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Error Messages Matter

Writing good error messages is great art: Do not claim more than you know, but
state enough so users can guess how to fix it.

– Demleitner’s first observation on error messages

Making a computer do the right thing for a good request usually is not easy. It
is much harder to make it respond to a bad request with a good error message.

– Demleitner’s first corollary on error messages

Surveying TAP Errors

A student who prefers to stay unnamed was dismayed by confusing errors it got from some
TAP services.

He went on to do a formal survey of responses for:

• Select from a non-existing table

• Select a non-existing column from an existing table

• A mistyped SELECT

• A mistyped FROM

• A non-VOTable inline upload

• Referencing a non-existing column in an upload

To make this reasonably fast, he fired off async queries; some of the results would probably
have been different if the queries had been sync.
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Services Inspected

The services he chose cover a wide variety of implementations:

• http://tapvizier.cds.unistra.fr/TAPVizieR/tap (vollt)
• https://heasarc.gsfc.nasa.gov/xamin/vo/tap (custom?)
• https://irsa.ipac.caltech.edu/TAP (custom)
• http://dc.zah.uni-heidelberg.de/tap (DaCHS)
• https://gea.esac.esa.int/tap-server/tap (vollt+)
• https://vo-pds-ppi.igpp.ucla.edu/tap (DaCHS)
• https://gaia.aip.de/tap (Daiquiri)
• http://archive.eso.org/tap cat (vollt)
• https://api.skymapper.nci.org.au/public/tap (custom?)
• https://www.plate-archive.org/tap (Daiquiri)
• https://ws-cadc.canfar.net/youcat (OpenCADC)
• http://simbad.cds.unistra.fr/simbad/sim-tap (vollt)

Don’t quote me on this; I have not actually researched what implementations the various pub-
lishers use but report this from anectodal knowledge.

A Qualitative Scheme

As a relative newbie to the VO, the student classified the responses he got into:

1. Good Error Message

2. Ok Error Message

3. Meh Error Message (not very clear, but points in the right direction)

4. No useful error from server

5. Completely Unrelated Error Message

6. No Error

7. IRSA (None as job.phase)

The result
viz ha ir gv ga pds aip eso skmr pa yc sim

bt 1 6 7 2 1 2 - 1 s - 2 1
ic 1 6 4 1 1 1 - 1 s - 1 1
bs 1 6 7 1 1 1 - 1 s - 1 1
btu - 6 7 1 3 1 - - s - 5 -
buc 1 6 4 1 1 1 4 n.a s 4 2 1

To decypher the wild shortcuts, see the previous slides. Extra codes: n.a. was a clear error that
uploads are not available, “-” are 404s in async, s is a skymapper bug; all these would probably
have looked a lot better in surveys using sync.

