K RGMICLT, FEHE Y —F—n
EHERLY LV TELVATLELTHERFLIZWVE WD
ZETT, TS, Y—RFTV U E T LTE
KEWVWH ZLEWTENIX, BRELBMF &K DIl
2HEVD IR ET,

L DGE, VAT ABREL 25T DE, bo
EANTLEZIN, ZOHBHECL T EENR Y
WANAEDLND LR DTTR, £2TONHE AN
2206013 BATEHOBE X F THFFCE 255%
FEHEESCLTNI S ELTWVET, %950 ) LR
WMEF STV AR LE L CENL TS LV
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Z&TY,

arXivorg 134, WIHRIZHE 2> TEIN TV E T,
12 IEAT— I HRNAE —LFRa v —LEBNTH
VET, TZORT—IHRNVE—Z)—F—Thbh, ¥
TIvvaryTaAA—t—Th-o720THDITTTMN,
TN ART Y v vy —HHRNET, T a8
—LWVIHDIFE, ZOVAT LESLHSTVBAEBD
BENTNDIOTTN, TOPT, EINI VAT A
EROMRTOL o T BN E W) Ei I
WIZBUWDITAIT o CWET, 2P <Ko%
< ET,

WRD Y 2T MIMTHPATHANAAL TS T
—HNR=ATLT, ZHUED H 4 ORUCIIRNL L F
Th, TTOT, ThixEBXHx T, BIEIX
application programming interface (API) Zflio>"C, 7—
HBR—RAEL APl 27 A NE V7T 55D ER

ST, WEENTIEX 13 OL 2B EBfRLET, 7
TGOV ETAT T IR T, API REFHLT 5
business logic & service integration D7 1 27 J LA E
TEWT, FNTT —FRX—RET 7 A VAT bk
RNEVFTZHLENI LR ETT, ZDHITHLT
PERMD T 1 7 hEkFOEFIERT DD TIEARL,
Python X° Flask web 7’1 "7 A Docker X REST APIs
mE BN TS DR 7Y AhTEXx
2 VT4 ERLERDP LTINS E WS T EAFEL
THEDTWET (K 14), API [ZFf> TV Z &Ik
STANRRLBRDIMNEND & SFETOT —H X=X
TR, MOBDOHIYAD D ATREMEN T &
FT, TOEDIT, FERUNERA A=K raw data &
Wl b DADTF —E_R—ZD Y 7 b AREICR ST
BHAHI T ENTRINET,

EBEOFRITE 15 DX D270 7, arXivorg D

What is the arXiv.org, what is it for? .

Description at multiple levels: system context,
subsystems, components.

Audience: stakeholders and developers.

Not a requirements analysis. Describes decisions and
their rationale, and the most important requirements of
the system as a whole, but allows for agility and
changing requirements throughout the project.

Both prescriptive and descriptive: commemorates
technical decisions in context, provides guidance for
implementation, but also evolves as new decisions are
made throughout the development process.

Where is arXiv.org going? B

« Fine-grained isolation with services:
Python 3 + Flask web micro-
framework, Docker containerization.

« Consistently-applied internal

architecture. One code-base per
+ Integration via REST APIs, notification ~ deployment
broker.

« Polyglot persistence: isolated data
store, choice of technology
matches service requirements.

» Independent scaling, server
resources reflect demand.

Logic
Service
integer.

(E12) (E14)
How does arXiv.org get there? [} o - B
99 Submission & Moderation
1. Prioritization: from the “outside” in.
2. Identify minimum integrations:
database, filesystem. Ui+ APl p—
3. Re-engineering: preserve ooselMoRy
behavior, but with re-architected l Viewer
codebase. arxiv-lib i b :
4. Local deployment: services can " e

be deployed on existing web
servers.

5. API gateway integration: increase
access to arXiv content.

Database M Filesystem
6. Migration to AWS: as legacy
integrations drop off, services are

re-deployed in AWS. 123456

Browse
Search
Future: Image and Data ? | P

. Submission

iThentificate check 650/year

800 papers/day

(B13)

(B 15)
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AT EINBHHT, Y7 IvvarBNbolzbxll, v
2a—U— T RI=A M —F—NRALIYTI v
a L ORIRE . BT L—F—RBEWE RN LA
ROV AT KhEEE L TN ENHiiihEd>< > T
E "

