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Overview Converter Comparisons

Diamond Light Source is a third generation light source comprising of an injection chain of a 100 MeV
linac, 3 GeV booster ring and a 561.6 m 3 GeV storage ring. There are currently a total of 33 photon
beamlines which are either completed, in construction, or planned.

There are around 7000 EDM displays in use at Diamond. If we are to transition our entire GUI
framework to CS-Studio automated conversion of our existing panels is essential. The progress of this
conversion can be seen in these comparisons.

Since commissioning Diamond have use the Extensible Display Manager (EDM) to provide a GUI to its e LTS — PR -
EPICS-based control system. As Linux moves away from X-Windows towards \Wayland the future of the seonmrad 031% 02000 03639 266561 mA  13.85h 3882 mAh
widget toolkit on which EDM is based, Motif, is uncertain. While it is possible that EDM could use a .

more modern toolkit a natural solution would be to choose a more modern tool, leading us to evaluate ,w -
Control System Studio (CS-Studio) as a replacement. :;gjé | | | | | | | | |

Diamond has a user base accustomed to the interface provided by EDM and an infrastructure designed |

to launch the multiple windows associated with it. CS-Studio has been adapted by Diamond to provide *

an interface that is similar to EDM's while keeping the new features of CS-Studio available. This would D;E
allow as simple as possible a transition to be made to using CS-Studio as Diamond's user interface to 3 |

I I I I
Z00 400 g00 goa

EPICS. It further opens up the possibility of integrating the control system user interface with those in e G e s o wn messn sa|
the Eclipse based GDA and DAWN tools which are used for data acquisition and data analysis at v Diagrostics Photon Courting System == —
? SR-DI-PICO-01 Storage Ring Fill Pattern v Best of SR Diagnostics -OXx

Diamond.