The Notebook

Try it yourself; the notebook is attached to this PDF.
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{
 "cells": [
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [],
   "source": [
    "import pyvo\n",
    "from pyvo import registry\n",
    "from astropy.table import Table, Column\n",
    "\n",
    "# 12 largest services (by number of tables) and simbad\n",
    "server_list = [\"http://tapvizier.cds.unistra.fr/TAPVizieR/tap\",\n",
    "               \"https://heasarc.gsfc.nasa.gov/xamin/vo/tap\",\n",
    "               \"https://irsa.ipac.caltech.edu/TAP\",\n",
    "               \"http://dc.zah.uni-heidelberg.de/tap\",\n",
    "               \"https://gea.esac.esa.int/tap-server/tap\",\n",
    "               \"https://vo-pds-ppi.igpp.ucla.edu/tap\",\n",
    "               \"https://gaia.aip.de/tap\",\n",
    "               \"http://archive.eso.org/tap_cat\",\n",
    "               \"https://api.skymapper.nci.org.au/public/tap\",\n",
    "               \"https://www.plate-archive.org/tap\",\n",
    "               \"https://ws-cadc.canfar.net/youcat\",\n",
    "               \"http://simbad.cds.unistra.fr/simbad/sim-tap\",\n",
    "               ]\n",
    "\n",
    "# not used\n",
    "def get_table_and_column(service):\n",
    "    url_table = Table([Column(name=\"urls\", data=(service,))])\n",
    "    reg_query = \"\"\"\n",
    "    SELECT TOP 10 ivoid, access_url, table_name, name\n",
    "    FROM rr.resource\n",
    "    NATURAL LEFT OUTER JOIN rr.interface\n",
    "    NATURAL LEFT OUTER JOIN rr.res_table\n",
    "    NATURAL LEFT OUTER JOIN rr.table_column\n",
    "    JOIN TAP_UPLOAD.t1\n",
    "    ON\n",
    "    access_url = t1.urls\n",
    "    \"\"\"\n",
    "    res = registry.regtap.get_RegTAP_service().run_sync(reg_query, uploads={\"t1\": url_table}).to_table()\n",
    "    for i in range(10):\n",
    "        table_name = res[\"table_name\"][i]\n",
    "        column_name = res[\"name\"][i]\n",
    "    return table_name, column_name, res"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap done\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap done\n",
      "https://irsa.ipac.caltech.edu/TAP done\n",
      "http://dc.zah.uni-heidelberg.de/tap done\n",
      "https://gea.esac.esa.int/tap-server/tap done\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap done\n",
      "https://gaia.aip.de/tap done\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "WARNING: W02: None:12357:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12404:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12583:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12630:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12677:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12724:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12771:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12854:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12901:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:12948:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "http://archive.eso.org/tap_cat done\n",
      "https://api.skymapper.nci.org.au/public/tap done\n",
      "https://www.plate-archive.org/tap done\n",
      "https://ws-cadc.canfar.net/youcat done\n"
     ]
    },
    {
     "name": "stderr",
     "output_type": "stream",
     "text": [
      "WARNING: W02: None:743:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:772:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:800:4: W02: 'UNICODECHAR' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:816:4: W02: 'UNICODECHAR' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:1057:4: W02: 'UNICODECHAR' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:2099:4: W02: 'UNICODECHAR' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:2104:4: W02: 'UNICODECHAR' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:2121:4: W02: 'UNICODECHAR' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:2150:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n",