Ea—U—ZonTiE, FTEH 16 DLH7RE
2 —U—THWI ERHDLEND ZEEEIAGN
STVT, ZOEa2—TU—Zx LT HEERLT
WET,

BZIXY) 77 LUATETFERITROND LS b D
T (W17 THVIHIDIFELS BV ET, ZDkD
WCEZTOTTNR, 7o — MelofR, aios
BN EWNI) ABFEBZ O T, 77— hORER,
9% MMETDIT NN EE R 51% D38 LW TN &
BERELI, BT DT, Ea—U—3EALbDORN
WEWND T ERIL Y ET,

VAT LAOERIZK 18 DLl TnET, U
— X =T N—=T B> T, FHRJEL TV D Member
Advisory Board (MAB) &9 7 KA P Y —R— |
3% > T, Scientific Advisory Board (SAB) 73B%% L
TWET, Thnb, I—FKVKRFEDTA T TV DT
RI=AbL—va B3P R—hrLTWVET,

INEIFEFIDRDNABTIT>THET, K19 ©
HEbA—7 72 b O T, fulltime equivalent (FTE)
TI2H, 1 HE 1 EThiE 01~1 D=7+ — KT,
T4 — MEEE LN OREREEE L TWET, 7
AT F7VEIHLLOHFREALFLENLEL-TND &
VD DBBUR T,

NIy re— DR
ISR BEENEBRNETH STV vy
—LWVIHBOELESWMY AL, EOEETOMhEN

Viewer (present)

Quanitiative Bokugy = Burmviersies
ropy Transfer and Dynamics of Allostery in Proteins.
e .

Organization .

arXiv: Roles & Responsibilities >32insitisom soae

and prevides.

o
+ Makes recommendations

/ feednack on devesopment projects
MEMBER ADVISORY BOARD
+ Represents members’ inerests
+ Avises CUL on development,
business planning, outreach and
advocacy.
CUL ADMINISTRATION

igations

(R 16) (g 18)
Preferable Viewer . Organization : Stuffs .
ar¥iv: Roles and Responsibilities

Based on the users’ opinions

. A8, 548
Dt et e oed s Batiten ErRERy

[ - ki Do e
St Sop Biries Brurdesan
* Ovmeson o 1 cparaicn e 5
| - Lo governe, s v, hend vt ¢ |+ Pt 1 g el separeants nd seting
o e
. o
e dovegmart peimos oo
= Eclivi WAl wat Beeetor 08 + Focin I8 & base 1 WIS
N et pititbi | T * T
Mt Lt & Erich Peirvsss
s e
- - v s 1
Ertie s v
—— Raparvion Opeoon Wamagar o
Vb Comrgar
e

(B®1D

(E19)
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) DITMEFEN 2 VEmA SV E L (K 20), X7V
vy X LIEL L ENWTEB I o fmTd, #
iz LT, ZRICELTEL D LIAL TV 9
EREEROREEE T, SEEIIFEBRICT 4 A D vy v
YEITOTWET, WHERTTMD APS X AIP, ACS,
AMS 22 EDTT 4 X —HDWE by T DI 2 IR T
WZlZWTigam LE L7z, b 97 < IEEE bEE DT
TR0 £

TLFY L FTT b, HLTWD WS Z et
= NIT DD, A =T ol FE
BT D wvashebo biFETLEVWI 2L
BODHEND Koz, HELRRSIBEWIIANAS T Y
v ROETHEEXTNWIHELTHET,

FOFRER, MH AL, TV —vA—T T Ik
ATT, N7V vy —id =L RBZNTT MR, %
RFFEEIAATY Y RTT, TTHH, "7 U R

EHERFT A Z & T, arXivorg FRH TEIN TN &)
DHIEFICT 7 BANREZ D &0 9 BIR TV & 38
INTVWBH LS TY,

4. L EFE 020 TR YRUE LD
T, ZhEAr—MEIBTR— R Lz ER
arXivorg IZHTWE Lz (K 21),

2017 FLEOu — R~y P ITFE LD TENTEWN
DT, BEIZITESESY (K22),

LENANAHREAE L TOVETE, 2—P—o
VH—Txz—RARE& API T, BEOT—H X=X T
JEADE 2=V =R EE2B/HELEL TWT, ZHUT X
ST EDHENTEDL LI RFBIZOIOVEZ LD &
LTWD & TEANZZTE R A L EBnES
(K 23), £, IV w7 TRETOFR L —
VarRTELEOIBRIBIZT DLWV RS LT
£ (X¥24),

Collaborations with societies .

Societies accepting the proposal to open  MAB suggested in 2016

APS Membership based activities
AP Membership driven activities
ACS
AMS
0P

From Part of 2017 Roadmap .