? Best of SR Diagnostics
ok = u [ - - [ -
261nmrad 030% 0.2101 0.3639 206.689 mA  13.85h 3682 mAh
Te+01-
o i i i m———r 16+00- g
v Diagnostics 10C Status Overview - O X 1e-05 - A A T Mol M e u
o Diagnostics Storage Ring BPMs W ? Diagnostics |OC and EBPM Status | Hide Required BPMs _| | 16-06 =
g =
: : ' 16-01 -
Storage ng BPM SA Orbit LI Booster BS Storage Ring 1e-07 T T T T ﬂ
fans | (R BN e A i i R e R B L =06 il e and i B
0.00015 I
S IR IR EE NSNS NN NN EEEEEEEEEEEEN i 1e-02 - =
0.0001 BEFA B E B (HE BN ADC soqo - 26648 mA I </l y =
= RF PH 8 -
o .23 . .. .. -- 1e-03 | \ =
. 1 lﬂxx515ll.llllllllllllllllllllll —
i Ry -.-.-l-.-l-l-l-l-llll-l-l-l-l- oot B
H =l e-04 S
5" EBPM 3 l.l.lll.llllllllllllllllllllll [
e 4 -i-.-l-.-l-l-l-l-llll-l-l-l-l- by 2E08 -
gl | o 0 I I O O o oous. =
_D.DDU1| T T T é T T T T 1||:| T T T T 1|5 T T T T 2|IJ T T T T 2|5 G -.-.-.-.-.-.-.-.-....-.-.-.-- : : : T ‘ 0004 5_,
S — » e et W g MUMWWM e 3
buckets i 1%
: 0.003
Mean Std Min Max Peak: 32 Counts per tum: 1.575 Max count: 220 counts Clock: 533820 Hz Resolution: 32
: Enakiled B 2 Config Overview
sl B - i - show minmare | Of )| | Ressty || Resetv |_une || Booster|| Brs || sm || xBems |[summary |Eepm Heattn [ Clocks ok |Somtiocs || iobar || ex | e e — . 0.0001 Umm
kv Diagnostics Storage Ring BPMs ok ~ Diagnostics 10C Status Overview ——— 0.0002 0.0012
? Storage Ring BPM SA Orbit ? Diagnostics 10C and EBPM Status Hide Required BPMs | =
0.0002 Storage Ring
Fans BS
1 2345 (6789 101112 131415 16 [17 1819 20|21 22 23 |24
- SRR i s, ] ) ] o ) o ) ) o
N B | (B Apc: 52.1% | | 266.41 mA [inlanlan = e Diagnostics Globals T | Diagnostics Globals T ¥  Diagnostics Linac and LtB Overview B % |'¥  Diagnostics Linac and LtB Overview _Ox
E 0.0000- M i' : ‘* o B miA eds do I . _ | L _ . | | fﬁjfﬂ fﬁﬁﬂ fﬂﬁj | | A B B _ Diagnostics Cameras Status E K Diagnostics Cameras Status EXIT Diagnostics LI & LB ? Diagnostics LI & LB
E 000003 flifig E-; ~EAT= Y i ran e i 1 il % s % s || T W N NN NENNNRENNNRNNNYNDNN Camera Status Enable Control Config | camera Status Enable Control Config — L - Heam Lose
ol ' : R = R R LR B R e T B S T T T LorvAGoT | cont
g g _ e e s N e s s s e ¥ WCM-01
-0.0001 -| EBPM 3 NN i il g il n g i il i iE E i W iE iN i W 75 iW i i iE i0 i i iE §E i LI-DI-DCAR-02 Inactive | Disabled 1| | wroirvagoz || config | | u-orocam-oz Inactive L-DI-YAG-02 Config - l— out = ’— | | vacor ’— out — l—
L8 Ti=—=-TI Tlm T il i i i i iE i iE AN i e iE 3N i i BE BN i LI-DI-DCANM-03 Inactive | Disabled /|| w-pivacos || config | | [L-DI-DcAM-03 Inactive LI-DFYAG-03 Config YAGOT]| ou TAG | Ou ST ——
. s BN o m o oimm o Tt Ny ryrrryromr LI-D-DCAM-04 Inactive | Disabled J || u-provacor || config | | |L-DI-Dcam-04 Inactive L-D-OYAG01 | Config ou__vea | out out =T _fod out
: 1ID 2|u Y m T o m 0w m I oD ED NS EDEDEEE NG D LB-DI-DCAM-01 Inactive | Disabled _| I | LB-DI-0YAG-01 I | Config | LB-DI-DCAM-01 Inactive LB-DI-OYAG-01 Config ot JVQG Out FC—I]Zl _ | I YAG __|od Feo2 J
_— -~ _— - Cell and BPM ID 2 :ﬂ @ 8 @ ia ﬁ'_'j fﬂ E :ﬁ ﬁ'_'j :ﬁ ﬁ.j :ﬁ ﬁ'_'j :ﬁ ﬁ'_'j :ﬁ ﬁ'_'j :ﬂ ﬁ'_'j :ﬁ ﬁ'j :ﬁ ﬁ'j :ﬁ ﬁ'_'j :ﬁ ﬁ'_'j :ﬁ ﬂ'j LB-DI-DCARM-0Z Inactive Disabled _| LB-DI-0YAG-02 Config LB-DI-DCAM-02 Inactive LB-DI-OYAG-02 Config -OYP.G—IH Cut vaG| OTR| Out Out IO‘MG—M out QOut
X [um]: 41.00]:1 0.021 -0.076 0.0;9 . Off EXIT iy LB-DI-DCAM-03 Inactive Disabled _| LB-DI-SRM-01 Config LB-DI-DCAM-03 Inactive LB-DI-SRM-01 Config Linac to Booster
Y[um]:  -0.000 0.014 -0.045 0.041 el bl Erablad LB-DI-DCAN-04  Inactive Disabled || | 1B-DI-SRM-02_| | Config | | [LB-DI-DCAM-04 Inactive LB-DFSRM-02 |  Conlfig Reset Camera | Wen-ot Feset Camera
LILE | Boost BTS SR XEPMs | S Soft I0C Global | EXIT : . , . . : .
coster s | Summary Egpy Health [ Clocks OK s e el — - X:B.23 mm ¥:4.30 mm  C:0.00 nC EBPM-01 | X:435mm ¥:0.93mm C:0.00nC  Timing
LB-DI-DCANM-06  Inactive | Disabled _J | | LB-DI-ovaG-04 | | Confiq | | |La-DI-DcAm-06 i LB-DLOYAG-04 | Config X:4.64 mm ¥:0.06 mm C: 0.00 nC EBPM-02 | X:324mm V:4.12mm C:001nC  Registers