      "WARNING: W02: None:2160:4: W02: 'UNKNOWN' is not a valid datatype according to the VOSI spec [pyvo.io.vosi.vodataservice]\n"
     ]
    },
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "http://simbad.cds.unistra.fr/simbad/sim-tap done\n"
     ]
    }
   ],
   "source": [
    "list_of_tables = []\n",
    "for i, url in enumerate(server_list):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    try:\n",
    "        list_of_tables.append(next(service.tables.keys()))\n",
    "        print(url, \"done\")\n",
    "    except Exception:\n",
    "        print(url, \"failed\")"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 23,
   "metadata": {},
   "outputs": [],
   "source": [
    "import time\n",
    "\n",
    "def collect_queries(jobs):\n",
    "    start_time = time.time()\n",
    "    while jobs:\n",
    "        for url, job in list(jobs):\n",
    "            # print(url, job.phase)\n",
    "            try:\n",
    "                if job.phase not in ('QUEUED', 'EXECUTING'):\n",
    "                    print(url, job.phase)\n",
    "                    try:\n",
    "                        job.raise_if_error()\n",
    "                    except Exception as e:\n",
    "                        print(f\"Query Error at {url}:\", e)    \n",
    "                    jobs.remove((url, job))\n",
    "                    job.delete()\n",
    "            except Exception as e:\n",
    "                print(f\"Error at {url}:\", e)\n",
    "            \n",
    "        time.sleep(5)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 24,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T00:37:50.434+1100\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap COMPLETED\n",
      "http://dc.zah.uni-heidelberg.de/tap COMPLETED\n",
      "https://irsa.ipac.caltech.edu/TAP COMPLETED\n",
      "https://ws-cadc.canfar.net/youcat COMPLETED\n",
      "https://gaia.aip.de/tap COMPLETED\n",
      "https://www.plate-archive.org/tap COMPLETED\n",
      "http://archive.eso.org/tap_cat COMPLETED\n",
      "http://simbad.cds.unistra.fr/simbad/sim-tap COMPLETED\n",
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap COMPLETED\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "Error at https://gea.esac.esa.int/tap-server/tap: ('Connection aborted.', RemoteDisconnected('Remote end closed connection without response'))\n",
      "https://gea.esac.esa.int/tap-server/tap COMPLETED\n"
     ]
    }
   ],
   "source": [
    "# valid requests\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    query = f\"SELECT * FROM {table}\" if i != 0 else f\"SELECT * FROM \\\"{table}\\\"\"\n",
    "    try:\n",
    "        job = service.submit_job(query)\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 25,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying https://gaia.aip.de/tap: 404 Client Error: Not Found for url: https://gaia.aip.de/tap/async/phase\n",
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T00:39:14.744+1100\n",
      "Error when querying https://www.plate-archive.org/tap: 404 Client Error: Not Found for url: https://www.plate-archive.org/tap/async/phase\n",
      "http://archive.eso.org/tap_cat ERROR\n",
      "Query Error at http://archive.eso.org/tap_cat: Query Error: Incorrect ADQL query: 1 unresolved identifiers: nonexistent_table [l.1 c.15 - l.1 c.32]!\n",
      "  - Unknown table \"nonexistent_table\" !\n",
      "https://gea.esac.esa.int/tap-server/tap ERROR\n",
      "Query Error at https://gea.esac.esa.int/tap-server/tap: Query Error: Cannot parse query 'SELECT * FROM nonexistent_table' for job '1730122748500O': 1 unresolved identifiers: nonexistent_table [l.1 c.15 - l.1 c.32] !\n",
      " - Unknown table \"nonexistent_table\" !\n",
      "http://dc.zah.uni-heidelberg.de/tap ERROR\n",
      "Query Error at http://dc.zah.uni-heidelberg.de/tap: Query Error: Field query: Could not locate table 'public.nonexistent_table'\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "http://simbad.cds.unistra.fr/simbad/sim-tap ERROR\n",