* Process

* Moderation tools

* Expansion, TeX, infrastructure
* NG architecture

* Reference extraction

Al
« Search
Business model X .
Subscription model Hybrid option
(B 20) (B 22)
arXiv.org-NG . Moderation tools -

CORNELL UNIVERSITY LIBRARY

Alfred P. Sloan Foundation awards grant for
arXiv upgrade

Now: an entirely new Ul + API

Compting e
i Ergmre. T Do e, Lt o Lmar Semme e

S, st anse et

(& 21)

(I 23)
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TeX VAT LAH A=V a7 v 7 LTWET,
arXivorg X PDF THT Z &b TEXETH, TeX OV
—AMBT v T T HIEBYURTEET, WERIT
TeX TR TNDT—ABRLNDT, FNNEDEE
b CWET,

B 25 ZT AT LDONATA FTE, NWANARY
T REFEOTVET, RITARV=RL—va DT
—XT 7 FxiE, FLHDH L 26 O 5 HAIZRDE
To AT 7 L=y a URERICEEROTTR, %
DHIOT 7/ ny—2BRICESHBILE NI T L
BROTNAHEDT, TNICE-2TEF=U T 40 ORE
MYREETEET, EX2 )7 s ORMBECEL TX
SHRDLVELTNT, F=yZLTNDHENHR
MTT, TTND, FBRICHFETE 2LV IR TIE
e EoTnET,

B 27 1%, &EOHEELELTEIVWHITFATFEY

TAEEINIEBZFTRONE N DNV T
T, ZAUF Oya Rieger SANBERDOEE DT TE LD
7ebDTY, NFUARS BREERS Lo E R L
TWET, 20V —RIZRD, 77 Rk dH4e,
KAy =7 ANIEAD Be, RENIIAD Bé%x
EDBTUEID TR ENT RV DB TV E
T, ALBEFTEOBBRERBRELE S LB o0 TT
B, EFATHNDDO TS RIFHFESE TS E
L7, Va7 TCRONETOTHLGTHLTAHATLE
S,

&
F—=T T AR RITHT DT A ' AL
IS T o LN TWET, Fho, muN—dLk
B, "AT VY RTHLTWDI D E, bl
TV yvadnltbD L OBMRNELEMDR L Z AR

2

Moderation tools .

« Single-click actions oriented towards
proposals and reclassifications

1811 On Maximizing Sensor Network Lifetime by Energy Balancing
E.-.- Fang D, Lazares Giatziis, Cario Fischions, Ming X [ebminer Rang Du)

PomSON aMAM i e m0S0 i N g

w—iE pmay pot on noid
oiary T M 4 ) mse i 4
o ¥ e H ) M Lossmster - i g
Nl Lovers - st B Pt - st cotgen B
3 87 CATEGORY 4 e g - mtoie Comgres B

NG Architecture .

» High- to low-level view of legacy & target
architecture, and technology decisions

» Drivers: evolvability, stability, APIs

» Transition from monolith to modular:
incremental isolation, re-implementation,
and migration to cloud

» Technologies: Python/Flask, Docker

» Integration: REST APlIs, notifications

(B 24) (1 26)
Technology review: a Highlight . Sustainability .
. Business Strategies & Financial
* Invenio 3 Stability

* CERN, INSPIRE
« Highly modular framework

« Technologies: Python/Flask,
ElasticSearch, Celery/RabbitMQ

Discovery, Access,
Preservation

Governance &
Principles

Open and Scalable
Repositery
Architecture

Curatorial Policies
& Quality Contral

Epistemological
Cultures &
Workflows

Collaboration
and
ng

Interoperability with Related
Systems

O Y, Rager

oLRCE Tty
Exrdmar

(B2 25)

(27
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HVEFT, TR LTNDENENNDTIERND
ERODNETN, BT E W I FEICR oo L &
2. EBLORY—=ANEWNI) DORZINLRVENRD D
FF. £OVIERVBIRES TWET,

arXivorg DFFOH T ZAUTILERHZ LB > DT
BTN o TETNVEEZ N EE ST
L TiRRRVOTY, 2—F—E2EX VD TT,
=P —NEDLo> T HNAIUT TV AT Al b o L FEET
L, 5ORTY v —nbEERINTNDHX
PBWEMZAHZEHTEDEFT T, X7 Vv rr—
MWRICHFRMEELEZ LTHHEFRRVO T, 22—
—REBIIEDS> TN KRV AT A, TARR
DRFTNEIRVATLEDLY EF TN ENHID
PEPLDOFHN TS, X7 AP =R b—arDy

