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Abstract

This document captures the grammar specification of VEX 1.5 (VEX = VLBI Experiment) and accom-
panies revision 1.5b1 released on 1/30/2002 at http://www.vlbi.org/vex. The VEX grammar is context-free.
Section 1 shows a visualization of the corresponding Extended Backus-Naur Form (EBNF). The EBNF is shown
in Section 2.

Visual Form

1.1 Non-Terminals

vex version

version ——| T_VEX_REV |—>| = |—>| T_NAME|—>| ;! |—>
al_tai —>| T Al _TAI |—>| = |—>[ unit_value ]—>| i |—>

antenna_block B_ANTENNA |—>| i
B_ANTENNA I——| ! I

antenna_def E defname ]—>| i |—{—’{ antenna_lowl

defname]—hl i I—’I T_| I—’I ; I
antenna_diam —>| T_ANTENNA_DIAM |—>| =" |—>[ unit_value ]—>| i |—>

}]EHEI
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antenna_lowl ——>{ antenna_diam ]—r>
_*{ : ]
axis_type ] >

—>{ pointing_sector ]—>
_>{ external ref ]—‘

antemna_motion ]z wzmmn pozzon |-+ = }—{vete—~{ o~ anitvatue }— (it et )
arg_perigee —>| T_ARG_PERIGEE |—>| =" |—>[ unit_value ]—>| !
ascending_node —>| T_ASCENDING_NODE |—>| =" |—>[ unit_value ]—>| it
axis_offset —>| T_AXIS_OFFSET |—>| =" |—>[ unit_value ]—>| ;!

axis_type —>| T_AXIS_TYPE |—>| =" I {value} I Tyt I {value} I ;

bbc_assign T_BBC_ASSIGN [ =] linkedvalue [ ] [ ] linkedvalue

bbc_def

i
¢

7777

~e

bbc_block B BBC—{ ';'
B_BBC |—>| A I
bbc_def defname | { ] l { bbc_tow1 g——f T_ENDDEF |+ ;' }—r

defname]—>| ;! |—>| T_ENDDEF |—>| i I

bbc_lowl bbc_assign
external_ ref

bits_per_ sample —>| T BITS_PER_SAMPLE |—>| =" |—>[value]—>| it |—>
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block

—1—{ global_block |

—>[ station_block }

—>[ mode_block }

—>[ freq block }

—>[ sched_block }

—>[ antenna_block }

—{ bbc_block |

—>[ clock_block }

—{ das_block |

—>[ eop_block }

—>[ exper_block }

—>[ head_pos_block }

—>| if_block }

—>[ pass_order_block }

_,[

phase_cal_detect_block

J_,,

—>[ procedures_block }

—>[ roll block }

scheduling params_block

_,[

)_,,

—{ sefd_block |

—>[ site_block }

—>[ source_block }

—>[ tapelog _obs_block J—F

QF[ tracks_block } 7

Y
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clock_block B_CLOCK |—>| i clock_def

- Ry SR
T_DEFl——l T_NAME I——l i I——l T_ENDDEF I——l i I

T_cuoox sy Contt_vaee)

clock_early

DT Rl S 7 R ) R gy B A
[ cooor_swmor | Contevame) [} (e )

clock_lowl clock_early
external_ref

contact_email ——| T _CONTACT EMAIL |——| =" |——| T_NAME|—>| ;' |—>

contact_name ——| T_CONTACT_NAME |——| =" |——| T_NAMEI——| ! |—>

~e

das_block B_DAS'—FI i
B_DAS|—>| A

das_def defname} I i I l { das_lowl Q—D' T_ENDDEF |—>| e }—r

defname]—>| ;! |—>| T_ENDDEF |—>| i I
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'——F[ record_transport_type }——7r>'
-*’{ electronics_rack_type }——>'

-——F[ number_drives }
—-b[ headstack }

-—*F{ record_density }

tape_length }

recording_system_id }—————>'

tape_motion }

das_lowl —

tape_control

iiiii

—/ ——/

external_ref

data_modulation —»| _para mopurarion || '='|—={value}—>{ ;' |-

dec_rate —>| T _DEC_RATE |—>| |—>[ unit_value ]—>| |—>
dee  —fmpmel =

defname — T DEF[—™| T_NAME —™

delta_eps ——Fi T_DELTA_EPS
——I T_DELTA_EPS

delta_psi ——>| T_DELTA_ PSI

——I T_DELTA_PSI

destination emptyvalue ]—I—>
value

i
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Y

drives ——-D[ emptyvalue } [

(e —

eccentricity =~ — T ECCENTRICITY | '=' |—+{value}—> ;' |—
electronics_rack_type ——| T_ELECTRONICS_RACK_TYPE I——| =" |—>[value}—>| ;! |—>

eop_block B_EOP'—FI i
B_EOPI——I i I

eop_def T_DEF'—Pl T_NAME |—P| i eop_lowl T_ENDDEF |—P| A }—r
T_DEFI——I T_NAME I——I i I——I T_ENDDEF I——I il I

eop_interval —>| T_EOP_INTERVAL |—>| =" |—>[ unit_value ]—>| i |—>
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eop_lowl ——>| tai_utc}
—>[ eop_ref epoch J—>

eop_ref_epoch ——| T_EOP_REF_EPOCH |——| =" |——| T_NAME|——| it |—>

exper_block B_EXPER |—>| i
B_EXPER > ';'|
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exper_def { defname} I ;! I ‘ { exper_lowl )—]—FI T_ENDDEF |—>| i }j"

defname }—{ ;' |{ 1_enooer |+{ ;']
exper_description —>»| T _ExpER DEscRIPTION | '='|—| T guorestrine |—>{ ;' |—

Y

exper_lowl ——*[ exper_num}
—->[ exper_name}
—*[ exper_description )—F
—*[ exper_nominal_start J—F
—>[ exper_nominal_stop )—F
—'>| pi_name }

—{ contact_email
—{ scheduler_name
—{ scheduler_email }——
—{ target_correlator |—
—>{ external_ref | J
expor_name  —| 7 pxrr_ans |+ = |~{zmm} ] 1 ]

exper_nominal_start —>| r_Exper NoMINAL sTART | '='|—>{ T name|+{ ;' |—
exper_nominal_stop —={ T exper Nomivar stor || ‘="' |+ r vame|>{ ;' }—
exper_num ——| T_EXPER_NUM |—-| =" |—>[value]—-| i |—>

external_ref  —=| T ReF|—={ T NaME|>{ i |— primitive }—> =" }+{r vame} > ;' }—
|

fanin_def —’I T_FANIN_DEF |——| '='I {valueJ

[

linkedvalue




VEX Visual Grammar. Victor Pankratius, MIT Haystack Observatory

fanout_def

Gy

ey

freq_block B_FREQ |—>| i freq_def
B_FREQF—% ';‘I

freq def defname |—={ ;" I—L—[ freq_lowl ]—]——I T_ENDDEF |—>| ;' }—’-»

defname ]—>| e |—>| T_ENDDEF |—>| A I

freq_lowl —7—{ chan_def | -
—>[ sample_rate ]—>
—>{ bits _per sample ]—>
—>{ switching_ cycle ]—>
_>[ external_ref ]—’
global block B_GLOBAL > ';'

re
B_GLOBAL Fﬂﬁ ';‘I

head_pos_block B_HEAD_POS |—>| ;' head_pos_def
B_HEAD_POS |—>| i I

head_pos_def E defname]—h' i |—L>( head_pos_lowl )—]—ﬁl T_ENDDEF |—>| A )—r

defname'—h' P |—>| T | |_,| ; I

head_pos_lowl headstack_pos

external_ref

headstack_motion —>| T_HEADSTACK_MOTION I—-| =" I—-[ unit_value ]—>| ;! |—>
;' |—>

headstack_pos —>| T_HEADSTACK_POS |—>| =" I {value} I N I { unit_list )——| '
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nessseack 1~ Emmmemar |~ = (g~ |—~{mng (g ]

=] (] (] (]
horizon_map_az —>| T_HORIZON_MAP_AZ |—>| = |—>[ unit_list ]—'i i |—>
horizon_map_el —>| T_HORIZON_MAP_EL |—>| =' |—>[ unit_list ]—'i i |—>

iau_name — T_IAU NAME [ '=' |—{value}—= ;"

y

if block

o preTer X 7
l { if_lowl D——l T_ENDDEF I——I it }—f»
-

r_enooer || ;' |

if_def_st}

external_ ref

ifdeftoken — T _IF DEF [—™

inclination ~ —# T_INCLINATION [— '='|—{ unit_value J—= ;' |—
LETTERS_NUMBERS — {'0'..'9', 'a'..'z', 'a'..'z"} —
LINE_COMMENT {'\u0000'.."'\t', "\uO00B'..'\f', '\uOOOE'..'\uFFFF'} ’JT

linkedvalue — T_LINK [ T_NAME [—>

mean_anomaly —>| T MEAN_ANOMALY |—>| =" |—>[ unit_value ]—>| it |—>
mean_motion —>| T_MEAN_MOTION |—>| = |—>[value]—>| A |—>
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method emptyvalue ]T
value

mode_block B_MODE |—>| mode_def JT
B_MODE I——I

mode_def defname} I ‘3! I l qref T_ENDDEF |—>| }—f>
defname ]——l |—>| T_ENDDEF |—>|

e -

name_list "ot l—'[ name_value )JT

name_value —» T NAME -

new_source_command —={ = _new_source_commanp | '='}—+{ unit_value }—= ;' }—
new_tape_setup —>| T NEW_TAPE_SETUP |—>| = |—>[ unit_value ]—>| |—>

NEWLINE "\r' —r '\n'

I\rl

num_eop_points —>{ T_NUM_EOP_POINTS ||

1]
I

num_nut_points —>| T _NUM_NUT_POINTS |—>|

number_drives —{ T _NUMBER DRIVES | '='| { value} |
nut_interval —>| T_NUT_INTERVAL |—>| =" |—>[ unit_value ]—>| i
nut_model ——| T_NUT_MODEL |——| =" |——| T_NAME |——| it

nut_ref_epoch ——| T_NUT_REF_EPOCH |——| =" |——| T_NAME |——| it

THTT
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occupation_code ——| T_OCCUPATION_CODE |——| =" |—>[ name_value ]——| ;! |—>

ocean_load_horiz T_ocean_zonp_soriz_ |-+ =]

(o ]
ocesn_1osa_vert = _ocom zom vers |+ = |—~{wnit_vatve J—ef " (it vave }— 7}

opt emptyvalue ]T
value

orbit_epoch ——| T_ORBIT_EPOCH |—>| =" |—>| T_NAME|—>| i |—>

parity_check —ﬂ T_PARITY_CHECK H =" H name_value H Y H unit_value }—-{ i }—>

pass_order_block B_PASS_ORDER |—>| i pass_order_def

B_PASS_ORDER I——I i I

pass_order_def E defname ]——‘ ! )—L’[ pass_order_lowl ]—]—" T_ENDDEF H it )—j"
ST =y B

T L
pass_order_lowl ——’[ pass_order ]7[»
—*[ s2_group_order J—F
“—*[ external_ref

pass_order —>| T_PASS_ORDER |—>| =" |—>[ name_list ]—>| i

defname

;

pass emptyvalue

value

phase_cal_detect_block B_PHASE_CAL_DETECT H ‘i }—{—’[ phase_cal_detect_def )—jT
B_PHASE_CAL DETECT | ';' |

phase_cal_detect_def ] T B B s @T
Costamme)—~[ o |+

phase_cal_detect_lowl phase_cal_detect

external_ref
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T_PHASE_CAL_DETECT linkedvalue
T_PHASE_CAL_DETECT linkedvalue

pi_email ——| T PI_EMAIL |——| =" |——| T_NAMEI——| i |—>
pi_name —-| T_PI_NAME |—-| =" |——| T_QUOTESTRING |—-| i |—>

phase_cal_detect
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primitive

procedure_name_prefix

B_EXPER >

B_SCHEDULING_PARAMS

B_PROCEDURES

B_EOP

> B_FREQ >

= B_ANTENNA =

> B_BBC >

B_CLOCK

B_CORR

B_DAS

B_HEAD_POS

B_PASS_ORDER

B_PHASE_CAL_DETECT

> B_ROLL >

> B _IF >

> B_SEFD >

B_SITE

B_SOURCE

B_TRACKS

— B_TAPELOG_OBS ’

—={ T PROCEDURE NAME PREFIX | '=' [={T mame]—> ;' }—
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B_PROCEDURES I——I i I

procedures_block E B_PROCEDURES |—>| i procedures_def

procedures_def defname )—’I ;' procedures_lowl } ] I T_| |—’I it I 1
defname)—hl ’;"—DIT_ |—>I ,I

procedures_lowl —

o
0
]
o
Q
5
]
=3
Q
o
—
Y

[

headstack_motion ]—>
new_source_command ]—>

new_tape_setup ]

setup_always ]

parity_check

—/

INNRE RN

tape_prepass ]

preob_cal

midob_cal

Il

postob_cal

—>[ procedure_name_prefix ]—>
_>[ external_ref ] g

qref T_REF'—F[ primitive ]—'i =" |—>| T_NAME'—’[ qualifiers ]—'i i }—r
T_REFI—»[ primitive ]——I = I——I T_NAMEI——I i I

qualifiers —L> B T_NAMEJ—>

QUOTES —= {'"', '\"'"} />

ra_rate —>| T _RA_RATE |—>| = |—>[ unit_value ]—>| ' |—>
w T

record_density ——| T_RECORD_DENSITY |—>| '='I {value} {value} I 2 |—>

record_transport_type —>| T_RECORD_TRANSPORT_ TYPE |—>| =" |—>[value]—>| N |—>
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recording_system_id ——| T_RECORDING_SYSTEM_ID |—>| = |—>[value]—>| i |—>
ref_coord_frame ——| T_REF_COORD_FRAME |—>| =" |—>[value]—>| i |—>

ref —>| r_REF|—>{ primitive |—» '=' |>{T NnaME|—> ;' |—

o1 block TN JT
B_ROLL I——I Y I
roll_def_st ——| T_ROLL_DEF |——| =" |——[ value list ]_,i o

roll_def defname ]——I i roll_lowl T_ENDDEF |—>| ‘i )—r
defname ]——I ! I——| T_ENDDEF I——I it I

roll_inc_period —»| T _rouL_iNc_PERIOD || '=' |—={value}—>{ ;' |-

roll lowl ——" roll_reinit_period '—r>

—>{ roll_inc_period ]—>

roll_reinit_period —“' T_ROLL_REINIT_PERIOD |—>| = |—>{ unit_value )—>| 2 |_>

roll —> T roLL|—> '=' [>T NnaME|—> ;' |—

T_S2_DATA_SOURCE
T_S2_DATA_SOURCE

s2_group_order —>| T_S2_GROUP_ORDER |—>| =" |—>[ value_list ]—'i i |—>
s2_recording_mode —-| T_S2_RECORDING_MODE |—-| =" |—>[value]—>| i |—>

sample_rate —>| T_SAMPLE_RATE |—>| =" |—>[ unit_value ]—>| i |—>

s2_data_source

scan_id >[ emptyvalue | S
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sched_block B_SCHED |—>| i sched_def
B SCHED [~ ';'|

sched_def T_scan |-+ = nave|—> ;" sched_lowl T_Enpscan [~ '’ }—T‘
T_SCAN I——| T_NAMEI——l i I——I T_ENDSCAN I——I i I

sched_lowl ——@ >
—>| station } '
_>[ data_transfer ]—‘

scheduler_email ——| T_SCHEDULER_EMAIL |——| =" |——| T_NAME |—>| i |—>
scheduler_name —>| T_SCHEDULER_NAME |—>| =" |—>| T_NAME |—>| i |—>
scheduling_params_block E B_SCHEDULING_PARAMS F’E—L’[ scheduling_params_def )—JT

B_SCHEDULING_PARAMS }_’E

schedaling_parans_det [ oer]—~ z_mee )+ 5] sorcaiing params dor }— ] _HE—J.
[z ver|—+{z v} ;] s

scheduling_params_lowl —>[ external_ ref )—>

sector emptyvalue } >

T LINK —’{ emptyvalue
sefd_block B SEFD|—> ';' JT

B _SEFD|—> ';'|

sefd_det T_pEF || T_NAME|—>] i -- [ m_ewooer |~ ;]
I g EXTO] o IR o X e IEFER
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sefd_lowl —T—>{ sefd_model

sefd_model ——| T SEFD_MODEL |——| =" |——| T NAME |—-| it |—>
sefd —{r_serp |+ ="} r_rmk}>{ i |—={ wnit_value }—= i | value_vist |—=] ;"
semi_major_axis —-| T_SEMI_MAJOR_AXIS |—-| = |—>[ unit_value ]—-| it
setup_always —-{ T_SETUP_ALWAYS }—-{ = }——[ name_value }—-{ N }——[ unit_value }—-{ e

site_block B_SITE |—>| ;' JT

B s1TE|—> ';'|

site_def defname |—» ;" site_lowl T_ENDDEF [+ ;' )—r
defname ]—Pl N |—P| T_ENDDEF |—’| i I

site_id — T _SITE ID [ '=' |—>[value]—-|I|—>

5

T

=
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site_lowl

—>[ site_type

)
J
)
J

—>{ site_name -

—>' site_id : -
. _ !

—>' site_position | -

—>[ site_position_epoch ]—>
—’[ site_position_ref ]—>

—>[ site_velocity }
—>[ horizon_map_az
—>[ horizon_map el

zen_atmos }

||

ocean_load_vert

ocean_load_horiz

occupation_code

inclination }

eccentricity }

)

LT

arg_perigee |

ascending node

mean_anomaly }

semi_major_axis

mean_motion }

T

orbit_epoch }

R A R A A A ..

external_ref }
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site_name —-| T _SITE_NAME |—-| = |—>[value]—-| i |—>
site_position_epoch —={ T _site_posirion_epoce |+ '='|—{value}—> ;' |—
(]
(]

site_position_ref —>{ = _sire_posrrioN Rer | '='|—{value}—>{

unit_value

site_type —>| T _SITE_TYPE [ '='|—>{value)}—> ';°

site_velocity =_stze_verocrry |+ =" ]

Contevate }—o ot vamee)

source_block B_SOURCE |—>| ‘!
B_SOURCE > ';'

~e

source_def { defname} I i I ‘ { source_lowl )—]—4 T_ENDDEF |—>| i )—r

defname]—>| ;! |—-| T_ENDDEF |—’| i I
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Y

source_lowl ——>[ source_type

—b( source_name
—>| iau_name
()
dec
ref coord_frame )—F
source_position_ref J—F

source_position_epoch ]—D

— —

IR

ra_rate

i

dec_rate

velocity_wrt_lsr J—F

source_model ]

inclination }

eccentricity ]

arg_perigee }

ascending node }

\

mean_anomaly |

semi_major_axis J—P

mean_motion }
\
)

orbit_epoch

external ref } g

b a4

source_name — T _SOURCE NAME | '='|—{value}—> ';' |—
source_position_epoch —{ _source_rosrrron_Erock [ '=' |—={value}—= ;' }—
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source_position_ref —=| r_source_posrrion_ ReF |+ '='|——={value}—> ;' |-
source_type T_SOURCE_TYPE || '='| { value} { ]
T_SOURCE_TYPE |—P| =t I {value} I ‘et I {value} I Yy }—]
1

start_position emptyvalue
unit_value

station_block B_STATION |—>| i station_def
B_STATION I——I i

station_def defname | [ ] I ( ef} ! T_ENDDEF |—>| A

~e

J L7 (- 1 i
defname]—>| |—>| T_ENDDEF |—’|
tion —=[ T_smarion |+ =] 7 nit_vatue }— "+ —+{unit_vatuo

switch_state —

switching cycle ~ —»| T _SWITCHING CYCLE |+ '=' o —unit_vist J—= i }—
SYMBOLS —»| {4, ', -, e, 'y
tai_ute — T _TaI_urc [ '=' |—{ unit_value }—> ;' |—
tape_change —>| T_TAPE_CHANGE |—>| =" I——[ unit_value ]——i i |—>

tape_control ——| T _TAPE_CONTROL |——| '='i [value} I ,I

s raes_owomn -+ '] ] ] ]

zars omion anﬁj
o v
e o

tape_prepass 4-1 T_TAPE_PREPASS H =" H name_value }—‘-1 ta! H unit_value H i }—>

tape_motion

tapelog_obs_block B_TAPELOG_OBS l—’l |—L>[ tapelog_obs_def

B_TAPELOG_OBS | ';'|

tapelog_obs_lowl )—L*‘ T_ENDDEF @T

tapelog_obs_def
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tapelog_obs_lowl vsn >

external_ref

target_correlator —>| T_TARGET_CORRELATOR |—>| =" |—>| T_NAME|—>| it |—>

LETTERS_NUMBERS }i

T_NAME ——{ £, '\, =, et.l'9t, At Y, atl.u 'z ')

T_QUOTESTRING E—r‘—’{ {0, 4", '+'..'9', 'e'.'zt, ', 'at.l'z') }J‘r{

track_frame_format —={ r_rrack_FraMe_rormar || '=' |—={value

tracks_block B_TRACKS |——| A tracks_def
B_TRACKS I——I A I

tracks_def { defname} I it I l { tracks_lowl )—]_’l T_ENDDEF |—’| ‘i )—r

defname }—»{ ;' |+ =_snooer |+ ;']
tracks_lowl ——"—~>{ fanin_def } >
—*[ fanout_def }
-——F{ track_frame_format }—————>'
—>[ data_modulation J—F
—>[ vlba_frmtr_ sys_trk )—F
——'{ vlba_trnsprt_sys_trk }——>'
—>[ s2_recording_mode )—F
-—-'{ s2_data_source }———————————>'
“—*'{ external_ref } -

wnit_1i5t Il R grrreperere MT
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unit_option unit_value }———T*>
value

unit_value —{ T_NAME —— T_NAME —>

unit_value2

utl_utc r_uri_vrc [ '='F—{ unit_list }—= ;" }—r
T uri_vee | = | ;']

value_list "

value —» T _NAME —™

velocity wrt_lsr ——| T_VELOCITY_WRT_LSR |——| = |—>[ unit_value ]——i i |—>

vlba_frmtr_sys_trk T_VLBA_FRMTR_SYS_TRK [="F—+(vatue}
i W

vlba_trnsprt_sys_trk —ﬂ T_VLBA_TRNSPRT_SYS_TRK H - n
- TS T B S ) S T S

WS — —

x_wobble T_x_woBBLE [ '='|—{ unit_list | { ;] T
T_X_WOBBLE I——| =" I——| i I

1.2 Terminals

B_ANTENNA : >$ANTENNA ;
B_BBC: ’$BBC’ ;
B_CLOCK: >$CLOCK ’;

B_CORR: >$CORR’ ;
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B_DAS:

B_EOP:

B_EXPER:

B_FREQ:

B_GLOBAL:
B_HEAD_POS:

B_IF:

B_MODE:
B_PASS_ORDER:
B_PHASE_CAL_DETECT:
B_PROCEDURES :
B_ROLL:

B_SCHED:
B_SCHEDULING_PARAMS:
B_SEFD:

B_SITE:

B_SOURCE:
B_STATION:
B_TAPELOG_OBS:
B_TRACKS:

T_A1_TAI:
T_ANTENNA_DIAM:
T_ANTENNA_MOTION:
T_ARG_PERIGEE:
T_ASCENDING_NODE:
T_AXIS_OFFSET:
T_AXIS_TYPE:
T_BBC_ASSIGN:
T_BITS_PER_SAMPLE:
T_CHAN_DEF:
T_CLOCK_EARLY:
T_CONTACT_EMAIL:
T_CONTACT_NAME:
T_DATA_MODULATION:
T_DATA_TRANSFER:
T_DEC_RATE:

T_DEC:

T_DEF:

T_DELTA_EPS:
T_DELTA_PSI:
T_ECCENTRICITY:
T_ELECTRONICS_RACK_TYPE:
T_ENDDEF:
T_ENDSCAN:
T_EOP_INTERVAL:
T_EOP_REF_EPOCH:
T_EXPER_DESCRIPTION:
T_EXPER_NAME:
T_EXPER_NOMINAL_START:
T_EXPER_NOMINAL_STOP:
T_EXPER_NUM:
T_FANIN_DEF:
T_FANOUT_DEF:
T_HEADSTACK_MOTION:

>$DAS’ ;

>$EOP’ ;

>$EXPER’ ;

*$FREQ’ ;

>$GLOBAL’ ;
>$HEAD_POS’ ;

"$IF;

>$MODE” ;
>$PASS_ORDER’ ;
>$PHASE_CAL_DETECT’ ;
>$PROCEDURES’ ;
>$ROLL’ ;

>$SCHED” ;
>$SCHEDULING_PARAMS ’;
>$SEFD’ ;

»$SITE’ ;

>$SOURCE’ ;
>$STATION ;
>$TAPELOG_0BS’ ;
>$TRACKS’ ;

>A1-TAI’;
’antenna_diam’;
’antenna_motion’;
’arg_perigee’;
’ascending_node’;
’axis_offset’;
’axis_type’;
’BBC_assign’;
’bits_per_sample’;
’chan_def’;
’clock_early’;
’contact_email’;
’contact_name’;
’data_modulation’;
’data_transfer’;
’dec_rate’;

’dec’;

’def ’;

’delta_eps’;
’delta_psi’;
’eccentricity’;
’electronics_rack_type’;
’enddef’;

’endscan’;
’eop_interval’;
’eop_ref_epoch’;
’exper_description’;
’exper_name’ ;
’exper_nominal _start’;
’exper_nominal_stop’;
’exper_num’;
’fanin_def’;
’>fanout_def’;
’headstack_motion’;
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T_HEADSTACK_POS:
T_HEADSTACK:
T_HORIZON_MAP_AZ:
T_HORIZON_MAP_EL:
T_TAU_NAME:
T_IF_DEF:
T_INCLINATION:
T_LINK:
T_MEAN_ANOMALY:
T_MEAN_MOTION:
T_MIDOB_CAL:

T_MODE:
T_NEW_SOURCE_COMMAND:
T_NEW_TAPE_SETUP:
T_NUM_EOP_POINTS:
T_NUM_NUT_POINTS:
T_NUMBER_DRIVES:
T_NUT_INTERVAL:
T_NUT_MODEL:
T_NUT_REF_EPOCH:
T_OCCUPATION_CODE:
T_OCEAN_LOAD_HORIZ:
T_OCEAN_LOAD_VERT:
T_ORBIT_EPOCH:
T_PARITY_CHECK:
T_PASS_ORDER:
T_PHASE_CAL_DETECT:
T_PI_EMAIL:
T_PI_NAME:
T_POINTING_SECTOR:
T_POSTOB_CAL:
T_PREOB_CAL:
T_PROCEDURE_NAME_PREFIX:
T_RA_RATE:

T_RA:
T_RECORD_DENSITY:
T_RECORD_TRANSPORT_TYPE:
T_RECORDING_SYSTEM_ID:
T_REF_COORD_FRAME:
T_REF:

T_ROLL_DEF:
T_ROLL_INC_PERIQOD:
T_ROLL_REINIT_PERIOD:
T_ROLL:
T_S2_DATA_SOURCE:
T_S2_GROUP_ORDER:
T_S2_RECORDING_MODE:
T_SAMPLE_RATE:
T_SCAN:
T_SCHEDULER_EMAIL:
T_SCHEDULER_NAME:
T_SEFD_MODEL:
T_SEFD:
T_SEMI_MAJOR_AXIS:

’headstack_pos’;
’headstack’;
’horizon_map_az’;
’horizon_map_el’;
’TAU_name’;
’if_def’;
’inclination’;

}&7;

’mean_anomaly’;
‘mean_motion’;
’midob_cal’;

’mode’ ;
’new_source_command’ ;
’new_tape_setup’;
’num_eop_points’;
’num_nut_points’;
‘number_drives’;
‘nut_interval’;
’nut_model’;
’nut_ref_epoch’;
’occupation_code’;
’ocean_load_horiz’;
’ocean_load_vert’;
’orbit_epoch’;
’parity_check’;
’pass_order’;
’phase_cal_detect’;
’PI_email’;
’PI_name’;
’pointing_sector’;
’postob_cal’;
’preob_cal’;
’procedure_name_prefix’;
’ra_rate’;

’ra’;
’record_density’;
’record_transport_type’;
’recording_system_ID’;
’ref_coord_frame’;
‘ref’;

’roll_def’;
’roll_inc_period’;
’roll_reinit_period’;
’roll’;
’S2_data_source’;
’S2_group_order’;
’S2_recording_mode’;
’sample_rate’;
’scan’;
’scheduler_email’;
’scheduler_name’;
’sefd_model’;
’sefd’;
’semi-major_axis’;
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T_SETUP_ALWAYS:
T_SITE_ID:
T_SITE_NAME:
T_SITE_POSITION_EPOCH:
T_SITE_POSITION_REF:
T_SITE_POSITION:
T_SITE_TYPE:
T_SITE_VELOCITY:
T_SOURCE_MODEL:
T_SOURCE_NAME:
T_SOURCE_POSITION_EPOCH:
T_SOURCE_POSITION_REF:
T_SOURCE_TYPE:
T_SOURCE:

T_START:

T_STATION:
T_SWITCHING_CYCLE:
T_TAI_UTC:
T_TAPE_CHANGE:
T_TAPE_CONTROL:
T_TAPE_LENGTH:
T_TAPE_MOTION:
T_TAPE_PREPASS:
T_TARGET_CORRELATOR:
T_TRACK_FRAME_FORMAT:
T_UT1_UTC:
T_VELOCITY_WRT_LSR:
T_VEX_REV:
T_VLBA_FRMTR_SYS_TRK:
T_VLBA_TRNSPRT_SYS_TRK:
T_VSN:

T_X_WOBBLE:
T_Y_WOBBLE:
T_ZEN_ATMOS:

’setup_always’;
’site_ID’;
’site_name’;
’site_position_epoch’;
’site_position_ref’;
’site_position’;
’site_type’;
’site_velocity’;
’source_model’;
’source_name’ ;
’source_position_epoch’;
’source_position_ref’;
’source_type’;
’source’;

’start’;

’station’;
’switching_cycle’;
’TAI-UTC’;
’tape_change’;
’tape_control’;
’tape_length’;
’tape_motion’;
’tape_prepass’;
’target_correlator’;
’track_frame_format’;
utl-utc’;
’velocity_wrt_LSR’;
'VEX_rev’;
’VLBA_frmtr_sys_trk’;
’VLBA_trnsprt_sys_trk’;
VSN’ ;

’x_wobble’;
’y_wobble’;
’zen_atmos’;

2 Extended Backus-Naur Form

This Section describes the EBNF of VEX in a notation used by the ANTLR tool (http://www.antlr.org). In brief,

symbols have the following meaning;:

more.

grammar vexGrammar;
options {output = AST;}

/* start rule */
vex : version block+ ;

/* version number */
version : T_VEX_REV ’=’

/* blocks */
block: global_block

2.9

T_NAME ’;°

rule definition, ’;’ end of rule, ’|’ alternative, >+’ one or more, ’

Zero or
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station_block
mode_block
freq_block
sched_block
antenna_block
bbc_block
clock_block
das_block
eop_block
exper_block
head_pos_block
if_block
pass_order_block
phase_cal_detect_block
procedures_block
roll_block
scheduling_params_block
sefd_block
site_block
source_block
tapelog_obs_block
tracks_block

/* $GLOBAL block ———=———————————=———————— *
global_block
: B_GLOBAL ’;’ ref+
| B_GLOBAL ’;’

/* $STATION block ———————————————————— - ————
station_block

B_STATION ’;’ station_def+
| B_STATION ’;’
station_def
defname ’;’ ref+ T_ENDDEF °’;°’
| defname ’;’ T_ENDDEF ’;’
/* $MODE block -—————————————————————— */
mode_block
: B_MODE ’;’ mode_def+
| B_MODE °’;’
mode_def
: defname ’;’ qref+ T_ENDDEF °’;°’

| defname ’;’ T_ENDDEF ’;’
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/* $FREQ block ———=—====————— e */
freq_block
: B_FREQ ’;’ freq_def+
| B_FREQ ’;’
freq_def
: defname ’;’ freq_lowl+ T_ENDDEF ’;’
| defname ’;’ T_ENDDEF ’;’
freq_lowl: chan_def

| sample_rate

| bits_per_sample
| switching cycle
| external_ref

chan_def : T_CHAN_DEF °’=’ linkedvalue /* band_id */

>:? unit_value /* sky frequency */
’:? yalue /* net sb *x/
’:? unit_value /* channel BW */
’:? linkedvalue /* chan ID */
’:7 linkedvalue /* BBC ID */
>:? linkedvalue’;’ /* phase-cal ID x*/
| T_CHAN_DEF ’=’ linkedvalue /* band_id */
>:? unit_value /* sky frequency */
’:? value /* net sb *x/
’:? unit_value /* channel BW */
’:? linkedvalue /* chan ID */
’:? linkedvalue /* BBC ID */
>:? T_LINK switch_state+ ’;’ /* phase-cal ID */
| T_CHAN_DEF ’=’

emptyvalue /* NO band_id */
>:? unit_value /* sky frequency */
’:? value /* net sb *x/
’:? unit_value /* channel BW */
’:? linkedvalue /* chan ID */
’:? linkedvalue /* BBC ID */
>:? linkedvalue ’;’/* phase-cal ID x*/
| T_CHAN_DEF ’=’

emptyvalue /* NO band_id */
>:? unit_value /* sky frequency */
’:? yalue /* net sb *x/
’:? unit_value /* channel BW */
’>:? linkedvalue /* chan ID */
>:? linkedvalue /* BBC ID */

’:? T_LINK switch_statet+ ’;’

/* phase-cal ID */
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switch_state ’:? value
sample_rate T_SAMPLE_RATE ’=’ unit_value ’;’
bits_per_sample : T_BITS_PER_SAMPLE ’=’ value ’;’
switching cycle: T_SWITCHING_CYCLE ’=’ value ’:’ unit_list ’;’
/* $SCHED block —-—————————————————————— - ————— */
sched_block
B_SCHED ’;’ sched_def+
| B_SCHED ’;’
sched_def
T_SCAN T_NAME ’;’ sched_lowl+ T_ENDSCAN ’;°
| T_SCAN T_NAME ’;’ T_ENDSCAN °;°
sched_lowl: start
| mode
| source
| station
| data_transfer
start : T_START ’=’ value ’;’
mode : T_MODE ’=’ value ’;’
source : T_SOURCE ’=’ value ’;’
station T_STATION ’=’ value ’:’ /* name *x/

data_transfer :

unit_value ’:’
unit_value ’:’
start_position ’:’
pass ’:’
sector ’:’ /* pointing sector
drives ’;’

T_DATA_TRANSFER ’=’
method ’:°
destination ’:°’

)/*
/%
/%
/*

scan_id ’:

unit_value2 ’:’

/* data start */
/* data stop */

*/

name */

method disk2file or in2net */
filename or blank */

data start x/
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unit_value2 ’:’

opt ’;’

| T_DATA_TRANSFER ’=’ scan_id ’:

method ’:°

destination ’:’

unit_value2 ’:’

unit_value2 ’;’

start_position : (emptyvalue|unit_value)

)

pass

)

sector :

drives

>

(emptyvalue|value)

(emptyvalue
| T_LINK emptyvalue
)

(emptyvalue|value | value ’:’ value)

scan_id : (emptyvalue|value)

>

method :

5
destin
H

unit_v

>

opt

)

/* $AN
antenn

(emptyvalue|value)

ation : (emptyvaluel|value)

alue2 : (emptyvalue|value value)

(emptyvalue| value)

/* data stop */
/* future use, empty now */

> /% name */

/%
/%
/*
/*

method disk2file or in2net */
filename or blank */

data start */

data stop */

TENNA bloCk ————=====mmmmmmmm oo oo oo */

a_block : B_ANTENNA ’;’ antenna_def+
| B_ANTENNA °;°

antenna_def: defname ’;’ antenna_lowl+ T_ENDDEF ’;°

| defname ’;’ T_ENDDEF ’;’

antenna_lowl: antenna_diam

axis_type
axis_offset
antenna_motion
pointing_sector
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| external_ref

antenna_diam : T_ANTENNA_DIAM ’=’ unit_value ’;’
axis_type : T_AXIS_TYPE ’=’ value ’:’ value ’;’
axis_offset : T_AXIS_OFFSET ’=’ unit_value ’;’
antenna_motion : T_ANTENNA_MOTION ’=’ value ’:’ unit_value ’:
pointing_sector : T_POINTING_SECTOR ’=’ T_LINK ’:’
value ’:’ unit_value ’:’ unit_value ’:’
value ’:’ unit_value ’:’ unit_value ’;’
/* $BBC block ———————=—————— */
bbc_block : B_BBC ’;’ bbc_def+
| B_LBBC ’;’
bbc_def : defname ’;’ bbc_lowl+ T_ENDDEF ’;°
| defname ’;’ T_ENDDEF ’;’

bbc_lowl: bbc_assign
| external_ref

’ unit_value ’;’

bbc_assign : T_BBC_ASSIGN ’=’ linkedvalue ’:’ value ’:’ linkedvalue ’;’
/* $CLOCK block ————————————— e */
clock_block: B_CLOCK ’;’ clock_def+

| B_CLOCK ’;’
clock_def: T_DEF T_NAME ’;’ clock_lowl+ T_ENDDEF ’;°’

| T_DEF T_NAME ’;’ T_ENDDEF ’;’

clock_lowl: clock_early
| external_ref

clock_early: T_CLOCK_EARLY ’=’ ’:’ unit_value ’;’
| T_CLOCK_EARLY ’=’ T_NAME ’:’ unit_value ’;’
| T_CLOCK_EARLY ’=’ T_NAME ’:’ unit_value ’:’ T_NAME ’:’

value ’;°
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| T_CLOCK_EARLY ’=’ ’:’ unit_value ’:’ T_NAME ’:’ value ’;’
/* $DAS block ————————————— */
das_block : B_DAS ’;’ das_def+
| B_DAS ’;’
das_def: defname ’;’ das_lowl+ T_ENDDEF ’;°’
| defname ’;’ T_ENDDEF ’;’

das_lowl: record_transport_type
| electronics_rack_type

| number_drives

| headstack

| record_density

| tape_length

| recording_system_id

| tape_motion

| tape_control

| external_ref

record_transport_type : T_RECORD_TRANSPORT_TYPE ’=’ value ’;’
electronics_rack_type : T_ELECTRONICS_RACK_TYPE ’=’ value ’;’
number_drives : T_NUMBER_DRIVES ’=’ value ’;’
headstack : T_HEADSTACK ’=’ value ’:’ value ’:’ value ’;’

| T_HEADSTACK ’=’ value ’:’ emptyvalue ’:’ value ’;’
record_density : T_RECORD_DENSITY ’=’ value value ’;’
tape_length : T_TAPE_LENGTH ’=’ unit_value ’;’

| T_TAPE_LENGTH ’=’ unit_value ’:’ value ’:’ value ’;’
recording_system_id : T_RECORDING_SYSTEM_ID ’=’ value ’;’
tape_motion : T_TAPE_MOTION ’=’ value ’;’

| T_TAPE_MOTION ’=’ value ’:’ unit_value ’;’

| T_TAPE_MOTION ’=’ value ’:’ unit_value ’:’

unit_value ’:’ unit_value ’;’
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tape_control : T_TAPE_CONTROL ’=’ value ’;’
/* $EOP block ——=——==——=—cmm e */
eop_block: B_EOP ’;’ eop_def+
| B_LEOP ’;’
eop_def: T_DEF T_NAME ’;’ eop_lowl+ T_ENDDEF °;’
| T_DEF T_NAME ’;’ T_ENDDEF ’;’

eop_lowl: tai_utc
| al_tai
| eop_ref_epoch
| num_eop_points
| eop_interval
| utl_utc
| x_wobble
| y_wobble
| nut_ref_epoch
| num_nut_points
| nut_interval
| delta_psi
| delta_eps
| nut_model

| external_ref

Fai_utc: T_TAI_UTC ’=’ unit_value ’;’

él_tai: T_A1_TAI ’=’ unit_value ’;’
?op_ref_epoch: T_EOP_REF_EPOCH ’=’ T_NAME °’;°
?um_eop_points: T_NUM_EOP_POINTS ’=’ value ’;’
?op_interval: T_EOP_INTERVAL ’=’ unit_value ’;’
utl_utc: T_UT1_UTC ’=’ unit_list ’;’

' | T_UT1_UTC °’=> 7;°

x_wobble: T_X_WOBBLE ’=’ unit_list ’;°’

| T_X_WOBBLE ’=> 73’
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y_wobble: T_Y_WOBBLE ’=’ unit_list ’;’

| T_Y_WOBBLE ’=> ’;’
nut_ref_epoch: T_NUT_REF_EPOCH ’=’ T_NAME ’;’
num_nut_points: T_NUM_NUT_POINTS ’=’ value ’;’
nut_interval: T_NUT_INTERVAL ’=’ unit_value ’;’
delta_psi: T_DELTA_PSI ’=’ unit_list ’;’

| T_DELTA_PSI ’=’ ’;?
delta_eps: T_DELTA_EPS ’=’ unit_list ’;’

| T_DELTA_EPS ’=’ 7;?
nut_model: T_NUT_MODEL ’=’ T_NAME °’;’
/* $EXPER block ———————-——————————————— */
exper_block : B_EXPER ’;’ exper_def+

| B_EXPER ’;°
exper_def : defname ’;’ exper_lowl+ T_ENDDEF ’;’
| defname ’;’ T_ENDDEF ’;’

exper_lowl: exper_num
| exper_name
| exper_description
| exper_nominal_start
| exper_nominal_stop
| pi_name
| pi_email
| contact_name
| contact_email
| scheduler_name
| scheduler_email
| target_correlator
| external_ref

exper_num: T_EXPER_NUM ’=’ value ’;’

>
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exper_name: T_EXPER_NAME ’=’ T_NAME ’;’
exper_description: T_EXPER_DESCRIPTION ’=’ T_QUOTESTRING’;’
exper_nominal_start: T_EXPER_NOMINAL_START ’=’ T_NAME °’;’

exper_nominal_stop: T_EXPER_NOMINAL_STOP ’=’ T_NAME ’;’

>

pi_name: T_PI_NAME ’=’ T_QUOTESTRING °’;’

>

pi_email: T_PI_EMAIL ’=’ T_NAME °’;’

>

?ontact_name: T_CONTACT_NAME °’=’ T_NAME °’;’
?ontact_email: T_CONTACT_EMAIL °’=’ T_NAME ’;’
écheduler_name: T_SCHEDULER_NAME °’=’ T_NAME ’;°’
?cheduler_emailz T_SCHEDULER_EMAIL ’=’ T_NAME ’;’

target_correlator: T_TARGET_CORRELATOR ’=’ T_NAME ’;’

>

/* $HEAD_POS bD1OCK —======== === oo oo oo oo

head_pos_block : B_HEAD_POS ’;’ head_pos_def+
| B_HEAD_POS ’;’
head_pos_def : defname ’;’ head_pos_lowl+ T_ENDDEF ’;’
| defname ’;’ T_ENDDEF ’;’

head_pos_lowl : headstack_pos
| external_ref

headstack_pos : T_HEADSTACK_POS ’=’ value ’:’ unit_list ’;’

)

/* $IF block ————————————————— */
if_block : B_IF ’;’ if_def+
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| B_IF ’;°
if_def : defname ’;’ if_lowl+ T_ENDDEF °’;’
| defname ’;’ T_ENDDEF ’;’
if_lowl: if_def_st

| external_ref

if_def_st:
ifdeftoken ’=’ linkedvalue ’:’ value ’:’ value unit_value
| ifdeftoken ’=’ linkedvalue ’:’ value ’:’ value unit_value
| ifdeftoken ’=’ linkedvalue ’:’ value ’:’ value unit_value
| ifdeftoken ’=’ linkedvalue ’:’ value ’:’ value unit_value
unit_value ’;’
| ifdeftoken ’=’ linkedvalue ’:’ value ’:’ value unit_value
unit_value ’:’ ’;’
| ifdeftoken ’=’ linkedvalue ’:’ value ’:’ value unit_value
unit_value ’:’ unit_value ’;’
/* $PASS_ORDER bloCKk ————————— === */
pass_order_block : B_PASS_ORDER ’;’ pass_order_def+

| B_PASS_ORDER ’;’

pass_order_def : defname ’;’ pass_order_lowl+ T_ENDDEF ’;’
| defname ’;’ T_ENDDEF ’;’

pass_order_lowl: pass_order

| s2_group_order

| external_ref
pass_order : T_PASS_ORDER ’=’ name_list ’;’
s2_group_order : T_S2_GROUP_ORDER ’=’ value_list ’;’
/* $PHASE_CAL_DETECT block ———————————————— = — oo
phase_cal_detect_block : B_PHASE_CAL_DETECT ’;’ phase_cal_detect_def+

| B_PHASE_CAL_DETECT ’;’

phase_cal_detect_def : defname ’;

| defname ’;’ T_ENDDEF ’;’

phase_cal_detect_lowl: phase_cal_detect

> phase_cal_detect_lowl+ T_ENDDEF ’;°

value
value
value
value

value

value
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| external_ref

phase_cal_detect : T_PHASE_CAL_DETECT ’=’ T_LINK ’;’ emptyvalue

| T_PHASE_CAL_DETECT ’=’ linkedvalue’;’

| T_PHASE_CAL_DETECT ’=’ linkedvalue ’:’ value_list ’;’
/* $PROCEDURES block ——————=—=—=——————————— oo */
procedures_block : B_PROCEDURES ’;’ procedures_def+

| B_PROCEDURES ’;’

procedures_def : defname ’;’ procedures_lowl+ T_ENDDEF °’;’
| defname ’;’ T_ENDDEF ’;’

procedures_lowl: tape_change
| headstack_motion

| new_source_command

| new_tape_setup

| setup_always

| parity_check

| tape_prepass

| preob_cal

| midob_cal

| postob_cal

| procedure_name_prefix

| external_ref

Fape_change : T_TAPE_CHANGE ’=’ unit_value ’;’

?eadstack_motion : T_HEADSTACK_MOTION ’=’ unit_value ’;’
?ew_source_command : T_NEW_SOURCE_COMMAND ’=’ unit_value ’;’
?ew_tape_setup : T_NEW_TAPE_SETUP ’=’ unit_value ’;’

?etup_always : T_SETUP_ALWAYS ’=’ name_value ’:’ unit_value ’;’
?arity_check : T_PARITY_CHECK ’=’ name_value ’:’ unit_value ’;’

tape_prepass : T_TAPE_PREPASS ’=’ name_value ’:’ unit_value ’;’

)

preob_cal : T_PREOB_CAL ’=’ name_value ’:’ unit_value ’:’ name_value ’;’
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midob_cal : T_MIDOB_CAL ’=’ name_value ’:’ unit_value ’:’ name_value ’;’
postob_cal : T_POSTOB_CAL ’=’ name_value ’:’ unit_value ’:’ name_value ’;’
procedure_name_prefix : T_PROCEDURE_NAME_PREFIX ’=’ T_NAME ’;’
/* $ROLL block ——————————————— */
roll_block : B_ROLL ’;’ roll_def+

| B_LROLL ’;’
roll_def : defname ’;’ roll_lowl+ T_ENDDEF ’;°’

| defname ’;’ T_ENDDEF ’;’

roll_lowl: roll_reinit_period
| roll_inc_period
| roll
| roll_def_st
| external_ref

roll_reinit_period : T_ROLL_REINIT_PERIOD ’=’ unit_value ’;’
roll_inc_period : T_ROLL_INC_PERIOD ’=’ value ’;’

roll : T_ROLL ’=’ T_NAME °’;’

roll_def_st : T_ROLL_DEF ’=’ value_list ’;’

>

/* $SCHEDULING_PARAMS block ————=—=——=—————————————— oo */
scheduling_params_block: B_SCHEDULING_PARAMS ’;’ scheduling_params_def+
| B_SCHEDULING_PARAMS ’;’

scheduling_params_def: T_DEF T_NAME ’;’ scheduling_params_lowl+ T_ENDDEF ’;’
| T_DEF T_NAME °’;’ T_ENDDEF °’;’

scheduling_params_lowl: external_ref

>



VEX Visual Grammar. Victor Pankratius, MIT Haystack Observatory

40

/* $SEFD block ——————=———————— */
sefd_block: B_SEFD ’;’ sefd_def+

| B_SEFD ’;’
sefd_def: T_DEF T_NAME ’;’ sefd_lowl+ T_ENDDEF °’;°’

| T_DEF T_NAME ’;’ T_ENDDEF ’;’

sefd_lowl: sefd_model
| sefd
| external_ref

sefd_model: T_SEFD_MODEL ’=’ T_NAME ’;°’
sefd: T_SEFD ’=’ T_LINK ’:’ unit_value ’:’ value_list ’;’
/* $SITE block —-———————————————————— */
site_block : B_SITE ’;’ site_def+

| B_SITE ’;’
site_def : defname ’;’ site_lowl+ T_ENDDEF ’;’

| defname ’;’ T_ENDDEF ’;’

site_lowl: site_type
| site_name
| site_id
| site_position
| site_position_epoch
| site_position_ref
| site_velocity
| horizon_map_az
| horizon_map_el
| zen_atmos
| ocean_load_vert
| ocean_load_horiz
| occupation_code
| inclination
| eccentricity
| arg_perigee
| ascending_node
| mean_anomaly
| semi_major_axis
| mean_motion
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| orbit_epoch
| external_ref

site_type : T_SITE_TYPE ’=’ value ’;’

>

site_name : T_SITE_NAME °’=’ value ’;’

?ite_id : T_SITE_ID ’=’ value ’;’

éite_position : T_SITE_POSITION ’=’ unit_value ’:’ unit_value ’:’ unit_value ’;’
?ite_position_epoch : T_SITE_POSITION_EPOCH ’=’ value ’;’

éite_position_ref : T_SITE_POSITION_REF ’=’ value ’;’

?ite_velocity : T_SITE_VELOCITY ’=’ unit_value ’:’ unit_value ’:’ unit_value ’;’
?orizon_map_az : T_HORIZON_MAP_AZ °’=’ unit_list ’;’

Forizon_map_el : T_HORIZON_MAP_EL ’=’ unit_list ’;’

%en_atmos : T_ZEN_ATMOS ’=’ unit_value ’;’

?cean_load_vert : T_OCEAN_LOAD_VERT ’=’ unit_value ’:’ unit_value ’;’
?cean_load_horiz : T_OCEAN_LOAD_HORIZ °’=’ unit_value ’:’ unit_value ’;’
?ccupation_code :  T_OCCUPATION_CODE ’=’ name_value ’;’

%nclination :  T_INCLINATION ’=’ unit_value ’;’

?Ccentricity : T_ECCENTRICITY ’=’ value ’;’

érg_perigee : T_ARG_PERIGEE ’=’ unit_value ’;’

>

ascending_node : T_ASCENDING_NODE ’=’ unit_value ’;’

)
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?ean_anomaly : T_MEAN_ANOMALY ’=’ unit_value ’;’
femi_major_axis : T_SEMI_MAJOR_AXIS ’=’ unit_value
?ean_motion . T_MEAN_MOTION °’=’ value ’;’
orbit_epoch : T_ORBIT_EPOCH ’=’ T_NAME ’;’

)

/* $SOURCE DLOCK ——=—===== === oo oo oo

source_block : B_SOURCE ’;’ source_def+
| B_SOURCE ’;’
source_def : defname ’;’ source_lowl+ T_ENDDEF °’;°’
| defname ’;’ T_ENDDEF ’;’

source_lowl: source_type
| source_name
| iau_name
| ra
| dec
| ref_coord_frame
| source_position_ref
| source_position_epoch
| ra_rate
| dec_rate
| velocity_wrt_lsr
| source_model
| inclination
| eccentricity
| arg_perigee
| ascending_node
| mean_anomaly
| semi_major_axis
| mean_motion
| orbit_epoch
| external_ref

source_type : T_SOURCE_TYPE ’=’ value ’;’
| T_SOURCE_TYPE ’=’ value ’:’
source_name : T_SOURCE_NAME ’=’ value ’;’

>

iau_name : T_IAU_NAME °’=’ value ’;’

) .
>

value

) .

’

J
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ra : T_RA ’=’ value ’;’
dec : T_DEC ’=’ value ’;’
ref_coord_frame : T_REF_COORD_FRAME ’=’ value ’;’
source_position_ref : T_SOURCE_POSITION_REF ’=’ value ’;’
source_position_epoch : T_SOURCE_POSITION_EPOCH ’=’ value ’;’
ra_rate : T_RA_RATE ’=’ unit_value ’;’
dec_rate : T_DEC_RATE ’=’ unit_value ’;’
velocity_wrt_lsr : T_VELOCITY_WRT_LSR ’=’ unit_value ’;’
source_model : T_SOURCE_MODEL ’=’ value ’:’
T_LINK ’:’ wunit_value ’:’ unit_value ’:’ value ’:’
unit_value ’:’ unit_value ’:’ unit_value ’;’

/* $TAPELOG_0BS block —————===————————— e */
tapelog_obs_block: B_TAPELOG_0BS ’;’ tapelog_obs_def+

| B_TAPELOG_OBS ’;’
tapelog_obs_def: T_DEF T_NAME ’;’ tapelog_obs_lowl+ T_ENDDEF ’;°’

| T_DEF T_NAME ’;’ T_ENDDEF ’;’
tapelog_obs_lowl: vsn

| external_ref
vsn: T_VSN ’=’ value ’:’ T_NAME ’:’ T_NAME ’:’ T_NAME °’;’
/* $TRACKS ——-————————————————m oo */

tracks_block : B_TRACKS ’;’ tracks_def+
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| B_TRACKS ’;’
tracks_def : defname ’;’ tracks_lowl+ T_ENDDEF ’;’
| defname ’;’ T_ENDDEF ’;’

tracks_lowl: fanin_def
| fanout_def
| track_frame_format
| data_modulation
| vliba_frmtr_sys_trk
| vliba_trnsprt_sys_trk
| s2_recording_mode
| s2_data_source
| external_ref

fanin_def : T_FANIN_DEF ’=’ value (’:’ valuel|linkedvalue)x* ’;°

>

fanout_def : T_FANOUT_DEF °’=’ value (’:’ valuel|linkedvalue)* °’;’
| T_FANOUT_DEF ’=’ emptyvalue ’:’ (’:’ valuel|linkedvalue)* ’;’

track_frame_format : T_TRACK_FRAME_FORMAT ’=’ value ’;’
data_modulation : T_DATA_MODULATION ’=’ value ’;’

vlba_frmtr_sys_trk : T_VLBA_FRMTR_SYS_TRK ’=’ value ’:’ value ’:’ value ’:’ value ’;’
| T_VLBA_FRMTR_SYS_TRK ’=’ value ’:’ value ’:’ value ’;’

vlba_trnsprt_sys_trk : T_VLBA_TRNSPRT_SYS_TRK ’=’ value ’:’ value ’;’
s2_recording_mode : T_S2_RECORDING_MODE ’=’ value ’;’

s2_data_source : T_S2_DATA_SOURCE ’=’ wvalue ’:’ value ’:’ value ’;’
| T_S2_DATA_SOURCE ’=’ value ’;’

/* refs utility rules ———————————————————————— */
ref T_REF primitive ’=’ T_NAME ’;’

>

qref T_REF primitive ’=’ T_NAME qualifiers ’;’
| T_REF primitive ’=’ T_NAME ’;’



VEX Visual Grammar. Victor Pankratius, MIT Haystack Observatory

45

external _ref: T_REF T_NAME ’:’ primitive ’=’ T_NAME ’;’

>

qualifiers:

>

primitive :

unit_value

value: T_

>

unit_list:

)

unit_option:

| value

name_list:

>

name_value:

>

value_list:

>

B_ANTENNA:

(’:? T_NAME )+

B_EXPER
B_SCHEDULING_PARAMS
B_PROCEDURES
B_EOP
B_FREQ
B_ANTENNA
B_BBC
B_CLOCK
B_CORR
B_DAS
B_HEAD_POS
B_PASS_ORDER
B_PHASE_CAL_DETECT
B_ROLL

H
s

SEFD
SITE
_SOURCE
_TRACKS
_T

B_
B_
B_
B
B
B_TAPELOG_0BS

: x=T_NAME
y=T_NAME
NAME

unit_value (’:’ unit_option)x*

unit_value

name_value (’:’ name_value)*
T_NAME

value (’:’ value)*

>$ANTENNA” ;



VEX Visual Grammar. Victor Pankratius, MIT Haystack Observatory

46

B_BBC:

B_CLOCK:

B_CORR:

B_DAS:

B_EOP:

B_EXPER:

B_FREQ:

B_GLOBAL:
B_HEAD_POS:

B_IF:

B_MODE:
B_PASS_ORDER:
B_PHASE_CAL_DETECT:
B_PROCEDURES:
B_ROLL:

B_SCHED:
B_SCHEDULING_PARAMS:
B_SEFD:

B_SITE:

B_SOURCE:
B_STATION:
B_TAPELOG_OBS:
B_TRACKS:

T_A1_TAI:
T_ANTENNA_DIAM:
T_ANTENNA_MOTION:
T_ARG_PERIGEE:
T_ASCENDING_NODE:
T_AXIS_OFFSET:
T_AXIS_TYPE:
T_BBC_ASSIGN:
T_BITS_PER_SAMPLE:
T_CHAN_DEF:
T_CLOCK_EARLY:
T_CONTACT_EMAIL:
T_CONTACT_NAME:
T_DATA_MODULATION:
T_DATA_TRANSFER:
T_DEC_RATE:

T_DEC:

T_DEF:

T_DELTA_EPS:
T_DELTA_PSI:
T_ECCENTRICITY:
T_ELECTRONICS_RACK_TYPE:
T_ENDDEF:
T_ENDSCAN:
T_EOP_INTERVAL:
T_EOP_REF_EPOCH:
T_EXPER_DESCRIPTION:
T_EXPER_NAME:
T_EXPER_NOMINAL_START:
T_EXPER_NOMINAL_STOP:
T_EXPER_NUM:

’$BBC’ ;

>$CLOCK ’;

>$CORR’ ;

>$DAS’ ;

>$EOP’ ;

>$EXPER’ ;

’$FREQ’ ;

>$GLOBAL’ ;
>$HEAD_POS’ ;

Y$IF ;

>$MODE’ ;
>$PASS_ORDER’ ;

> $PHASE_CAL_DETECT’;
>$PROCEDURES” ;
’$ROLL’ ;

>$SCHED” ;

> $SCHEDULING_PARAMS ’;
>$SEFD’ ;

*$SITE’ ;

>$SOURCE”’ ;
>$STATION’ ;
>$TAPELOG_0BS’ ;
>$TRACKS’ ;

’A1-TATI’;
’antenna_diam’;
’antenna_motion’;
’arg_perigee’;
’ascending_node’;
’axis_offset’;
’axis_type’;
’BBC_assign’;
’bits_per_sample’;
’chan_def’;
’clock_early’;
’contact_email’;
’contact_name’;
’data_modulation’;
’data_transfer’;
’dec_rate’;

’dec’;

‘def ’;

’delta_eps’;
’delta_psi’;
’eccentricity’;
’electronics_rack_type’;
’enddef’;

’endscan’;
’eop_interval’;
’eop_ref_epoch’;
’exper_description’;
’exper_name’ ;
’exper_nominal_start’;
’exper_nominal_stop’;
’exper_num’;
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T_FANIN_DEF:
T_FANOUT_DEF:
T_HEADSTACK_MOTION:
T_HEADSTACK_POS:
T_HEADSTACK:
T_HORIZON_MAP_AZ:
T_HORIZON_MAP_EL:
T_TAU_NAME:
T_IF_DEF:
T_INCLINATION:
T_LINK:
T_MEAN_ANOMALY:
T_MEAN_MOTION:
T_MIDOB_CAL:

T_MODE:
T_NEW_SOURCE_COMMAND:
T_NEW_TAPE_SETUP:
T_NUM_EOP_POINTS:
T_NUM_NUT_POINTS:
T_NUMBER_DRIVES:
T_NUT_INTERVAL:
T_NUT_MODEL:
T_NUT_REF_EPOCH:
T_OCCUPATION_CODE:
T_OCEAN_LOAD_HORIZ:
T_OCEAN_LOAD_VERT:
T_ORBIT_EPOCH:
T_PARITY_CHECK:
T_PASS_ORDER:
T_PHASE_CAL_DETECT:
T_PI_EMAIL:
T_PI_NAME:
T_POINTING_SECTOR:
T_POSTOB_CAL:
T_PREOB_CAL:
T_PROCEDURE_NAME_PREFIX:
T_RA_RATE:

T_RA:
T_RECORD_DENSITY:
T_RECORD_TRANSPORT_TYPE:
T_RECORDING_SYSTEM_ID:
T_REF_COORD_FRAME:
T_REF:

T_ROLL_DEF:
T_ROLL_INC_PERIOD:
T_ROLL_REINIT_PERIOD:
T_ROLL:
T_S2_DATA_SOURCE:
T_S2_GROUP_ORDER:
T_S2_RECORDING_MODE:
T_SAMPLE_RATE:
T_SCAN:
T_SCHEDULER_EMAIL:
T_SCHEDULER_NAME:

’fanin_def’;
’fanout_def’;
’headstack_motion’;
’headstack_pos’;
’headstack’;
’horizon_map_az’;
’horizon_map_el’;
’TAU_name’ ;
’if_def’;
’inclination’;

7&);

’mean_anomaly’;
‘mean_motion’;
’midob_cal’;

’mode’ ;
’new_source_command’ ;
’new_tape_setup’;
’num_eop_points’;
’num_nut_points’;
’number_drives’;
‘nut_interval’;
’nut_model’;
’nut_ref_epoch’;
’occupation_code’;
’ocean_load_horiz’;
’ocean_load_vert’;
>orbit_epoch’;
’parity_check’;
’pass_order’;
’phase_cal_detect’;
’PI_email’;
’PI_name’;
’pointing_sector’;
’postob_cal’;
’preob_cal’;
’procedure_name_prefix’;
’ra_rate’;

’ra’;
’record_density’;
’record_transport_type’;
’recording_system_ID’;
’ref_coord_frame’;
‘ref’;

’roll_def’;
’roll_inc_period’;
’roll_reinit_period’;
’roll’;
’S2_data_source’;
’S2_group_order’;
’S2_recording_mode’;
’sample_rate’;
’scan’;
’scheduler_email’;
’scheduler_name’;
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T_SEFD_MODEL:

T_SEFD:
T_SEMI_MAJOR_AXIS:
T_SETUP_ALWAYS:
T_SITE_ID:
T_SITE_NAME:
T_SITE_POSITION_EPOCH:
T_SITE_POSITION_REF:
T_SITE_POSITION:
T_SITE_TYPE:
T_SITE_VELOCITY:
T_SOURCE_MODEL:
T_SOURCE_NAME:
T_SOURCE_POSITION_EPOCH:
T_SOURCE_POSITION_REF:
T_SOURCE_TYPE:
T_SOURCE:

T_START:

T_STATION:
T_SWITCHING_CYCLE:
T_TAI_UTC:
T_TAPE_CHANGE:
T_TAPE_CONTROL:
T_TAPE_LENGTH:
T_TAPE_MOTION:
T_TAPE_PREPASS:
T_TARGET_CORRELATOR:
T_TRACK_FRAME_FORMAT:
T_UT1_UTC:
T_VELOCITY_WRT_LSR:
T_VEX_REV:
T_VLBA_FRMTR_SYS_TRK:
T_VLBA_TRNSPRT_SYS_TRK:
T_VSN:

T_X_WOBBLE:
T_Y_WOBBLE:
T_ZEN_ATMOS:

’sefd_model’;

’sefd’;
’semi-major_axis’;
’setup_always’;
’site_ID’;
’site_name’;
’site_position_epoch’;
’site_position_ref’;
’site_position’;
’site_type’;
’site_velocity’;
’source_model’;
’source_name’ ;
’source_position_epoch’;
’source_position_ref’;
’source_type’;
’source’;

’start’;

’station’;
’switching_cycle’;
>TAI-UTC’ ;
’tape_change’;
’tape_control’;
’tape_length’;
’tape_motion’;
’tape_prepass’;
’target_correlator’;
track_frame_format’;
’utl-utc’;
’velocity_wrt_LSR’;
VEX_rev’;
’VLBA_frmtr_sys_trk’;
’>VLBA_trnsprt_sys_trk’;
>VSN’;

’x_wobble’;
’y_wobble’;
’zen_atmos’;

linkedvalue: T_LINK T_NAME

>

fragment defname: T_DEF T_NAME
fragment ifdeftoken: T_IF_DEF

fragment emptyvalue:

fragment LETTERS_NUMBERS: (’a’..’z’|’A’..°Z’|’0°..°9’)

)

fragment SYMBOLS: (’_’[’@’|’=>|>.2|’#2|7/’|’+’)

>

fragment QUOTES: (°"’[’\’?)

>

fragment T_NOTALLOWEDINXML : ’<’

)
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T_NAME: (LETTERS_NUMBERS | QUOTES | °_’| ’-’) ( LETTERS_NUMBERS | QUOTES | SYMBOLS | T_NOTALLOWEDINXML )*
T_QUOTESTRING: ’"’ (LETTERS_NUMBERS | °’ ° >,? | SYMBOLS)* ’"’ //allows whitespaces

COMMENT: ’ %~ {$channel=HIDDEN;}

’

LINE_COMMENT
>%2 “( °\r’ | ’\n’ )* {$channel=HIDDEN;}

NEWLINE
C( °\r’? ’\n’ | ’\r’ ) {$channel=HIDDEN;}

WS (’ ?) {$channel=HIDDEN;}