      "Query Error at http://simbad.cds.unistra.fr/simbad/sim-tap: Query Error: Incorrect ADQL query: 1 unresolved identifiers: nonexistent_table [l.1 c.15 - l.1 c.32]!\n",
      "  - Unknown table \"nonexistent_table\" !\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap ERROR\n",
      "Query Error at https://vo-pds-ppi.igpp.ucla.edu/tap: Query Error: Field query: Could not locate table 'public.nonexistent_table'\n",
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap ERROR\n",
      "Query Error at http://tapvizier.cds.unistra.fr/TAPVizieR/tap: Query Error: Incorrect ADQL query: 2 unresolved identifiers!\n",
      "  - table nonexistent_table is not found\n",
      "  - 1 unresolved identifiers!\n",
      "  - table nonexistent_table is not found\n",
      "https://irsa.ipac.caltech.edu/TAP None\n",
      "https://ws-cadc.canfar.net/youcat ERROR\n",
      "Query Error at https://ws-cadc.canfar.net/youcat: Query Error: IllegalArgumentException:Table [ nonexistent_table ] is not found in TapSchema. Possible reasons: table does not exist or permission is denied.\n"
     ]
    }
   ],
   "source": [
    "# invalid table\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    query = f\"SELECT * FROM nonexistent_table\"\n",
    "    try:\n",
    "        job = service.submit_job(query)\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 26,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying https://gaia.aip.de/tap: 404 Client Error: Not Found for url: https://gaia.aip.de/tap/async/phase\n",
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T00:40:10.936+1100\n",
      "Error when querying https://www.plate-archive.org/tap: 404 Client Error: Not Found for url: https://www.plate-archive.org/tap/async/phase\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "http://archive.eso.org/tap_cat ERROR\n",
      "Query Error at http://archive.eso.org/tap_cat: Query Error: Incorrect ADQL query: 1 unresolved identifiers: nonexistent_column [l.1 c.8 - l.1 c.26]!\n",
      "  - Unknown column \"nonexistent_column\" !\n",
      "https://ws-cadc.canfar.net/youcat ERROR\n",
      "Query Error at https://ws-cadc.canfar.net/youcat: Query Error: IllegalArgumentException:validateColumnNonAlias: Column: [nonexistent_column] does not exist.\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap ERROR\n",
      "Query Error at https://vo-pds-ppi.igpp.ucla.edu/tap: Query Error: Field query: No such field known: column 'nonexistent_column' could not be located in table metadata\n",
      "https://gea.esac.esa.int/tap-server/tap ERROR\n",
      "Query Error at https://gea.esac.esa.int/tap-server/tap: Query Error: Cannot parse query 'SELECT nonexistent_column FROM external.apassdr9' for job '1730122804797O': 1 unresolved identifiers: nonexistent_column [l.1 c.8 - l.1 c.26] !\n",
      " - Unknown column \"nonexistent_column\" !\n",
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap ERROR\n",
      "Query Error at http://tapvizier.cds.unistra.fr/TAPVizieR/tap: Query Error: Incorrect ADQL query: 2 unresolved identifiers: nonexistent_column [l.1 c.8 - l.1 c.26]!\n",
      "  - Unknown column \"nonexistent_column\" !\n",
      "  - 1 unresolved identifiers: nonexistent_column [l.1 c.8 - l.1 c.26]!\n",
      "  - Unknown column \"nonexistent_column\" !\n",
      "https://irsa.ipac.caltech.edu/TAP ERROR\n",
      "Query Error at https://irsa.ipac.caltech.edu/TAP: Query Error: <No useful error from server>\n",
      "http://simbad.cds.unistra.fr/simbad/sim-tap ERROR\n",
      "Query Error at http://simbad.cds.unistra.fr/simbad/sim-tap: Query Error: Incorrect ADQL query: 1 unresolved identifiers: nonexistent_column [l.1 c.8 - l.1 c.26]!\n",
      "  - Unknown column \"nonexistent_column\" !\n",
      "http://dc.zah.uni-heidelberg.de/tap ERROR\n",
      "Query Error at http://dc.zah.uni-heidelberg.de/tap: Query Error: Field query: No such field known: column 'nonexistent_column' could not be located in table metadata\n"
     ]
    }
   ],
   "source": [
    "# invalid column in valid table\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    query = f\"SELECT nonexistent_column FROM {table}\" if i != 0 else f\"SELECT nonexistent_column FROM \\\"{table}\\\"\"\n",
    "    try:\n",
    "        job = service.submit_job(query)\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 34,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying https://gaia.aip.de/tap: 404 Client Error: Not Found for url: https://gaia.aip.de/tap/async/phase\n",
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T02:03:51.340+1100\n",
      "Error when querying https://www.plate-archive.org/tap: 404 Client Error: Not Found for url: https://www.plate-archive.org/tap/async/phase\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "Error at https://irsa.ipac.caltech.edu/TAP: ('Connection aborted.', RemoteDisconnected('Remote end closed connection without response'))\n",
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap ERROR\n",
      "Query Error at http://tapvizier.cds.unistra.fr/TAPVizieR/tap: Query Error: Incorrect ADQL query:  Encountered \"SLECT\". Was expecting: \"SELECT\"\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap ERROR\n",
      "Query Error at https://vo-pds-ppi.igpp.ucla.edu/tap: Query Error: Field query: Could not parse your query: Expected \"SELECT\", found 'S'  (at char 0), (line:1, col:1)\n",
      "http://simbad.cds.unistra.fr/simbad/sim-tap ERROR\n",
      "Query Error at http://simbad.cds.unistra.fr/simbad/sim-tap: Query Error: Incorrect ADQL query:  Encountered \"SLECT\". Was expecting: \"SELECT\"\n",
      "http://dc.zah.uni-heidelberg.de/tap ERROR\n",
      "Query Error at http://dc.zah.uni-heidelberg.de/tap: Query Error: Field query: Could not parse your query: Expected SELECT, found 'S'  (at char 0), (line:1, col:1)\n",
      "http://archive.eso.org/tap_cat ERROR\n",
      "Query Error at http://archive.eso.org/tap_cat: Query Error: Incorrect ADQL query:  Encountered \"SLECT\". Was expecting: \"SELECT\"\n",
      "https://gea.esac.esa.int/tap-server/tap ERROR\n",
      "Query Error at https://gea.esac.esa.int/tap-server/tap: Query Error: Cannot parse query 'SLECT * FROM external.apassdr9' for job '1730127825916O': Encountered \" <REGULAR_IDENTIFIER> \"SLECT \"\" at line 1, column 1.\n",
      "Was expecting one of:\n",
      "    \"(\" ...\n",
      "    \"WITH\" ...\n",
      "    \"SELECT\" ...\n",
      "https://ws-cadc.canfar.net/youcat ERROR\n",
      "Query Error at https://ws-cadc.canfar.net/youcat: Query Error: IllegalArgumentException:ADQL syntax error: Encountered \" <S_IDENTIFIER> \"SLECT \"\" at line 1, column 1.\n",
      "Was expecting one of:\n",
      "    \"DROP\" ...\n",
      "    \"WITH\" ...\n",
      "    \"DELETE\" ...\n",
      "    \"CREATE\" ...\n",
      "    \"SELECT\" ...\n",
      "    \"INSERT\" ...\n",
      "    \"UPDATE\" ...\n",
      "    \"REPLACE\" ...\n",
      "    \"TRUNCATE\" ...\n",
      "    \"(\" ...\n",
      "https://irsa.ipac.caltech.edu/TAP None\n"
     ]
    }
   ],
   "source": [
    "# wrong adql syntax\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    query = f\"SLECT * FROM {table}\" if i != 0 else f\"SLECT * FROM \\\"{table}\\\"\"\n",
    "    try:\n",
    "        job = service.submit_job(query)\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 27,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying https://gaia.aip.de/tap: 404 Client Error: Not Found for url: https://gaia.aip.de/tap/async/phase\n",
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T00:41:30.222+1100\n",
      "Error when querying https://www.plate-archive.org/tap: 404 Client Error: Not Found for url: https://www.plate-archive.org/tap/async/phase\n",
      "https://gea.esac.esa.int/tap-server/tap ERROR\n",
      "Query Error at https://gea.esac.esa.int/tap-server/tap: Query Error: Cannot parse query 'SELECT * FORM external.apassdr9' for job '1730122881517O': Encountered \" <REGULAR_IDENTIFIER> \"FORM \"\" at line 1, column 10.\n",
      "Was expecting one of:\n",
      "    \",\" ...\n",
      "    \"FROM\" ...\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap ERROR\n",
      "Query Error at https://vo-pds-ppi.igpp.ucla.edu/tap: Query Error: Field query: Could not parse your query: Expected \"FROM\", found 'F'  (at char 9), (line:1, col:10)\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "https://irsa.ipac.caltech.edu/TAP None\n",
      "https://ws-cadc.canfar.net/youcat ERROR\n",
      "Query Error at https://ws-cadc.canfar.net/youcat: Query Error: IllegalArgumentException:ADQL syntax error: Encountered \" <S_IDENTIFIER> \"FORM \"\" at line 1, column 10.\n",
      "Was expecting one of:\n",
      "    \"INTO\" ...\n",
      "    \"FROM\" ...\n",
      "    \",\" ...\n",
      "    \",\" ...\n",
      "    \"INTO\" ...\n",
      "    \"FROM\" ...\n",
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap ERROR\n",
      "Query Error at http://tapvizier.cds.unistra.fr/TAPVizieR/tap: Query Error: Incorrect ADQL query:  Encountered \"FORM\". Was expecting one of: \",\" \"FROM\"\n",
      "http://dc.zah.uni-heidelberg.de/tap ERROR\n",
      "Query Error at http://dc.zah.uni-heidelberg.de/tap: Query Error: Field query: Could not parse your query: Expected FROM, found 'F'  (at char 9), (line:1, col:10)\n",
      "http://archive.eso.org/tap_cat ERROR\n",
      "Query Error at http://archive.eso.org/tap_cat: Query Error: Incorrect ADQL query:  Encountered \"FORM\". Was expecting one of: \",\" \"FROM\"\n",
      "http://simbad.cds.unistra.fr/simbad/sim-tap ERROR\n",
      "Query Error at http://simbad.cds.unistra.fr/simbad/sim-tap: Query Error: Incorrect ADQL query:  Encountered \"FORM\". Was expecting one of: \",\" \"FROM\"\n"
     ]
    }
   ],
   "source": [
    "# wrong adql syntax\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    query = f\"SELECT * FORM {table}\" if i != 0 else f\"SELECT * FORM \\\"{table}\\\"\"\n",
    "    try:\n",
    "        job = service.submit_job(query)\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 29,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T00:59:28.633+1100\n",
      "http://dc.zah.uni-heidelberg.de/tap COMPLETED\n",
      "https://gaia.aip.de/tap COMPLETED\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap COMPLETED\n",
      "http://archive.eso.org/tap_cat ERROR\n",
      "Query Error at http://archive.eso.org/tap_cat: Query Error: Upload aborted: this functionality is disabled in this TAP service!\n",
      "https://irsa.ipac.caltech.edu/TAP ERROR\n",
      "Query Error at https://irsa.ipac.caltech.edu/TAP: Query Error: <No useful error from server>\n",
      "http://simbad.cds.unistra.fr/simbad/sim-tap COMPLETED\n",
      "https://www.plate-archive.org/tap COMPLETED\n",
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap COMPLETED\n",
      "https://ws-cadc.canfar.net/youcat COMPLETED\n",
      "https://gea.esac.esa.int/tap-server/tap COMPLETED\n"
     ]
    }
   ],
   "source": [
    "# valid tap upload\n",
    "from astropy import table as t\n",
    "upload_table = t.Table([\n",
    "    t.Column(name=\"ra\", data=[0.0, 1.0])\n",
    "])\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    v = \"\" if i != 0 else \"\\\"\"\n",
    "    query = f\"\"\"SELECT * FROM {v}{table}{v}\n",
    "                NATURAL JOIN TAP_UPLOAD.t1\"\"\"\n",
    "    try:\n",
    "        job = service.submit_job(query, uploads={\"t1\": upload_table})\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 31,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying http://tapvizier.cds.unistra.fr/TAPVizieR/tap: 404 Client Error: 404 for url: http://tapvizier.cds.unistra.fr/TAPVizieR/tap/async/phase\n",
      "Error when querying https://gaia.aip.de/tap: 404 Client Error: Not Found for url: https://gaia.aip.de/tap/async/phase\n",
