Managing DEIM OS Removable Elements and I nstrument Configuration

D. A. Clarke, S. L. Allen, A. C. Phillips, R. I. Kibrick, V. Wallace, and J.. P. Lewis

Lick Observatory

This poster paper describes tools and methods used to manage
DEIMOS removable elements. The iterative process of adapting and
refining our basic strategy to the working conditions and requirements
of CARA staff isnot yet complete; hence this paper should be

read as a Work In Progress report.
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Managing DEIMOS Removable Elements and Instrument Configuration

DEIMOS

on the Keck [1
Nasmyth Platform

The instrument is shown
in the observing position.
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DEIMOS Removable Elements: Filters, Gratings, Slitmasks

Clockwise from
upper left: agrating
Initscell; afilter
being installed; a
DEIMOS slitmask

(arrows point to barcode labels)
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DEIMOS Removable Elements: Filter and Grating Bar Codes

S ——

Barcodes can be scanned after the el ement is mounted
in the instrument.

The grating (above) is deeply recessed within the
Instrument, but the bar code is still visible through
the access hatch. The filter wheel housing (left)
protrudes from the instrument body and the labelled
edges of filter holdersin the wheel are very close to

the access hatch.
DEBEMOS

SPIE Kona 2002



metabase

dbo.Filters
Help...
FIND
CHANGE
CH.ALL
DELETE
INSERT

Y-FORM

QUIT|

metabase

dbo.Gratings
Help...
FIND
CHANGE
CH.ALL
DELETE
INSERT

V-FORM

QUIT|

DEIMOS Removable Elements: Filter and Grating Data

filtid filname guiname filtype bharcode =dim
int char{40}) char(10}) char(20) int float
msbch val niakch val mabchval: itatch val . itakch wal msbch val
SORT SORT SORT SORT SORT SORT
2 V band v broadband 1902 158 . 800000¢
3 R band R broadband 1903 158 . 8000004¢
4 I bhand I broadband 1904 158 . 8000004¢
5 Z bhand Z hroadband 1905 158. 8000004
b Clear Silica Clear window 1906 158 . 5000004
T BAL 12 Clear BAL12 window 1907 158 . §000004¢
i} OB GG400 GG400 order blocking 1908 158 . §00000¢
9 OB GG455 GGA55 order bhlocking 1909 158 . 8000004¢
10 OB GG495 GGEA95 order bhlocking 1910 158 . 8000004¢
11 B band B broadband 1901 158 . 8000004¢
12 OB 0Gh50 0G550 orderblocking 1911 158. 800000¢
e wal new A newva: newwa newya el
Target data retrieved and displayed: 11 records
]
gratid graname guiname barcode groovespmm bhlazewave
int char(40}) char(10) int float float
ratch vl © mnabch vl : match vl rch wal: nistch vl ratch val:
SORT SORT SORT SORT SORT S0ORT
1 600 line Zerodur ||600ZD 1950 600.0 750.0
3 900 line Zerodur |(900ZD 1947 900.0 550.0
4 1200 line Zerodu |1200ZD 9999 1200.0 §00.0
5 600 line Boro 6OOBO kil 600.0 750.0
b G30 line BKT7 430G 19561 §30.76999999999)/20. 565999999
1 1200 line BK7 1200G 1946 1200.0 26.699999999
e e e v e vl new ey i vl new v

Target data retrieved and displayed: & records

A relational database
(Sybase server) is used to
store descriptive data for
filtersand gratings. Only
a subset of the data can be
shown here.

A more complex schema
IS needed to describe dlitmasks.

In each case a unique bar
code isthe primary key
used to identify the element
and look up its description.
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DEIMOS Removable Elements:. Slitmask Manufacturing Dataflow

( )

DSIMULATOR

- J

[TRANSLATE

\ 4

\ 4

MDF

[INGESTHSANITY

CNC GCODE
FILE

FLOPPY

DATABASE

WEBSERVER

Mask Inventory
on Demand
for Observers
(dynamic HTML)

This simplified diagram shows the
flow of DEIMOS mask design data.
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DEIMOS Removable Elements. Creating a Mask Design

Color Key

Primary Target

Belected Target
Blit (none shown hetra)
Metal = == Other Boundaries

The observer uses a copy

of DSIMULATOR at his’her
home institution to design a
DEIMOS dlitmask.