BROTC-DI-DCAM-01 Inactive | Disabled _J | [BRo1c-D-0TR01] | Config | | [BRO1C-DI-DCAM01  Inactive BROIC-DFOTR-01 | Config 130 W i L
BRO1C-DI-DCAM-0Z Inactive | Disabled _I | [BrO1C-DI-0TR-04] | Config | | BRO1C-DI-DCAM02  Inactive BROIC-DFOTR-04 | cConfig out vag| otr| out  ovaco1 Ve |oTH | out
BROTC-DI-DCAM-03 Inactive | Disabled I | | BRo1c-DI-SRM-01] | Config | | [BROIC-DI-DCAM-03  Inactive BRO1C-DLSRM-01 | Config Fe-ot | sru-o1
BRO3C-DI-DCAM-O01 Inactive Disabled _I | | BRO3C-DI-0TR-02| | Config | | BROSC-DI-DCAM-01  Inactive BRO3C-DFOTR-02 | Config MRz mm 003 mm - G001 nC EAPIAS | X4-72mm Y:0.32mm G: 0.01nC
BRO3C-DI-DCAR-0Z Inactive Disahled _J | | BRO3C-DI-0TR-03] | Config BRO3C-DI-DCAM-02  Inactive BRO3C-DI-OTR-03 |  Cenfig ’E; B1: -acadmm - Bz: -a1.53 m coLm | Bi: 235mm  B2: 31.53mm
Bovacoz] [out vag| om| ou OYAG-02 out
u B3-DI-DCAM-01 Inactive | Disabled _| | | BS3-DI-OTR-01 | | Config | BS-DI-DCAM-01 Inactive BS-DFOTR-01 Config - JJ I = —u I =T
e a m I n e s BS-DI-DCAM-0Z  Inactive | Disabled J| | _Bsprotroz || Config | | [ps-Di-ocAm-02 Inactive BS-DFOTR02 | Config J° ) c-_ _ e . -
BS-DI-DCAM-03  Inactive | Disabled _J || Bs-protr03 || Confiq | | [Bs-Dr-ocam-os Inactive BS-D-OTR-03 Config CORED] Ssedsmn TEebTmm 50001 o1zmm QI8 mn 5 00006
L e sl pEael e | e o v o Xed 91 mm ¥el97 mm € 0.00 nC EBPM-05 = X:502mm Y:2.87mm C: 0.00 nC
BS-DIFDCAM-OS  Active [ sicky _J|[ Bsoisamoz || Config | | psDIDcAMOs  Active BSDISRM-02 | Config leroe | oooznc e W
. . . . e i TN T EBPM—I]BI X336 mm o Ye3d8 mm €000 nC EBPM-06 = X:235mm Y:0.84mm €C: 0.00nC
HDlk -01 Inactive isahle SR01C-DI-YAG-01 onfig ISRO1C-DI-DCAM-01  Inactive SRO1C-DFYAG-01 | Config
» OYAG-03
Machine operators work regularly with EDM and carefully manage their screen real estate in a usage ot o oA o e Ao SO SO | SAUIODLOCAOinscie - fou’ vec| o] o Joves (A vl
. . - . . e SRO1C-DI-DCAM-03 Inactive Disabled || [SRO1C-DI-SREM-01| | Config | | [SROIC-DI-DCAM-03  Inactive SRO1C-DFSRM-01 | Config ! _ . _' ! _ _ Registers
paradigm that does not work well with CS-Studio’s tabbed window management. For visiting users SOICDICAM04 Actve [ Stoty 1] soncormmno] Conia] | froicorocawos_actve Kassm Yigenm G oo n: SEPT | it Yilaémm G 0gsnc
SROTC-DI-DCAM-0S Active [ sticky | [srRoic-pi-pinb-02] [ Config | | [sRo1c-DI-DCAM05  Active SRO1C-DFPINH-02 | Config out vaa| ot| out j ovac-0s 7| 077 owt B
. Y BR-OTR0I| | ouwt OTR | out EXIT BR-OTR-01 out an | Exrm
workflows are often harder to manage. On beamlines we plan to take advantage of CS-Studio’s 570100100AMs e [Dpabes 1] |_ot0un | [Conte | | Erorcoroenian st TR : ' —
SRO01C-DI-DEAN-07 Inactive | Disapled || zroioma || config | | |srot1c-DIDCAMO7  Inactive ZFOLD M4 Config
Wl ndOW| n featu reS tO hel SRO1C-DI-DCANM-08 Inactive | Disabled _| | | ZFOLD M5 | | Config | ISRO1C-DI-DCAM-08  Inactive ZFOLD M5 Config
g p SROZC-DI-DCAM-01 Active | Enabled | | | PINH #3 | | Config | Lsnoac-nl-DCAmm Active PINH #3 Config
: : L Conversion Comparison Ke
manage layout, while maintaining p y
the same panels for shared =ou S udo e &
machine and beamline areas such EDM | CS-Studio
CS-Studio
= .-
 J ]  J L] ]
Example layout for a beamline using CS-Studio. The synoptic at the bottom provides a status
rlfl Synoptic - BL14l (on i1l4-ws001.diamond.ac.uk) - 0O x le MKS 937B Gauge - BL] - o0 X | ] MKS 937B PIRG Interlocks - BL14I-VE _ 0 X 1 1 h '| ” H th t d t '| d I h H h " th I b
overview wniie aliowing the user 10 acCess more detallied paneils wnich open In tne panels above.
BL14I-VA-GAUGE-02 s ?L1_4|1-:V.:-II°ItRGI-02k
- _ etpoints & Interlocks
BL14l Synoptlc Details Wl oetails e cs-studio (on il4-ws00l.diamond.ac.uk)
A“‘—"’ 1 MKS 937B Pirani Gi - O x File Edit Search CS-Studio Window Help
. BL14I-VA-PIRG-02 MG Enable = - - | & e g~ 4 -~ ’ B |ﬁ. Synoptic
00 () lon Pump ILOn (£ - {21 Bl14I-Hardware | i1 Synoptic Vacuum iz Dem 2 S1 |2 M2 58 = B8 ||&DCM.Bragg 52 = A ||EaAl|EDL|ED:2 2 = A |&IMGL|EPIRG2 2 [ IMG2 | IONP10 = g
) (=) @ @ @ @ N MPS L 1 Cn = | ® & [100% |wv | @ @ |100% | v | 2 & & [100% |wv | g @& @ [100% | v |