AT LB ZNBREDDL LD TIEH Y FHA, TITHH,

IR HRT Y vy —& LT arXivorg AT
VI DT TERS, REIVAI2=T 4 HBEIRo
THRELETFLMNENIBZFITRAEL TS LA
STWEETFIELA LW EBWET,

R RY YR T —h A 7L T\ 2
EDPREIZ LD OIFFEFHE SN TWETA, FIILY
A MVBMRIZ, RRDBZH LT AV DB ZT;,
-y ROBEZHFNELRRYET, AROUVKRY
MU ELLMENI ET LT Y MR L DI >
TWDHDT, BECT — A 7o TWDHDTT N,
T AV I DOEEITE D TIERL TET AR &
BHLTY, TE2b, ~FHLTRALL QI TER
WEWH ZENRFRIET,

WZE X, AARDEE, VARV VBT VY
Uy hoEERbOOH D LV H Z LT, Ty
H, TNERBIEHZLICE ST, HEVEENRT
ELAREMIE D D L VET, 250\ Haa b SRR
RIFETWZW oo TTR, REFVEFICL-TH
AIFBEI DT, LTV b =N VR VIO
BIRIZH AR Db DEMEL T RERHLHTES
9 &V ODFERRTT,

*

0707 1 [ENAEFRANEFTORE TS, 5%, ¥
AT LY AT FTMHER T2 80 ) ZLIZBL T,
BETT 7T aryO&E, a—FIVREOXK
., a3a=7 1 (FFELIEREE) OIHENPOK
ST, —FHT 2017 FHHHLERFTLENDH &
TIN, 2RARNE, GBEIRTDHE 0D 2 EI2O0T

DiFERIIHHDOTL X 9D

O5I[R FEF MY REMZROTTR, ME»H 0%
ST EITEFRER AT LOBFEIZE > TS & o
TWZhE e Lok BnwEd, TTnb, 44
HEEND TREMEE L COET, HILWT 2T AL
BXD v AT KEWHILTELERITFIUINT v &
WHZENHoT, ZDOLITRH>TNET,

LIV AT LDEMRFT 27 =7 ax MIFIAE
BXHh>THET, HRTH NI 2XN—R |23y —
T ANRKINELTWEOTER, 4, o T5
L ZAONFIMEFERED 0% REIZE EFE > TNET,
FKOIL, T DX TAUXSRBINT 5 & BnE
R

FENLSDORD Fik, KIZEIT—H A MZHONT
BEELLE LR, £ W IHEE THEHE-> T 7L
EWVWSZETT, ARLEZIESTLES DTN,
FIONIEER ST, [MLNOEBME L T2 &
DIRBRINTIe D EBVET,

WBIZ, S EIRT D E WV IFERIZ OV T, 28
RINIRDIEB BRI T D TE, SiIEE AL 10 4
SVITIRBST2DF TR, ZAELIRRDOIT T —
DR TE GHEPEZTETWNDINHTY, £xst
HL L7z & BoTniziZnizindnings & BunE 4,
EESS LW H DT TEE] EASTWETR, 1FLAL
IV AT YA T REDT, N, AP —ERETYH
VAT YA T AR L OIS ETL. £
W BDONREETORT TV —DHR T2 —Y =2V
I LIS WSRO THH L LIz WS Z k
T9, AL L ERFRZ, & 54 L2 d %
AHEZHERLL T2 TVET, =3/ I7ZAbFALE
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=N NSO ET LD, PRDIORITT D
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FTLVoTLZLEFREALRENKHELT, 202
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FEL VDRV DO TRV E VI FEHRLH DD T
T, EBICSENTWDH T LT Y =0 T
FENTNDEH %2 DB T, 2 2=7 1 OB,
norm, W/VF v —MEEICHESZ L TWT, ¥EEE 2D
THLTW L9 A7 meAR0@E I LHTNHDLDT
L& 9h
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VAL o THRESEVET, HxRLF—4
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TEHLTWDHDELEEWET, ThEaaia=F4
MIZTNDEWVWIBIRDH Y 77,

—Ji. EBHMEL WD ZERIFFICE VT 4 T
ZTCWDHHE . 2~3 FELPNLDESTHHL =
R2=T 4 IRTHEIFRNEEZTWA L, F

LELTT, TITNL, WEOPBFEOEZR HFREZE
THIWCHEMA TE 208V DIE, BEVE REDRT
FUTNTFZRNTZA S Lo TWET,

FEOT LY v b —AOfERNE Z AR, D
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ZO L ZITHIEOREN > T, /hSnE ZAITMHE
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Collaborations with societies .

Societies accepting the proposal to open  MAB suggested in 2016

APS Membership based activities

AP Membership driven activities
ACS
AMS
IOP

Almost
IEEE

Business model
Subscription model

Green Open access

Hybrid option

(I 20)
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