The output from this process
iIsaMask Design File (a
FITS file containing multiple
table extensions).
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DEIMOS Removable Elements. Uploading a Mask Design File

Eile Edit ¥iew Go Bookmarks Tools Window Help

-

@ @ @ O |% hitpe/Awsne ucolick.orgfcgi-bin/dasksdidcheck. coi
. wg o

. 45 Home  FE3Bookmarks % Internet F3Lookup EJMew&Cool < Google % De Clarke's Pe... % When is the Ne..

| [@g Search ] C-:Ego m

Identity Check
DEIMOS

Observer Pages

DEEMES

Welcome, De Clarke . You are are an authorised uger of this facility.

*ou have made 4 prior connections from vakuza ucolick.org

The observer uploads
the Mask DesignFileto
a cgi-bin script which

You now have several options: you can:

Submit a Mask Design File |

Show ke by Mask Inventory I

(not vet implemented)

b) ingestsit into the
RDBMS

Request Instrument Configuration |

Super-user options:

Show e All hask [nventory

Access statistics:

5 hits from host yakuzaucolick.org as of Aug 21 2002 2:46FM

These pages were created using CGI-Tel,
They are based on the Tcl98 program committes pages by Michael Mcl ennan.

to the top

a) sanity-checksthefile

[»

m = @ (cZ] |Document: Done (00304 secs)

A web-based
Interface is provided
for the observer
who wishes to

have DEIMOS
slitmask designs
milled.

The observer can
also view alist of al
his’her masks and
thelr status. . .
milled, pending, etc.
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DEIMOS Removable Elements. Mask Design Files

File Edit Help
Index Extension Type Dimension View

10 Primary Image 0 Header

1 ObjectCat Binary 12 cols X 180 rows Header Plot Tahle
12 MaskDesign Binary 19 cols X1 rows Header Plot Tahle
3 Desislits Binary 10 cols X 180 rows Header Mot Tahle
4 slitObjMap Binary a cols X 180 rows Header Plot Tahle
] a MaskBlu Binary 18 cols X 1 rows Header Mot Tahle
| B Bluslits Binary 11 cols X 180 rows Header Plot Tahle

The relational database version of the mask design data uses essentially
the same structure as the FITS Mask Design File.

The MDF submitted by the user contains a boilerplate table called
'"RDBmap’ which maps FITS tables and fields to database tables and
fields. The"ingester" has only to follow the instructions in this map
table; hencethe MDF created by DSIMULATOR isaform of "self
unpacking archive" which contains all the information needed to
convert it into database records.

DEIM®S



DEIMOS Removable Elements. Reviewing Y our Mask Inventory

. File Edit Miew Go Bookmarks Tools Window  Help |

B @O O @ Q |% hitp:/fsw ucolick.orgfcgi-hinddasksdinventory. cgi |[GL Sear'ch] Cfgo

‘. 4% Home | E3Bookmarks % Internet F5Lookup ESMew&Cool %5 Google %5 De Clarke's Pe... % When is the Me..

[ = &F @2 | Document: Done (19,715 seos)

Mask Inventory for email —
DEIMES DEIMOS
Observer Pages
DESIGN BLUEPRINTS MILLED Al nth
DEEFP2.1HS.1105(ID 1) for DEIMOS DEEF2.1HS.1105(ID 1) ID 1 milled May 30 2002 12:00AM : | petal | By CI_ICkI ng O t e
for Marc Davis (marc@astron berkeley.edu) to be used Jun 3 2002 at Keck Il "1105" 1918 Detal I button the
made May 30 2002 1.05AM by Sandy Faber {faberi@ucolick.org)
by Marc Davis (TCB) viaDsim made WMay 30 2002 1:08AM 1
150 slits by DEIMULATOR -- May2002 Observer can view the
There are 1 blueprints for this design assigned guiname {(no name) 1
: 2 gl complete mask design
DEEF2.1HS.1145 (1D 2) for DEIMOS DEEF2.1HS.1145(ID 2) 1D 2 milled May 20 2002 12:00AM : | Detail | data
for IMarc Davis (marc@astron. berkeley.edu) to be used Jun 3 2002 at Keck Il "1145" 1919
made May 30 2002 1:.08 AN by Sandy Faber (faberfucolickorg)
by WMarc Davis (UCB) via Dsim made May 30 2002 1:08 AM
150 slits by DEIMULATOR - May2002
There are 1 blueprints for this design assigned guiname (no name)
150 51its
DEEP2.1HS.2000(1D 3) for DEIMOS DEEF2.1H:3.2000 (1D 3) 1D 2 milled May 20 2002 12:00AM | Detail |
for Marc Davis (marc@astron berkeley.edu) to be used Jun 3 2002 af KeckIl "2000" 1920
made May 30 2002 1:.00AM by Sandy Faber (faber@ucolick.org)
by WMarc Davis (UCB) via Dsim made May 30 2002 1:09AM
280 slits by DEIMULATOR - May2002
There are 1 blueprints for this design assigned guiname (no name)
280 slits
DEEF2.1HS.2101{ID 4; for DEIMOS DEEF2.1HE.2101 (ID 4) 1D 4 milled Apr 1 2002 12:00AM Detail |
for Marc Davis (marc@astron berkeley.edu) to be used Jun 3 2002 at Keck Il "TWASL" 1944
tade May 30 2002 1.09AM by Sandy Faber (faber@ucolick.org) 1D 4 milled Magy 30 2002 12:00AM
by Marc Davis (TCB) viaDsim made MMay 30 2002 1:.09AM "2101" 1921
141 slits by DEIMULATOR -- May2002
There are 1 blueprints for this design assigned guiname (no name)
141 slits
DRACOL (ID §) for DEIMOS DRACOL(ID 5 1D 5 milled May 20 2002 12:00AM : | Detail |
for Drew Phillips (phillips@ucolick.org) to be used Jun 3 2002 at KeckIl “dracol” 1922
meade May 30 2002 2:00AM by Sandy Faber (faber@ucolickorg) DEIM S
by Dsimulator: May2002 made May 30 2002 2:00AM
184 slits by DEIMULATOR - May2002 ]
= SPIE Kona 2002



DEIMOS Removable Elements. Mask Milling

Top: amask being milled
Lower Left: amilling sequence code engraved into the mask

Lower Right: bar code label applied to finished mask DE
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DEIMOS Removable Elements: Instrument Configuration Dataflow

Mask Scanner N
confget/confput
DREMEL Coch [ (fallback) ]
acne
Fle \
tkremel GUI ] > :
[ (fallback) J confio
Motors /
CodeGen

GenMaskData / Motor Control
DATABASE

Dispatcher Config Files:
Position/Name maps
Grating Ruling Density
Mask Barcode/Position

\ 4

Embedded Mask Blue lines indicate data flow
Design FITS Tables

Red lines indicate one process runs or launches another
Observer GUI
| DEIM&S

DEIMOS Images




DEIMOS Configuration: On the Platform

* The technician installs elements required for
tonight. Filters and gratings are scanned after
Installation. Slitmasks are automatically scanned
by the’dremel’ process.

"~ The technician can send commands
to 'dremel’ using the bar gun, such DEIM{S
as' COMMIT. SPIE Kdna 2002




DEIMOS Configuration: ldentifying Masks

) A fixed mount barcode scanner isinstalled
inside the instrument.

The'dremel’ process controls the scanner
and the cassette. It scans repeatedly while
moving the cassette so that each mask passes
under the scanner beam (an approximation
of which is shown herein red).

'dremeél’ reads results from the scanner to
determine the bar code on each mask.
Having extracted and cached mask design
Information from the database, it 'knows
whether the bar code isvalid and can
associate complete mask design data with
each valid code.

This process is automatic and requires no
Barcode L abel user intervention unless alabel is unreadable
or there is a mechanical fallure.

DEIMe'S
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DEIMQOS Configuration: Generated Files

# mapron.cfg file

# for deimot

# generated Sat fAug 17 10:24:03 HST 2002 by CodeGen 1.24 from KSUMMIT data

# Data in this file are derived from the Memes and Mmaps tables.

# See the file README.mapron for more information.

# WARNING: fAd hoc changes to this file will be overuritten without warning. Excerpts Of typl Cal

# To make permanent changes, alter the Memes/Mmaps data. I I I

# Usually. the keywords involved will end in ORD. RAKW. NAM. generated Conflguratlon fIIeS

# Servc DispID Stage Flags Ord Rau Nam Th% f||eS are prOduced by

deinot 2 SLSEL 0 0 0 Home CodeGen from information

deimot 2 SLSEL 0 2 -417000 GOSpH3 .

deimot 2 SLSEL 0 3 ~317000 GOH_X stored inthe RDBMS.

deimot 2 SLSEL ¢ 4 -229000 Longh

deimot 2 SLSEL ¢ 5 -149000 a0_1

deimot 2 SLSEL ¢ 6 -75000 a3_2

deimot 2 SLSEL 0 7 -8000  2246.H

deimot 2 SLSEL 0 8 53008024211 -

deimot 2 SLSEL 0 9 1091 E slidermap.cfg file

deimot 2 SLSEL 0 10 1601 or deimot

. —— = o ssn (# generated Sat fug 17 10:24:03 HST 2002 by CodeGen 1.24 from KSUMMIT data
[ slitmaskbarcodemap.cfg file
# for deimot # Data in this file are derived from the Memes and Mmaps tables AND

# generated by dremel Thu Aug 15 13:08:57 HST 2002 | \# yija a hideous hack. from the Gratings table (to get the ruling density).

# Data in this file are derived from the Mask table \p gee the file README .slidermap for more information.
# Barcocdes are obtained by scanning

& w/fixed position internal scanner # WARNING: Ad hoc changes to this file will be overwritten without warning.

#Serve  DispID  Slitmask Barcodes # To make permanent changes. alter the Hemes/Mmaps or Gratings data.
# Serve DispID DevNam Slider Lines

deimot 2 2 1966

aleilipol 2 g 1927 deimot 2 GITLT 1 -1

aleilipel 2 ? 1851 deimot 2 MIRROR 2 -1

clelred - 2 P 100 deimot 2 G3TLT 3 900.0

deimot 2 6 88 deimot 2 G4TLT 4 1200.0

deimot 2 7 56

deimot 2 8 55 -

deimot 2 9 89

deimot 2 10 None DEIM S

deimot 2 11 98

deimot 2 12 96

deimot 2 13 None



DEIMOS Configuration: ldentifying Masks

Hle Edit Frame fZoom Scale Color Region Analysis FleChooser Help
File d0613_0025.fits[Video_Input_2]
Value 1011
pane pix 1904.500 P 3259.500 .
ampifer | 1905.000 | x| 3260000 In addition to the mask
cci pie 144.000 pixe 3260.000 "
P T design FI TS data appended
image pie 1917.000 v 3260.000
Physical X 1917.000 ¥ 3260.000 to eaCh DEI M OS SpECtraI
Image %[ 1917.000 ¥ | 3260.000 | mage’ we gener ate a
Frame1l Zoom 0.500 Ang 0.000 d t d & I
File Edit Frame Foom Scale Color Region ocumen ary Over ay
linear squared ._.__. hist equ minmazx 99.5% 99% 98% zscale zm for eaCh ma§<.

Jzozatm
=

Thisoverlay can help to
—_— identify slitlets on adirect
Image.

We are still working on
the mapping of metal
coordinates to pixel
coordinates. At present

| - the overlay is offset from
e N | the actual direct image of
the mask.

DEIM®S




DEIMOS Configuration: Overrides and Workarounds

deimos Confiaurati [ this file written by confio. a ktui utility:
eimos Toniguraton I h # source for confio is in cvs/kroot/util/ktui:
Filter ]Graﬂng] Mask | TYFIL | nt e event # dumps dynamic instrument configuration from database or
; # loads dynamic instrument configuration to database.
that au'tomatlc # this file produced by confio in OUTPUT mode.
I # Tue Aug 13 15:48:30 HST 2002
T]ethO?]S fall’ # INSTRUMENT deimot (mid 5339
#
Siot 1B Elements t etec niclan # HOM TO USE THIS FILE:
Slot.2 | Elements or |nStrument # 1) the 'defaults' entries are for your reference only.
sot3 R Elements . . # it is counterproductive to comment them in., as they are
siot 4l - ” SCl entISt can # already in the database as the factory default settings.
0 emen . # 2) adjust or create the NONcommented lines to reflect
Slot 5 |GG400 Elements use Slmple # the actual installed removable elements.
Slot 6 [0G550 Elements tOO|S # 3) feet.:i this f'i}e back %n t'.o the database using confio
siot 7 [Coa5e Elements # again, but with the 'in' flag.
#
deimos Configuration #
; : # GRSEL
Fiter | Grating | Mask | TVFIL | # (dynamically configured)
= deimot GRSEL  -12000000 1 NonOp
CLer S 0C P deimot GRSEL 9306000 2 Mirror
Commit! deimot GRSEL  -4394700 3 12006
deimot GRSEL  -1500 4 9007D
. Siot 1 [B Elements #
tO COnflgure e W # (factory defaults)
: 1901 B (Bbar |# deimot GRSEL 10000 1 Grating_1
the instrument | sotsfs 1907 BAL1z( |# deimot GRSEL  -9308000 2 Mirror
Slot 4 |1 1906 Clear (C! # deimot GRSEL -4398200 3 Grating_3
manually. sors o 100 con ( |¥ deimot GRSEL  -4000 4 Grating_d
1909 GG455
Slot 6 [0GS50 o GG435: # SLSEL
I Slot 7 [GG435 # (dynamically configured)
The ulti mate 1o11 ocsen ( |deimot SLSEL™ 417000 2 GOSpH3
falback is 1003 R (npe |dEimOt SLSEL  -317000 3 GOH_X
. 19!]2‘.!'(\4'11 deimot SLSEL  -229000 4 Longh
o acquire 19052(‘2;““ deimot SLSEL  -149000 5 3049 .F

(Confget) the Check data and edit as necessary
Current Commit! Quit DEIM
configuration

asaplaintext file, edit it (using any editor), and commit it (confput).



DEIMOS Configuration: User Interface

Session Log TclCmd... ||Ready to use: files loaded from command line. Setups... 3ave... | Load... | Help... Quit
GRATIMNG cCcp
HATCH  LAMPS SLITMASK Hame Wavelength FILTER FOCUS SHUTTER  ReadOut ObsType ExpTime A
| LT e
i JLi pars None 900ZD  (8777.35% R 62510 Direct Dark 1
Cd| Ne| Zn
Hyg| Qz
OFF None | 900ZD B777.352 R -6251.0 1 Cark 1
- 2243.W
2246 w Room Faor
92.0
Col_1
tdore Images
IR s Emeb0 Eupose | [0
Here! Empty_13 ) # expo Countdown
THcorder GOH X DiskFile: Pending Object:
Gl-‘riger - {ELP backupfits Your Object Mame Here Rotation
Daemons GOSpH3 . o
Disk Write Disabled! 115 Halt
LongA
Exposure progress P& |-24.99478
19, . None | . . 100
[o] |5 Phys P& |335.0052F
Sgr_1
bug UMI1 1 1s, Dark Direct Nonef00ZD/R

When instrument configuration is successfully completed, the
instrument control GUI comes up "knowing" which removable
elements are in which positions. The user is able to refer to these
elements transparently by their names.
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DEIMOS Removable Elements. Data Reduction

hle Edit Frame EBEin Zoom Scale Color Region Analysis FleChooser Help
[ File d0813_0025.fits[Video_Input_12] |

Value 1013

pane pie | 2528.500 p 6055.500 wn _ .t at Ed ed t
amplifier pix | 1568.000 p 2137.000 I a-u Om r UC |On
ced pix 48§1.000 vix | 2137.000 .|: DEI M OS t al .

detector pe | 2529.000 p 6056.000 O Spec r Images
image we | 1580.000 p 2137.000 h th . I

Physical X| 1580000 | ¥| 2137.000 | Ry Suc aS IS One IS On y

Image ®X| 1580000 | Y| 2137.000 | . bI .I: th H St t
Framel  Zoom 0.125 | ang 0.000 | po$ e I e In rumen

= [ & [ t» [ = [m [ = = | wo configuration and mask
- | design are stored correctly
inthe FITSimagefile.

Correct configuration of the
Instrument is essential to
|ater success in data reduction.

The size of aDEIMOS
spectral image is about
140MB

DEEMES
oy Y xte whar
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DEIMOS Removable Elements. Acknowledgements, Thanks, and URLS

Thanksto G. Wirth for digital photos of DEIMOS configuration; to W Joye for
the many hours he spent making ds9 work for DEIMOS images; to Bill Cheng
for the graphic tool ’tgif’ which was used to create these presentation pages.

The DEIMOS team would like to thank the staff of Keck Observatory for their
support and co-operation during DEIMOS commissioning.

For more information, please visit the following URLS
http://deimos.ucolick.org
http://www.ucolick.org/cgi-bin/Tcl/document
http://www.ucolick.org/~d alfitsymosaic/
http://hea-www.harvard.edu/RD/ds9/

and read the full text of this poster/paper in the SPIE Proceedings
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