@ @ . . . . —MijmrE Y- Br:agg Rotation ||| —Camera [~] BL14I-VA-PIRG-02
| : Towrie || T et | T e G8 n| -] oo 4] T e 1000 | '®_on |_or
5| B EE B B E B B s | L0000 & o 100000 @ ° MM mage Moce __Continuous_|
2 lml - - | | | N v v 8 7] MKS 937B PIRG Overrides - BL14I-VA-PIRG-02 (on - O X ST B e s-t | 5o RO Status
— = = IS | S—— i i i14- di .ac. - P b VA- J e  AENEN REEEND 1 R .
R S p— PP Y T ——— \ O Diagnostics (on il4-ws001l.diamond.ac.uk) m| x_ ressure (mbar} BL14I-VA. PIR_G 02 -@ﬁ ﬂ j| —o555 j = Status | _ | : IMG Enable 1.0E-2 mbar
ow| m|ov|  ow ow|  ew|  ovl | D2 Diagnostic 2 [ | Status Ry Bl » e M=t lon Pump I/L On 1.0E-6 mbar
wen) s . 4 E . iagnostic Loooo & IEERCERTTTNE & @ Low L i | enabic SRR =
cam  roi ‘ stat‘ arr ‘ Proc| .m,‘ ﬁmg‘ tite | hf | mjpg| L IMG Enable TR & Comms Error start. [N G MPS /L1 On 1.0E-6 mbar
viob ' | = on Punp U.Or Rees] || Bewuzl . o —— BN 550000 | 000000 | Arrlament
| 57 e mercen 5 5 = | o0 BOEAN Disconnected - MPS 1L 1 On enreme e — — 2l =l el - @ Hevitg B e e vln:Zriocks
HE I lFE L1 SR [ 1227.6750 mrad [ & E;f::)';g: S — —itatlistics o "
. o : | | ; U8 D2.cam | Enable |
o ! | X T o I [ iror 2 ol i @t ome - . -
" 2.5 IMG Enable Off
! 4+ ¥ L3S . : L [ || [proenen Y Qe cenort N I bl
s oatatrre [ umis ]| [Exsosure(s | ] |} L0000 @ ® & Closed Loop sigma | I R
P 1 — | L [Sraph | [Interlocks||  [__Exit | T MKs 9378 Gauge - BL1 - o x RN = & Unused lon Pump I/L Off
Colour Mode Acq Period —Piezo Rash
= _ BL14I-VA-G. £ MKS 937B Inverted - o x [ | 1.400 b “ HOmelJmlt MPSI/L1 On
Gain | [ Digitel MPC lon Pump Controll - | (] MKS 937B Gauge Controll - o x BLA4IVAIMG-03 - ) High Limit R
= - =ViHA- = . Done
Sensor Size - BL14I-VAIONP-02 BL14I-VA-GCTLR-02 figitel MPC lon Pump Controll — o x — Homing ) Direction Positive + Relay Overrides
— BL141-VAONP-05 Q@ = | I I - i : onrumpuon.. |
Binning Pressure Unit = —Process. 3
Size | Pressure - _ Controller Version ails b Limit Violation ‘ High ‘ Low ‘ Lim 1 Port m lon Pump I/L On Dir Below
region N | Status  Running o SNP 1011 B Kill Kill T scaleandofset  [NEEERIEN MPS I/L 1 On Mode
r : 1 === = = start | Error Code OK Slot B . Sync VAL=RBV Sync VAL=RBV B scole Offset MPS I/L 1 On Dir
4-ws001.diamond.ac.uk) - ing ing :
Energy Current Region BN |votage IR setoointt [ or Code OK el ~Overlay
12e . A
tochromator (300Gev 2350mA | T |ourent  [EEEEE  sewon2 [um = sepoint 1 [l | B Home Forward Home Forware 9 D2.proc | Enable
B e Reverse? strapeing [ EETERN o setpont2 [ | 2 e Ao e _ T o COOR .
o] = ||§o.oooo + I - ||§1o.0229 + | _ e . image Size  [JN . _ St 06 | = : > | T ocitinn I IR 4 :
u B e O 1.diamond.ac.uk) A = Image Byles - Adtribute Current ! rapping m i2d Synoptic 23 | & Console @ @ @| = 5
. . | Pump Size I Adfribute Current T ; : ; . ; : 2 : _ ;
_ , 2 | Caemll ?
L 10.0000 10.0000 [sT0p || irror | o | (T — 06 | {o}l X = X R X N O REL RO NE X
A eI oo o = e T |l = Jsomms ]| [ wor conne R . —— _J ) ([==| e & BIC] 3| 8|23 X 8E = =818 XE&-* ] | 7R | e
- IE-o 0024 + - |€o 0014 « |l - |EU-0430 + - |§-3-0030 + Setpoint 1 On o calibration | [ ERLHN | | O = z man) gl | V-CN - ann) o A o IBranch o Nanaprobe
-0. 0. . I | MG Enable _— FE (| MM | A1 | s1| D1 | eBc1 M1| m2| D2 | Dcm
D e | | LML oo I IK SEERI Ci ' llonpump i on g || St on | NN | 10010 | e
. , on Pump n .De-02 . - ‘ ‘ : : :
oo i | 222" (weswron  pm || o O | NEREEN | e o R Al
" [Enead] — 7 [t =17 tuto Target [ | Lo2R0t 2 Of Setpoint 2 On | [EELEGH || 1-0e-10 it | T o | =g| B zs
= - : ' y ' g Pa £ )Branch = = .
- [Jrzssarae | + [|[ - |[z0005 [ - Jfrazrerza] + ||| - [foz0es | + ||| | mpmem ) EEE——— | setpoint 2 ot | KK | [ 1-0¢- s Mesoprobe
B 1238175kev | ||@  20045mm W M 12276750 mrad IR || B [Hauto mocte o || start || swp | | | Pirg filament Cn J| e OH1 Searched Interlocks Motor Summary Hardware Status | Vacuum Summary OH2 not searched OH3 not Searched [ Right to Left
1] 1000 [s10r 1.0000 1000 dootousele |t  oragh | [iterioots]  |_ex [|Start [|L_ston | =
B ARatio | [0.000 | |, - | hqv27681 |