      "Error when querying http://archive.eso.org/tap_cat: 404 Client Error:  for url: http://archive.eso.org/tap_cat/async/phase\n",
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T01:04:24.591+1100\n",
      "Error when querying https://www.plate-archive.org/tap: 404 Client Error: Not Found for url: https://www.plate-archive.org/tap/async/phase\n",
      "Error when querying http://simbad.cds.unistra.fr/simbad/sim-tap: 404 Client Error: 404 for url: http://simbad.cds.unistra.fr/simbad/sim-tap/async/phase\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap ERROR\n",
      "Query Error at https://vo-pds-ppi.igpp.ucla.edu/tap: Query Error: Field UPLOAD: Upload 'fake_upload_table' cannot be retrieved\n",
      "\n",
      " -- Hint: The I/O operation failed with the message: Could not open URL fake_upload_table: unknown url type: 'fake_upload_table'\n",
      "https://gea.esac.esa.int/tap-server/tap ERROR\n",
      "Query Error at https://gea.esac.esa.int/tap-server/tap: Query Error: Cannot parse query 'SELECT * FROM external.apassdr9\n",
      "                NATURAL JOIN TAP_UPLOAD.t1' for job '1730124259583O': 1 unresolved identifiers: t1 [l.2 c.30 - l.2 c.43] !\n",
      " - Unknown table \"TAP_UPLOAD.t1\" !\n",
      "https://irsa.ipac.caltech.edu/TAP None\n",
      "http://dc.zah.uni-heidelberg.de/tap ERROR\n",
      "Query Error at http://dc.zah.uni-heidelberg.de/tap: Query Error: Field UPLOAD: Upload 'fake_upload_table' cannot be retrieved\n",
      "\n",
      " -- Hint: The I/O operation failed with the message: Could not open URL fake_upload_table: unknown url type: 'fake_upload_table'\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "https://ws-cadc.canfar.net/youcat ERROR\n",
      "Query Error at https://ws-cadc.canfar.net/youcat: Query Error: IllegalArgumentException:URI is not absolute\n"
     ]
    }
   ],
   "source": [
    "# invalid tap upload\n",
    "from astropy import table as t\n",
    "upload_table = t.Table([\n",
    "    t.Column(name=\"ra\", data=[0.0, 1.0])\n",
    "])\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    v = \"\" if i != 0 else \"\\\"\"\n",
    "    query = f\"\"\"SELECT * FROM {v}{table}{v}\n",
    "                NATURAL JOIN TAP_UPLOAD.t1\"\"\"\n",
    "    try:\n",
    "        job = service.submit_job(query, uploads={\"t1\": \"fake_upload_table\"})\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 33,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Error when querying https://api.skymapper.nci.org.au/public/tap: Cannot parse datetime 2024-10-30T01:07:27.988+1100\n",
      "https://gaia.aip.de/tap ERROR\n",
      "Query Error at https://gaia.aip.de/tap: Query Error: <No useful error from server>\n",
      "http://archive.eso.org/tap_cat ERROR\n",
      "Query Error at http://archive.eso.org/tap_cat: Query Error: Upload aborted: this functionality is disabled in this TAP service!\n",
      "https://gea.esac.esa.int/tap-server/tap ERROR\n",
      "Query Error at https://gea.esac.esa.int/tap-server/tap: Query Error: Cannot parse query 'SELECT * FROM external.apassdr9\n",
      "                JOIN TAP_UPLOAD.t1 as up\n",
      "                ON up.dec > 0.5' for job '1730124442192O': 1 unresolved identifiers: dec [l.3 c.20 - l.3 c.26] !\n",
      " - Unknown column \"up.dec\" !\n",
      "http://simbad.cds.unistra.fr/simbad/sim-tap ERROR\n",
      "Query Error at http://simbad.cds.unistra.fr/simbad/sim-tap: Query Error: Incorrect ADQL query: 1 unresolved identifiers: dec [l.3 c.20 - l.3 c.26]!\n",
      "  - Unknown column \"up.dec\" !\n",
      "https://www.plate-archive.org/tap ERROR\n",
      "Query Error at https://www.plate-archive.org/tap: Query Error: <No useful error from server>\n",
      "http://dc.zah.uni-heidelberg.de/tap ERROR\n",
      "Query Error at http://dc.zah.uni-heidelberg.de/tap: Query Error: Field query: No such field known: column 'dec' could not be located in table metadata\n",
      "https://irsa.ipac.caltech.edu/TAP ERROR\n",
      "Query Error at https://irsa.ipac.caltech.edu/TAP: Query Error: <No useful error from server>\n",
      "http://tapvizier.cds.unistra.fr/TAPVizieR/tap ERROR\n",
      "Query Error at http://tapvizier.cds.unistra.fr/TAPVizieR/tap: Query Error: Incorrect ADQL query: 2 unresolved identifiers: dec [l.3 c.20 - l.3 c.26]!\n",
      "  - Unknown column \"up.dec\" !\n",
      "  - 1 unresolved identifiers: dec [l.3 c.20 - l.3 c.26]!\n",
      "  - Unknown column \"up.dec\" !\n",
      "https://heasarc.gsfc.nasa.gov/xamin/vo/tap COMPLETED\n",
      "https://vo-pds-ppi.igpp.ucla.edu/tap ERROR\n",
      "Query Error at https://vo-pds-ppi.igpp.ucla.edu/tap: Query Error: Field query: No such field known: column 'dec' could not be located in table metadata\n",
      "https://ws-cadc.canfar.net/youcat ERROR\n",
      "Query Error at https://ws-cadc.canfar.net/youcat: Query Error: IllegalArgumentException:Column: [dec] not found in TapSchema\n"
     ]
    }
   ],
   "source": [
    "# invalid column in tap upload\n",
    "from astropy import table as t\n",
    "upload_table = t.Table([\n",
    "    t.Column(name=\"ra\", data=[0.0, 1.0])\n",
    "])\n",
    "jobs = set()\n",
    "for i, (url, table) in enumerate(zip(server_list, list_of_tables)):\n",
    "    service = pyvo.dal.TAPService(url)\n",
    "    v = \"\" if i != 0 else \"\\\"\"\n",
    "    query = f\"\"\"SELECT * FROM {v}{table}{v}\n",
    "                JOIN TAP_UPLOAD.t1 as up\n",
    "                ON up.dec > 0.5\"\"\"\n",
    "    try:\n",
    "        job = service.submit_job(query, uploads={\"t1\": upload_table})\n",
    "        job.run()\n",
    "        jobs.add((url, job))\n",
    "    except Exception as e:\n",
    "        print(f\"Error when querying {url}:\", e)\n",
    "        \n",
    "collect_queries(jobs)"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Error Rating: (in grades)\n",
    "1. Good Error Message\n",
    "2. Ok Error Message\n",
    "3. Meh Error Message (not very clear, but points in the right direction)\n",
    "4. \"No useful error from server\"\n",
    "5. Completely Unrelated Error Message\n",
    "6. No Error\n",
    "7. IRSA !?\n",
    "\n",
    "Errors Tested:\n",
    "- invalid Table\n",
    "- invalid column in valid Table\n",
    "- wrong ADQL syntax\n",
    "- invalid Tap Upload\n",
    "- invalid column in Tap Upload\n",
    "\n",
    "Error | TAPVizieR | HEASARC | IRSA | GAVO | GAIA | PDS-PPI | GAIA@AIP | ESO | Skymapper | Plate Archive | YouCat | Simbad\n",
    "---|---|---|---|---|---|---|---|---|---|---|---|---\n",
    "invalid Table                   | 1 | 6 | 7 | 2 | 1 | 2 | - | 1 | s | - | 2 | 1\n",
    "invalid column in valid Table   | 1 | 6 | 4 | 1 | 1 | 1 | - | 1 | s | - | 1 | 1\n",
    "wrong ADQL syntax               | 1 | 6 | 7 | 1 | 1 | 1 | - | 1 | s | - | 1 | 1\n",
    "invalid Tap Upload              | - | 6 | 7 | 1 | 3 | 1 | - | - | s | - | 5 | - \n",
    "invalid column in Tap Upload    | 1 | 6 | 4 | 1 | 1 | 1 | 4 | n.a | s | 4 | 2 | 1\n",
    "\n",
    "all queries were done using the \"submit_job\" method of the services.\n",
    "\n",
    "irregular entries in this table:\n",
    "- n.a: tap upload not available was given as a clear error message\n",
    "- s: skymapper always gives the error: \"Cannot parse datetime\" when submitting a job\n",
    "- \"-\": Gives the error: \"404 Client Error: Not Found for url: [service]/async/phase\"\n",
    "- 7: IRSA gives back \"None\" as value of \"job.phase\" where this shouldn't happen, irsa also fails the following:"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": null,
   "metadata": {},
   "outputs": [],
   "source": []
  }
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Caveats

This was as much a test of

• async mode

• the pyVO TAP API

as it was a test of the services.

But if you as a service operator do not like how your service looks like in this notebook, you
probably want to fix something – pyVO or your service.
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