|

matthew.furseman@diamond.ac:

diamond





<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ABSALOM
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /ALIBI
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BATAVIA
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CASMIRA
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /ELEGANCE
    /Elephant-Italic
    /Elephant-Regular
    /ELLIS
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EXCESS
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /GENUINE
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HELTERSKELTER
    /HERMAN
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISABELLE
    /JavaneseText
    /JOAN
    /Jokerman-Regular
    /JuiceITC-Regular
    /JUSTICE
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /Lithograph-Bold
    /LithographLight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /MalgunGothicSemilight
    /MalgunGothic-Semilight
    /MANDELA
    /Mangal-Regular
    /Marlett
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MATTEROFFACT
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MICRODOT
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /NATURALBORN
    /NEOLITH
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OPENCLASSIC
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /PRETEXT
    /Pristina-Regular
    /PUPPYLIKE
    /Raavi
    /RADAGUND
    /RageItalic
    /Ravie
    /REALVIRTUE
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SHELMAN
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SimSun-ExtB
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaBanner-BoldItalic
    /SitkaBanner-Italic
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaDisplay-BoldItalic
    /SitkaDisplay-Italic
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaHeading-BoldItalic
    /SitkaHeading-Italic
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSmall-BoldItalic
    /SitkaSmall-Italic
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaSubheading-BoldItalic
    /SitkaSubheading-Italic
    /SitkaText
    /SitkaText-Bold
    /SitkaText-BoldItalic
    /SitkaText-Italic
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TeXGyreTermes-Bold
    /TeXGyreTermes-BoldItalic
    /TeXGyreTermes-Italic
    /TeXGyreTermes-Regular
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TRENDY
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice


